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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may zeceive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946500) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)-PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)-PB86-901000. Acid pre- 
cipitation, including effects and possible control 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)—PB86- 
914400. Coal combustion, including fluidized bec 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 


drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)—PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)-PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)—PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)—PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)—PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Informatior. System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of ee (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information pr gram, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, lasicdatina/tequietery, en- 
ergy a and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and a applications; OSTI also serves 
as adviser for special publication needs of the a 
To effectively manage DOE’s technical information 
resources, OSTI’s en is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (dornestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


McKenna, K.F.; Rej, D.J.; T 4M! (Los Alamos National 
Lab., NM (USA)).'Nuclear Fusion; 23: No. 10, 1319-1325(Oct 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1923. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


®@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-S22 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF A01. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
Milton O. Whitson, Assistant Editor 


Ciemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
M. Catherine Grissom, Chief Lila Smith, Chief 


Scientific Analysts Scientific Analysts 

Polly S. Blackburn, Environmental Sciences James D. Bales, Nuclear Engineering 

D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Nuclear Physics 

Pamela L. Gorman, Chemical Engineering Barry C. Steele, Solar Energy 

Lynda H. McLaren, Nuclear Fuels and Radio- George H. Thoeming, Atomic, Molecular, and 
and Radiation Chemistry Fluid Physics 

Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 

Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 

Amy T. Tamura, Chemistry, Petroleum, and and Engineering 
Natural Gas 

Dennis T. Traylor, Biological Sciences and Biomass 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 


Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 


CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 


Fachinformationszentrum Department of Commerce 
Energie, Physik, Mathematik GmbH National Technical Information Service 
Karlsruhe, Federal Republic of Germany Springfield, VA 


IEA Biomass Conversion Service Jerry M. Thomas and Associates 
Dublin, Ireland Oak Ridge, TN 
IEA Coal Research 


Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 


Bethesda, MD 
Nordic Energy Libraries , ; 
Risoe National Library NOVA Information Services Company 


Roskilde, Denmark Commack, NY 


Research Center Plenum Publishing Corporation 
Netherlands Energy Research Foundation New York, NY 


Petten, Holland ae 
University of Tennessee 
United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 
London, England Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 

10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental! Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 


03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution. 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


44 


45 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


50 ENVIRONMENTAL 


51 


52 


53 


55 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 

03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 

04 Genetics 





55 BIOMEDICAL SCIEN 

BASIC STUDIES (CONT.) 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 
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01 COAL AND COAL PRODUCTS 


18964 (ORNL/TM—9907) Feasibility study of coal tech- 
nology and Research and Development (R and D) opportuni- 
ties. Kash, D.E.; Mardon, R.E.; Fox, E.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1986. Contract AC05- 
840R21400. 102p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86007039. 

This is a report of a feasibility study aimed at determining 
whether an adequate conceptual framework and sufficiently reliable 
cost data exist to help guide coal research and development (R and 
D) allocation decisions. The central objective of this effort was to 
determine the viability of a major detailed study to develop a quan- 
titative procedure for informed coal R and D allocation decisions, 
and to make a reccommendation on whether such a study should 
be undertaken. Hopefully in the best tradition of research, we 
found the data took us substantially beyond the initial scope of the 
study. The Introduction summarizes how the feasibility study was 
carried out. Coal Technology Descriptions, Cost Data, and R and 
D Options support the conclusions and recommendations. Two ap- 
pendices outline what would be included in a major detailed study, 
and describe how the cost calculations were made. 


0104 Processing 


REFER ALSO TO CITATION(S) 19028, 19049, 19416, 19421, 19499, 20304, 
20586, 20704 


18965 (BMFT-FB-T—85-118) Energy generation from 
waste coal and refuse. Rotary drum reactor tests and compar- 
ing valuation with rotary screw tests and final valuation of 
the total project. Final report. Dewert, H.; Gresch, H.; 
Mueller, D.; Soboll, U. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Oct 1985. 107p. 
(In German). NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86751214. 

To separate the energetic use of domestic refuse from its 
origin the energetic refuse fraction is mixed with coal of different 
quality and pyrolized in an indirect heated drum reactor. The reac- 
tor operated as rotary drum respectively as stationary drum with 
rotary screw agitator has a throughput of 100 kg/hr. The pyrocoke 
quality is adjusted by the quantity of added coal. Fluid aromatic 
hydrocarbons are condensed in a gas cleaning plant and serve for 
the substitution of mineral oil. The pyrocoke and the gas can be 
used for heat generation. The gained process characteristic values 
serve for the design of a pilot plant with a mixture throughput of 
1,500 kg/hr and yield the basic data for a commercial plant with a 
throughput of 100,000 metric tons/year. (orig.). With 17 refs., 17 
tabs., 30 figs. 


18966 (BMFT-FB-T—85-139) New techniques for a coal 
liquefaction plant in the Saarland-area. Final report. Bernert, 
J.; Ellinghaus, A.R.; Hoffmann, W.; Wedlich, G. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Nov 1985. 41p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86751218. 

A coal liquefaction plant of 2 million metric tons per annum 
capacity is at present in Europe not feasible for economic reasons, 
and it is not expected that this situation would change in the imme- 
diate future. However, a prototype coal liquefaction plant should 
be desired on which new hydrogenation techniques could be dem- 
onstrated. Aim of the project was the determination of the opti- 
mum size for such a prototype plant taking into account technical, 
economic and environmental aspects specific for a location in the 
Saarland-area. New equipment and new process techniques were 


tested and optimized in pilot plant operation, also considering their 
scale-up and application in commercial size plants. Various alterna- 
tive process concepts were investigated based on pilot plant results 
and also taking environmental aspects into account. It would 
appear that operation costs could be reduced by a new process con- 
cept for combined processing of crude-oil and hydrogenation of 
coal. (orig.). With 28 refs., 6 figs. 


18967 (CONF-850409—4) Present status of the U-GAS 
process. Schora, F.C.; Palat, P.; Patel, J.G. (GDC, Inc., 
Chicago, IL (USA); Charbonnages de France, 75 - Paris; 
Institute of Gas Technology, Chicago, IL (USA)). 1985. 
23p. NTIS, PC A02/MF Abi: 1; GPO Dep. File Number 
DE86007279. 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The U-GAS process has been developed by the Institute of 
Gas Technology to produce a low- to medium-Btu fuel from a vari- 
ety of feedstocks. Tests with different feedstocks have achieved 
98% coal utilization with lon-term steady-state operation. Reliable 
techniques have been developed for start-up, shutdown, turndown, 
and process control. Operation of an IGT pilot plant has firmly es- 
tablished the process feasibility, and has produced a wealth of 
design data for various coals from three continents. The process has 
been selected by Charbonnages de France, the French national coal 
company, as the design basis for a demonstration plant to be con- 
structed in France. Recently. tests have been conducted in the pilot 
plant to obtain specific design information for use of the process to 
generate electrical power. The process has attracted worldwide in- 
terest; as a result, several new engineering studies and evaluations 
are in progress. 4 refs., 10 figs., 4 tabs. 


18968 (CONF-850808—32) Fundamental study in support 
of the understanding of the agglomeration of coal in coal gasi- 
fiers. Arastoopour, H.; Weil, S.A.; Huang, C.S.; Gu, A.Z. 
(Institute of Gas Technolo y; Chicago, IL (USA)). 1985. 
Tp. Institute of Gas Technology, 3424 South State St., Chi- 
cago, IL 60616. File Number T186900898. 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

In coal gasification processes based on fluidized-bed reactors, 
the agglomeration of particles is a significant design factor. In reac- 
tors in which the plasticity of the raw coal limits, or precludes, 
direct coal feed to the fluidized bed, understanding of the agglom- 
eration process and the dependence of its rate on the concentration 
of sticky material would be valuable. In reactors in which agglom- 
eration of ash particles is desired to achieve effective ash removal 
and to counteract fines generation, the dependence of the rate and 
extent of agglomeration on gas velocities and on the degree of flu- 
idity of the sticky particles would be equally valuable. Similar in- 
formation would be used to avoid excessive agglomeration, which 
can lead to unacceptable sinters or to defluidization as a result of 
the increase in average particle size. In this study a visually observ- 
able fluidized bed was used to obtain fundamental information on 
the behavior of the fluidized bed under agglomerating conditions. 
The effects of gas and solid flow patterns, concentrations of agglo- 
merating particles and temperature distribution on the rates of ag- 
glomeration were determined. 3 refs., 5 figs. 


18969 (CONF-850836—10) Recent advances in the U- 
GAS process. Goyal, A.; Rehmat, A. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). 1985. Contract AC21- 
82MC19301. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007274. 

From American Institute of Chemical Engineers national 
meeting; Seattle, WA, USA (25 Aug 1985). 
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The U-GAS process has been developed by the Institute of 
Gas Technology to produce a low- to medium-Btu fuel gas from a 
variety of feedstocks. Tests with different feedstocks in a low-pres- 
sure pilot plant have achieved 98% coal utilization with long-term 
steady-state operation. Reliable techniques have been developed for 
start-up, shutdown, turndown, and process control. Operation of 
the pilot plant has firmly established the process feasibility, and has 
produced a wealth of design data for various coals from three con- 
tinents. Several studies have shown that the optimum gasification 
operating pressure is 200 to 500 psig for production of SNG, meth- 
anol, ammonia or oxochemicals, or for generating electric power 
utilizing a combined-cycle system. A strong incentive, therefore, 
exists to develop high-pressure coal gasification with ash agglomer- 
ation through the U-GAS process. Thus a high-pressure U-GAS 
process Development unit (PDU) has been recently constructed at 
IGT and operated at pressures up to 300 psi. 7 refs., 6 figs., 4 tabs. 


18970 (CONF-850982—1) Recent developments in the U- 
GAS process. Schora, F.C.; Rehmat, A. (GDC, Inc., Chica- 
o, IL (USA); Institute of Gas Technology, Chicago, IL 
SA)). 1985. 24p. GDC, Inc., 10 West 35th Street, Chica- 
go, IL 60616. File Number T186900925 

From 2. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (16 1985). 

The Institute of Gas Technology (IGT) has developed an 
advanced single-stage, fluidized-bed cual gasification process - The 
U-GAS process - to produce a low- to medium-Btu gas from a va- 
riety of feedstocks including high-caking, high-sulfur, and high-ash 
coals. Development of the U-GAS process has been based on ex- 
tensive pilot-plant testing conducted over a period of several years. 
This testing has yielded all the necessary information for the me- 
chanical design of the U-GAS reactor. Specific process design data 
bases are also available for a variety of coals that have been tested 
to date. For any new coal not covered by the existing data base, 
however, a laboratory evaluation determines the suitability of the 
coal feedstock for the U-GAS process and yields a preliminary 
basis for design. The pilot plant test provides information for pre- 
paring an engineering design package, establishing operational 
limits, and verifying the process's suitability with the coal. The 
process is ready for commercialization. It has been selected by 
Charbonnages de France, the French national coal company, as 
design basis for a demonstration plant to be constructed in France. 
More recently, ANR Venture Management Company tested Utah 
bituminous coal in the U-GAS process for the production of fuel, 
methanol and ammonia. The development of the process is contin- 
ued at IGT to increase the data base to include more coals and in- 
formation at elevated pressure. 7 refs., 6 figs., 3 tabs. 


18971 (CONF-851003—18) Mineral matter behavior in 
high carbon conversion coal gasifiers. Mason, D.M.; Carty, 
R.H.; Babu, S.P.; Ghate, M.R.; Lai, H.Y. (Institute of Gas 
Technology, Chicago, IL (USA); USDOE Morgantown 
Energy Technology Center, WV). 1985. Contract AC21- 
82MC19301, 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007262. 

From Conference on coal science; Sydney, Australia (28 Oct 
1985). 

Investigations of ash agglomerates formation in high carbon 
conversion fluidized bed gasifiers showed that pyrite in coal is de- 
composed to FeS and oxidized to FeO and FesQx., which in turn 
react with clay minerals to form a low-melting ferrous aluminosili- 
cate. This serves as the agglutinating agent, embedding other ash 
particles, and forming nearly spherical and dense agglomerates that 
selectively drop out of the fluidized bed gasification zone. Experi- 
mental results from gasification of Pittsburgh seam and Kentucky 
No. 11 coal chars show the progressive variation in the forms of 
iron compounds with increasing carbon conversion. The viscosity 
of a slag similar in composition to the agglomerates is measured by 
a needle-penetrometer viscometer, to be about 2700 Pa.s. Slagging 
behavior in fixed-bed gasifiers is closely related to the ash fusion 
point, slag viscosity, and mineral matter composition in coals, as 
well as the operating conditions. the viscosity of a particular iron- 
containing slag at a fixed temperature will be dependent on the oxi- 
dation state of the iron. The dependence of slag viscosity on miner- 
al matter composition, and the oxidation state of iron is discussed. 7 
refs., 3 figs. 
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18972 (CONF-8510287—1) Performance of Utah bitumi- 
nous coal in the U-GAS gasifier. Jones, F.L.; Patel, J.G. 
(ANR Venture Management Co., Detroit, MI (USA); Insti- 
tute of Gas Technology, Chicago, IL (USA)). 17 Jun 1985. 
Contract AC21-82MC19301. 20p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86007273. 

From 5. EPRI contractors’ conference on coal gasification; 
Palo Alto, CA, USA (30 Oct 1985). 

The U-GAS gasification process was examined both techni- 
cally and economically in its low pressure, air blown operating 
mode. In a pilot plant test it was found to operate well over a 
range of conditions, providing stable operation and high efficiency 
at varying loads and air enrichment levels. No tars, oils or other 
undesirable byproducts were produced. A high temperature ceram- 
ic filter provided excellent particulate control, allowing full utiliza- 
tion of both the chemical and sensible heat in the gas. From an en- 
vironmental standpoint, the process is benign. It produces a sin- 
tered, non-hazardous dry ash waste. Neither process waste water 
nor carcinogenic organic compounds are produced. Air emissions 
are limited to particulate from the coal handling system, and a 
small source at the coal dryer. The user receives a fuel gas which is 
particulate free, and which produces almost no thermal NO/sub x/ 
when burned. Economically, the process has been found to be at- 
tractive for retrofit of existing combustion equipment. Both user- 
owned and third party financed projects generate quite acceptable 
returns on investment. We look forward to the opportunity of put- 
ting the U-GAS process through its paces on a commercial scale, 
and demonstrating what it can do. 8 figs., 7 tabs. 


18973 (DOE/ET/10532—T29) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Quarterly report, October-December 1985, Sullivan, 
R.F. (Chevron Research Co., Richmond, CA (USA)). Jan 
1986. Contract AC22-76ET10532. 33p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86007354. 

Chevron Research Company is performing pilot plant stud- 
ies in which product from the Catalytic Two-Stage Liquefaction 
(CTSL) process is refined to transportation fuels. [The CTSL proc- 
ess is being developed by Hydrocarbon Research, Inc. (HRI).] This 
report gives preliminary results from a pilot plant test in which 
CTSL Light Oil was hydrotreated over Chevron’s commercial ICR 
106 catalyst. Tests were made at a variety of cnditions for direct 
comparison to results with other coal liquids. Because of its high 
hydrogen content, low heteroatom content, and low end point 
compared to most other coal liquids we have studied, CTSL Light 
Oil is relatively easy to upgrade. For example, almost complete he- 
teroatom removal was achieved at relatively mild conditions: 900 
psia hydrogen partial pressure and 1.5 liquid hourly space velocity 
(LHSV). Hydrogen consumption at these conditions was only 175 
SCF/B. Attached as an appendix is a review paper, "Refining Coal 
Liquids: Where We Stand.” This paper was prepared at the request 
of DOE for presentation at the April 1986 National Meeting of the 
American Chemical Society in New York. This paper has been 
processed separately for inclusion in the Energy Data Base. 13 
refs., 5 tabs. 


18974 (DOE/ET/10532--T29, pp 18, Appendix I) Re- 
fining coal liquids: where we stand. Sullivan, R.F.; Frumkin, 
H.A. (Chevron Research Co., Richmond, CA). Jan 1986. 
NTIS, PC A03/MF AO1. File Number DE86007354. 

In Refining and upgrading of synfuels from coal and oil 
shales by advanced catalytic processes. Quarterly report, October- 
December 1985. 

In extensive studies sponsored by the US Department of 
Energy, syncrudes from a variety of coals (bituminous, sub-bitumi- 
nous, lignite) and several direct coal-liquefaction processes (SRC-II, 
H-Coal, EDS, ITSL) were catalytically hydroprocessed in pilot 
plant tests. The results show that these syncrudes can be refined to 
transportation fuels (diesel, jet fuel, gasoline) using commercial pe- 
troleum hydroprocessing technology. Key factors that determine 
how easy or difficult a particular syncrude is to refine are boiling 
range (endpoint), hydrogen content, and heteroatom content. This 
paper reviews experimental results, discusses alternative refining 
routes, compares projected costs for these routes with different 
feeds, and identifies areas in which further research is needed. In 
our program, we developed conceptual refining schemes for proc- 
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essing each of the syncrudes in a “grass-roots” refinery (that is, a 
completely new stand-alone refinery) to produce fuels meeting cur- 
rent specifications. Then, we conducted pilot plant tests for the key 
upgrading steps to make reasonable estimates of commercial caia- 
lyst performance. Finally, detailed engineering studies were made 
to determine stock balances and estimate refining costs. 13 refs., 4 
figs., 3 tabs. 


18975 (DOE/ET/14928—1515) Experimental evaluation 
of the steady state and dynamic performance characteristics 
of the interactive units of a coal gasification process. Quarter- 
ly report, December 28, 1981-March 28, 1982. Corman, J.C. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). Apr 1982. Contract 
AC21-80ET 14928. 5ip. NTIS, PC A04/MF AOl; 1; GPO 
Dep. File Number DE83016341. 

Analysis of liquid samples taken during the 1981 PEF oper- 
ation has been concluded with the conipletion of chloride content 
analyses. This includes the concentration of chlorides in the quench 
recirculation loop which may be the major determinant of the 
quench blowdown rate. This will be further investigated in the 
1982 operating season. Work on the ammonia stripping concept has 
been resumed with a series of checkout runs on the bench-scale ap- 
paratus. Equilibrium calculations have predicted that 50% ammonia 
removal can be accomplished in a single equilibrium stage. Modifi- 
cations to the present computer program are being made for model- 
ling of a multistage process. The test planning for the 1982 PEF 
operation is complete. The desired tests were outlined and priori- 
tized, resulting in the final selection of tests to be performed and 
the submission of the Test Plan. The component dynamic models 
are being concatenated into a system model. In addition, during this 
period sets of experimental dynamic tests to verify the component 
models were defined, and representative tests from each set were 
simulated using the component models. An assessment of the facili- 
ty status was performed at the completion of the 1981 Operational 
Season. Work was started immediately on critical repairs, modifica- 
tions, and those items having long associated vendor delivery times. 
Other repairs and modifications were identified as necessary to ac- 
complish the test objectives defined during the test plan. Major re- 
pairs to the grate and stirrer were started immediately following 
completion of the necessary engineering design and drawing prepa- 
ration. A thorough inspection of the gasifier vessel refractory dis- 
closed the need to reline the lower section and the upper section to 
the feed-auger level. Evaluation of most of the other major compo- 
nents was completed with identified repairs being initiated. 7 figs., 6 
tabs. 


18976 (DOE/FC/10601—2011) Kinetic model develop- 
ment for low-rank coal liquefaction. Quarterly technical 
progress report, April 1-June 30, 1985. Anthony, R.G-.; 
Philip, C.V.; Helton, T.; Koker, A.; Moore, P.; Tarng, Y. 
(Texas A and M Univ., College Station (USA). Kinetics, 
Catalysis, and Reaction Engineering Lab.). Jul 1985. Con- 
tract AC18-83FC10601. 23p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86007431. 

In this quarter the kinetic and reactor model development 
for the Upflow Tubular Reactor (UFTR) operated with Beulah-3 
lignite, anthracene oil distillate, synthesis gas with hydrogen sulfide, 
4000 psi, and temperatures from 400 to 480 C was completed. This 
model contains a set of first and second order rate equations, a dis- 
persed, two-phase-flow reactor model, and a parameter estimation 
algorithm. For other coals and solvent systems the kinetic param- 
eters can be estimated by use of experimental data from a minimum 
of four experiments with the UTFR. With this set of parameters the 
simulations could be performed to interpolate between the experi- 
mental conditions for the four experiments conducted at the limits 
of the experimental region of interest. Tubing bomb experiments 
were conducted in a 6 ml reactor with ZAP-2 lignite and its recy- 
cle solvent with hydrogen, carbon monoxide, and synthesis gas 
with and without hydrogen sulfide. The data indicate that the recy- 
cle solvent used in these experiments is a poor hydrogen donor. 
The data also illustrate that, with a poor hydrogen-donor solvent 
that polymerizes, yields less than those obtained by hydropyrolysis 
can be obtained. Major achievements this quarter have been the 
completion of the kinetic modelling of the UFTR at UNDERC, 
conversion of the code to run on a HP 9040 as well as the Amdahl, 
fuily commissioning of the Finnigan ITD mass spectrometer, and 
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presentations of results at major national and international meetings. 
3 figs. 


18977 (DOE/FC/10620—2012) Pulsating gasification of 
low-rank coals, Quarterly technical progress report, July 1- 
September 30, 1985. Zinn, B.T.; Powell, E.A.; Narayanas- 
wami, L.L. (Georgia Inst. of Tech., Atlanta (USA). School 
of Aerospace Engineering). Sep 1985. Contract AC18- 
84FC10620. 43p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86007305. 

Work performed during the fourth quarter of the contract is 
described. The modification of the Baum-Levine rocket motor pro- 
gram for use in the pulsating coal gasification code was completed 
during this quarter. As part of this effort, several subroutines in the 
Baum-Levine program were modified, and new ones developed, for 
obtaining the gasifier boundary solutions. The testing of the various 
subroutines in the coal gasification code was also completed during 
this quarter. Parametric studies were initiated with the new code 
and some steady-state solutions vere obtained. In addition to the 
theoretical effort, experimental studies were also performed to de- 
termine a suitable gasifier configuration for the experimental phase 
of this research program. Based on the results of these studies, and 
some literature search, a gasifier configuration was decided upon 
during this quarter. 6 refs., 14 figs., 2 tabs. 


18978 (DOE/FE/60181—194) Fate of catechols in coal 
gasification condensate waters. Uhrich, K.E. (North Dakota 
Univ., Grand Forks (USA). Energy Research Center). Feb 
1986. Contract FC21-83FE60181. 3p. (CONF-8604124—5). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86007281. 

From North Dakota Academy of Science conference; Grand 
Forks, ND, USA (28 Apr 1986). 

Even after the wastewater has been subjected to rigorous 
cleaning, many chemicals still remain. In order to remove these 
compounds, they must be identified. Catechol is a compound which 
appears in the condensate water and, because its concentration 
changes, its fate is somewhat uncertain. In recent experiments mod- 
eling the condensate water conditions, catechol solutions were aer- 
ated in the presence of ammonia. Upon acidification of the solu- 
tions, a polymer precipitates. This polymer was compared to the 
black compound isolated from the condensate water by spectral 
and elemental analyses. The structures of the two polymers were 
reasonably similar. The kinetics of oxidation, as determined by the 
uptake of oxygen, indicates that the reaction was first order in cate- 
chol and oxygen. The rate was significantly enhanced by an in- 
crease in pH. Assuming that catechol is the only subunit of the 
polymers isolated from the different condensate waters, calculations 
would indicate that the initial catechol concentration varies from 
440 to 1700 ppM. An attempt is being made to account for all of 
the carbon that appears in the water from the gasification process. 
Presently, only 60% to 70% of the carbon-containing products 
have been identified. Part of the remaining total organic carbon can 
be accounted for by the catechol polymer. Studying the fate of cat- 
echol in the coal gasification condensate water will help to develop 
an environmentally and financially feasible treatment of the 
wastewater. 4 refs. 


18979 (DOE/FE/60181—195) Photolysis and xenon flash 
pyrolysis of coal-derived wastes. Worman, J. (North Dakota 
Univ., Grand Forks (USA). Energy Research Center). Feb 
1986. Contract FC21-83FE60181. 3p. (CONF-8604124—4). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE86007278. 

From North Dakota Academy of Science conference; Grand 
Forks, ND, USA (28 Apr 1986). 

We wish to report that one can irradiate coal gasification 
condensate waters under basic conditions using a platinized titani- 
um dioxide photocatalyst and visible or ultraviolet light to give He 
and CO, as the only two gases. Irradiation with solar energy also 
shows an initial decrease in total organic carbon of approximately 
twenty percent. In our investigations, biosludge obtained from the 
biodegradation of stripped-gas liquor in the form of an aqueous 
slurry was dehydrated by heating at 110°C in a drying oven for 
several hours. The sample was then pulverized and sieved to give a 
constant particle size of 200 to 400 u. Samples of approximately 0.5 
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grams were placed in a reaction tube and then placed in the Xenon 
flash pyrolysis cell. Helium gas was allowed to pass through the 
cell continuously at 120 cc/min during the entire experiment. A 
Tenax trap was then attached to the exit line of the pyrolysis cell. 
The Xenon flash was adjusted to give approximately 15,000 joules/ 
pulse in 10 msec. Three consecutive pulses were delivered to the 
sample, and the exit gases were collected on the Tenax trap. The 
GC/MS data was obtained by thermally desorbing the trap at 
200°C for ten minutes into a DB-5 column held at -50°C. The GC/ 
MS spectrum indicates the presence of a multitude of compounds, 
of which benzene and toluene were the major components. Results 
show that coal gasification condensate water can be converted to 
hydrogen gas by irradiation in the presence of a semiconducting 
photocatalyst. The efficiency of this process, the lifetime of the cat- 
alyst, and the adaptability to solar irradiation are a few aspects 
which still need to be investigated. Flash pyrolysis of coal-derived 
biosludge gives some useful fuel gases, along with oils which offer 
a potential source as fuel additives. 


18980 (DOE/LC/11050—1990) Research on chemical 
factors in underground coal gasification. Final technical 
report. Edgar, T.F. (Texas Univ., Austin (USA)). Sep 1985. 
Contract AC20-84LC11050. 135p. NTIS, PC A07/MF AO1; 
1; GPO Dep. File Number DE86001048. 

The goal of this research has been to acquire experimental 
data and develop mathematical models in order to analyze results 
from laboratory-scale and field-scale experiments on underground 
coal gasification (UCG), especially for low-rank coals such as 
Texas lignite. Experimental data for water injection in a combustion 
tube, coal core combustion, and coal block gasification are report- 
ed; in parallel, a mathematical model for the combustion tube tem- 
perature profile and gas composition was developed which com- 
pared favorably with experimental data. A mathematical model for 
predicting gas composition and coal recovery in the Hoe Creek 
field experiment has been completed and verified with field data. 
Two experiments have been constructed to obtain data on reactions 
of interest to UCG; these include an apparatus for determining the 
kinetics of tar cracking and a microreactor for analyzing the proc- 
ess dynamics of the water gas shift reaction carried out in a fixed 
bed catalytic system. 44 refs., 60 figs., 22 tabs. 


18981 (DOE/MC/21021—2024) Investigation of semi- 
conductor gas sensing devices for coal gasification process 
streams, Final report, June 25, 1984-June 25, 1985. Mattox, 
D.M. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). 1985. Contract AC21- 
84MC21021. 95p. NTIS, PC A0S/MF A01; GPO Dep. File 
Number DE86005463. 

Efficient process control of coal gasifiers may hinge on real 
time feedback of the complex combustion chemistry. Instrumenta- 
tion research, in conjunction with advanced coal conversion tech- 
nologies, is therefore a key element in the overall success of such 
alternative energy schemes. In the past 10 years metal oxide semi- 
conductor reducing gas detectors have become a commercial reali- 
ty. They are designed for lower temperatures than present in the 
coal gasifier, however, and most importantly for operation in oxi- 
dizing environments. A proof-of-feasibility study was undertaken to 
determine whether metal oxide semiconductors (MOS) detectors 
could serve as sensing devices in the highly reducing coal gasifier 
combustion streams. An assessment of feasibility was first made 
based on current theoretical models of sensor behavior. This was 
followed by a computer thermochemical equilibrium assessment of 
materials compatibility. These assessments indicated several metal 
oxide semiconductors worthy of experimental evaluation. By using 
novel sensor processing techniques of plasma spraying and sol-gel 
synthesis, greatly enhanced oxygen responsiveness was demonstrat- 
ed and up to five orders of magnitude response to reducing gas ex- 
posure. This enhanced behavior provides encouragement for fur- 
ther development of MOS based devices for the coal gasifier envi- 
ronment. 14 refs., 41 figs., 7 tabs. 


18982 (DOE/METC—85/6024, pp 32-42) Kinetics of 


high temperature and pressure char-steam reaction in coal 
gasification. Yang, R.Y.K. (West Virginia Univ., Morgan- 
town). Oct 1985. NTIS, PC A18/MF AOl1. File Number 
DE85008618. (CONF-850625—). Contract AC21- 
83MC20320. 
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From 5. annual advanced gasification contractors’ review 
meeting; Morgantown, WV, USA (25 Jun 1985). 

An important feature of this project is to obtain more realis- 
tic kinetic data by continuously monitoring weight-losses of chars 
starting from coals rather than from separately prepared chars 
using a unique thermogravimetric apparatus (TGA). The reactivity 
data so obtained are more representative of the actual situation in a 
gasifier and would be more useful for practical applications. 


18983 (DOE/METC—85/6024, pp 218-221) Analysis of 
coal gasification reactors. Denn, M.M. (Lawrence Berkeley 
Lab., CA). Oct 1985. NTIS, PC A18/MF AOl. File 
Number DE85008618. (CONF-850625—). 

From 5. annual advanced gasification contractors’ review 
meeting; Morgantown, WV, USA (25 Jun 1985). 

Dry-ash moving bed coal gasifiers are inefficient because 
they require large amounts of excess steam for temperature modera- 
tion. Operation in the slagging regime is one possible means of im- 
proving efficiency, but the solutions to the materials and operability 
problems of slagging reactors have not been demonstrated on a 
commercial scale. Distribution of oxidant over a finite portion of 
the axial length of the reactor, which could allow a widening of the 
combustion zone and hence dry-ash operation with a reduced steam 
requirement, is a potential alternative to slagging operation for in- 
creased efficiency. A series of mathematical models of the moving 
bed gasifier with increasing incorporation of detail are to be devel- 
oped to evaluate the concept of a distributed feed for high-efficien- 
cy dry-ash operation, as follows: 1) program one-dimensional ho- 
mogeneous reactor model to allow for distributed feed; 2) analyze 
gas-phase fluid mechanics near a feed; 3) incorporate fluid mechan- 
ics into a two-dimensional homogeneous reactor model and analyze 
reactor performance and effect of radial gradients; 4) develop a 
two-dimensional, two-phase reactor model, including gas-phase 
fluid mechanics; and 5) develop design equations for a dry-ash gasi- 
fier with a distributed feed. The modeling effort could establish the 
non-feasibility of the distributed-feed concept at the end of any of 
these tasks; establishing feasibility requires the development of the 
final design equations. 


18984 (DOE/METC—85/6024, pp 286-295) Gas separa- 
tion using ion exchange membranes. Noble, R.D.; Way, J.D. 
(National Bureau of Standards, Boulder, CO). Oct 1985. 
NTIS, PC Ai8/MF A0Ol. File Number DE85008618. 
(CONF-850625—). Contract AI21-84MC21271. 

From 5. annual advanced gasification contractors’ review 
meeting; Morgantown, WV, USA (25 Jun 1985). 

The most common separations problem in synthetic gas 
processing is the removal of acid gases (carbon dioxide and hydro- 
gen sulfide), water, and nitrogen. One approach is to develop high- 
performance membranes using liquids as membrane materials, and 
to incorporate in the liquids materials which will chemically aug- 
ment or facilitate the transport of a gas across the membrane. Two 
primary problems are associated with immobilized liquid mem- 
branes (ILM): loss of solvent and loss or deactivation of the carrier. 
A recent approach has been to use ion-exchange membranes (IEM) 
as support for complexation agents. A cationic or anionic carrier is 
exchanged into an appropriate nonporous ion-exchange membrane 
to form the facilitated transport membrane. This configuration has 
the advantage that the carrier cannot easily be forced out of the 
support since the carrier is retained by strong electrostatic forces. 
This proposed research program has two main objectives con- 
cerned with selective separation of CO2 and HeS using chemical 
complexation in ion-exchange membranes. They are: demonstration 
of the concept of using carrier-impregnated ion-exchange mem- 
branes for CO. and H2S separation; and identify the mechanism of 
transport in ion-exchange membranes. The objectives will be met 
using a combined experimental and modeling effort. 9 figures. 


18985 (DOE/METC—85/6024, | pp 326-337) MIFGa 
gasification program. Zahl, R.K.; , D.; Pooler, A.R.; 
D. (Bureau of Mines, Washington, DC). Oct 1985. 
NTIS, PC Al8/MF AOl. File Number DE85008618. 
(CONF-850625—). Contract AI21-77ET 10205. 
From 5. annual advanced gasification contractors’ review 
meeting; Morgantown, WV, USA (25 Jun 1985). 
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A single-stage, fixed-bed, air-blown atmospheric pressure, 
6.4-ft-diameter Wellman-Galusha gasifier is coupled with a hot, raw 
gas combustion system and an iron ore pelletizing kiln. The plant is 
monitored with standard industrial instrumentation and the data is 
logged every 10 min automatically with a data logger. A highly re- 
liable, simple gas sampling and conditioning system provides pro- 
ducer gas samples for two chromatographs and continuous CO, 
COnz, and Oz analyzers. Tests using 21 different fuels totaling 6900 h 
of operation were conducted. The fuels range from peat to coke 
which allows comparison of gasifier operations and the basic ther- 
mochemical and physical response characteristics of the fixed-bed 
gasifier as a function of coal properties. The resulting data set in- 
cludes a detailed description of each test with operating data, gas 
analyses, and material energy balances. Tar production, dust carry 
over, dust size analyses, temperature and pressure probing of the 
bed, ash characteristics, and chemical analyses of all material proc- 
ess streams were also measured. 37 references, 9 figures, 1 table. 


18986 (DOE/METC—85/6025) Proceedings of the fifth 
annual contractors meeting on containment control in coal-de- 
rived gas streams. Cicero, D.C.; Markel, K.E. (eds.). 
(USDOE Morgantown Energy Technology Center, WV). 
Jan 1986. 566p. (CONF-850522—). NTIS, PC A24/MF 
A01; 1; GPO Dep. File Number DE85013703. 

From 5. annual contractors’ review meeting on contaminant 
control in hot coal derived gas streams; Morgantown, WV, USA (7 
May 1985). 

This document contains papers that were presented at the 
Department of Energy's Fifth Annual Contractors Meeting on 
Contaminant Control in Coal-Derived Gas Streams. The meeting 
was sponsored and hosted by the Department of Energy, Morgan- 
town Energy Technology Center and was held May 7 through 9, 
1985, at the Sheraten Lakeview Conference Center in Morgan- 
town, West Virginia. The purpose of this meeting was to present 
technical information on high-temperature, high-pressure control 
technologies for particulate and chemical contaminants in coal-de- 
rived gas streams. Two papers detailing the development of cold 
gas stream cleanup processes were also presented. The meeting pro- 
vided a forum for the exchange and dissemination of contaminant 
control information generated under the sponsorship of the Depart- 
ment of Energy. The contaminant control technologies and instru- 
mentation research have direct application to pressurized fluidized- 
bed combustion and coal gasification, as well as a number of addi- 
tional Fossil research programs, commercial processes, and noncoal 
related operations. All papers have been processed for inclusion in 
the Energy Data Base. 


18987 (DOE/NBM—6007558) Environmental, heaith, 
safety and socioeconomic program plan for surface gasifica- 
tion. Draft. (USDOE Morgantown Energy Technology 
Center, WV). 27 Feb 1981. 21lp. NTIS, PC A10/MF AOI; 
1; GPO Dep. File Number DE86007558. 

This document presents the program plan developed by the 
Norgantown Energy Technology Center (METC) of the US De- 
partment of Energy (DOE) to identify, schedule, manage, and 
budget environmental, health, safety, and socioeconomic (EHS and 
S) activities which apply to surface coal gasification projects for 
which DOE has management responsibility. The overall goal of the 
program plan is to facilitate demonstration of the environmental ac- 
ceptability of planned or operating PDU’s, pilot plants, and corre- 
sponding coal gasification processes anticipated to achieve commer- 
cialization. This program plan aims at obtaining and analyzing pilot 
plant and PDU information and extrapolating that data to predict 
EHS and S impacts at the demonstration/commercial scale. The 
data will be obtained and analyzed from two distinct perspectives: 
current site compliance needs must be satisfied and resources ap- 
portioned to fill gaps where identified, and pilot and small scale 
data must be extrapolated to develop and promote overali dzmon- 
stration/commercial scale technology packages which are techni- 
cally, economically, and environmentally sound. The ultimate ob- 
jective of the EHS and S program is to develop project-specific im- 
plementation plans which coordinate the compliance and operation- 
al (C and O) activities with the R and D activities, and to define 
the strategy for accomplishing the activities identified in this pro- 
gram plan. These implementation plans are not contained in this 
document; they will be prepared by the close of FY 1981. 
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18988 (DOE/PC/50041—61) Employment of radioactive 
tracers in the hydrodynamic definition of the thermal lique- 
faction unit dissolver. Topical report No. 4. (Catalytic, Inc., 
Wilsonville, AL (USA)). Jan 1986. Contract AC22- 
82PC50041. 87p. NTIS, PC AO5/MF A0l1; 1; GPO Dep. 
File Number DE86005786. 

To characterize thermal liquefaction unit dissolver hydro- 
dynamics for the majority of Wilsonville’s Integrated Two-State 
Liquefaction data-base, the residence time distribution (RTD) of the 
slurry phase was measured using radioactive tracers, at 25% dis- 
solver volume and with bituminous coal feed. The experimental 
RTD data was fitted to various mathematical models including 
tanks-in-series, cross flow, tanks-in-parallel, and partial solid “slip” 
models. The effects of gas superficial velocity, reactor temperature, 
coal feed rate, and solvent-to-coal ratio, on the degree of backmix- 
ing and slurry phase mean residence time were studied. Two differ- 
ent tracers were used at baseline conditions to determine the effect 
of tracer type on residence time distribution (RTD) of the slurry 
phase. Estimates of gas holdup were computed from the experimen- 
tal measurements of mean residence time. The effect of gas superfi- 
cial velocity on gas holdup was determined. The baseline experi- 
mental data was extrapolated, based on theoretical considerations, 
to estimate the degree of backmixing at 50% and 75% dissolver 
volumes. 23 refs., 33 figs., 7 tabs. 


18989 (DOE/PC/60044—T7) New and improved disper- 
sion and recovery techniques for slurry phase catalysis. Quar- 
terly report, October 1-December 31, 1985. Tarrer, A.R.; 
— C.W.; Guin, J.A.; Tatarchuk, B.J. (Auburn Univ., a 

L (USA). Coal Conversion Lab.). 1985. Contract AC22- 
83PC60044. 101lp. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE86007015. 

Values of the equilibrium adsorptivity (K/sub i/) and surface 
reaction rate (k’/sub i/) for several model coal liquid compounds 
undergoing catalytic hydrogenation using Harshaw 0402T catalyst 
at 300°C were obtained. The model compounds used were naph- 
thalene, acenaphthene, phenanthrene, 1-acenaphthol, 9-phenanthrol, 
and quinoline. The values obtained at the conditions used imply 
that the hydrodenitrogenation (HDN) reaction of quinoline is an 
order of magnitude slower than both the hydrogenation (HYD) of 
naphthalene, phenanthrene, and acenaphtene, and hydrodeoxygena- 
tion (HDO) of 1-acenaphthol and 9-phenanthrol. Values for the 
equilibrium adsorptivities obtained indicate that the adsorptivity of 
quinoline is an order of magnitude greater than that of the others. 
The combination of these facts helps explain why quinoline retards 
the hydrogenation of naphthalene to a much greater extent than 
any of the other compounds. The methodology used to determine 
these values was: The probable hydrogenation, hydrodeoxygena- 
tion, or hydrodenitrogenation reaction pathway was identified from 
the literature or the experiment. Kinetic data, in the form of con- 
centration vs. time, for the various reactions were taken using batch 
micro-reactors. Using a continuous hydrotreater a value for che 
steady state conversion of naphthalene was obtained. Using this 
value and data on the batch HYD of naphthalene values of k’/sub 
i/ and K/sub i/ for naphthalene were calculated. Using the contin- 
uous hydrotreater a new value for the steady state conversion of 
naphthalene was obtained using feed containing small quantities of 
a given model inhibitor. From these data, along with kinetic data 
for each model compound, values of the equilibrium adsorptivity 
and surface reaction rate for all other compounds were determined. 
25 refs., 17 figs., 12 tabs. 


18990 (DOE/PC/60047—T9) Advanced research for the 
characterization of hydrogen donor solvents in two-stage liq- 
uefaction. Final report. Chillingworth, R.S.; Pinkston, W.D.; 
Potts, J.D. (Cities Service Research and Development Co., 
Tulsa, OK (USA)). Nov 1985. Contract AC22-83PC60047. 
259p. NTIS, PC A12/MF A0O1; 1; GPO Dep. File Number 
DE86004222. 

Significant differences were observed in the catalytic hydro- 
genation of solvents to be used for coal dissolution when employing 
a spectrum of fourteen commercially available hydrotreating cata- 
lysts (Task 2). The hydrogen/carbon (H/C) boost ratio (ratio of H/ 
C in produced oil to the H/C of the feed oil) showed a variation at 
700°F, 2000 psig He pressure and 60 minutes residence time from 
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1.38 for a Procatalyse HR-901 Co/Mo catalyst to 0.93 for a Ka- 
talco NM-136 Ni/Mo catalyst (dehydrogenation). The catalytic be- 
havior of some of the catalysts for H/C boost ratio was also re- 
versed as the process conditions varied. However, in the microau- 
toclaves, it was possible to determine relatively superior catalysts 
for the H/C boost ratio and the conversion of preasphaltenes + as- 
phaltenes. The Shell 317 Ni/Mo catalyst had a clearly superior con- 
version of aromatics as measured by proton NMR. In Task 3, six 
catalysts were chosen to determine the effect of solvent hydrogena- 
tion level on coal conversion and to select a suitable catalyst(s) to- 
gether with the optimum operating conditions for the hydrogena- 
tion and hydrocracking functions. The major factor in producing a 
sufficiently hydrogenated recycle solvent from the catalytic hydro- 
genation step, when at constant reaction conditions, is to have a 
sufficiently high hydrogen content solvent for the SCT reaction. 
The Continuous Catalyst Aging System was used in Task 4 to fur- 
ther evaluate promising hydrogenation and hydrocracking catalysts 
identified in Task 3. The solvents produced with the Shell 317 Ni/ 
Mo catalyst gave consistently higher coal conversions than the sol- 
vents produced with the Shell 324M or Katalco NM-506 Ni/Mo 
catalysts. Regardless of whether the solvents were obtained from 
hydrogenation only, hydrocracking only, or a blend of the two 
functionalities, there was an optimum level of coal conversion at 
approximately 7.3 to 7.5 weight percent hydrogen content. 


18991 (DOE/PC/60813—10) Hydrotreatment catalyst 
activity enhancement. Quarterly report No. 10, November 1, 
1985-January 31, 1986. Seapan, M.; Crynes, B.L. (Oklahoma 
State Univ., Stillwater (USA). School of Chemical Engi- 
neering). Feb 1986. Contract FG22-83PC60813. 12p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE86007593. 

Six hydrogenation runs on quinoline in decalin were con- 
ducted in the presence and absence of titanocene dichloride on a 
NiMo/alumina catalyst. Catalytic hydrogenation of methyl-isobu- 
tylketone (MIBK) in decalin results in an almost complete conver- 
sion to 2-methylpentane. However, in the presence of quinoline, the 
conversion of MIBK is not complete and the intermediate com- 
pound, 2-methyl-4-pentanol, is also detectable. One catalytic and 
four non-catalytic runs were conducted using SRC-II middle distil- 
late ot study the role of titanocene dichloride on free radical forma- 
tion. 3 refs., 5 tabs. 


18992 (DOE/PC/70042—T2) Research of coal liquefac- 
tion co-processing. Topical report, October 15, 1984-February 
1, 1985. Greene, M.I.; Gupta, A. (Lummus Crest, Inc., 
Bloomfield, NJ (USA)). Sep 1985. Contract AC22- 
84PC70042. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86000438. 

This topical report presents the results of analytical tests per- 
formed on four candidate coals and seven candidate pretroleum 
crudes for evaluation in the microautoclave screening phase of 
Lummus Crest Inc. on Research of Coal Liquefaction Co-Process- 
ing. The coals evaluated are as follows: Illinois No. 6 (Burning Star 
Mine); W. Virginia Pittsburgh Seam (Ireland Mine); Kentucky No. 
9 (Feis Mine); and Wyodak (South Pit Mine). The following crudes 
were evaluated: Arabian heavy; Lloydminster; Athabasca; Maya; 
Bachaquero, Cold lake and Elwood. Also presented in this report 
are the operating conditions and results of expanded-bed hydro- 
cracking tests made with the candidate petroleum crudes. although 
the objective of these tests was to produce candidate hydrotreated 
residua for evaluation under co-processing conditions in the mi- 
croautoclave units, no attempts were made to optimize the resid hy- 
drotreatment step at this point in the program. The main objective 
was to prepare an aromatic-rich (975F +) pasting solvent from pe- 
trolea for subsequent testing in the microautoclave units. 2 figs., 7 
tabs. 


18993 (DOE/PC/80526—T2) Chemical trapping and ir 
studies of CO/H? surface species. Second quarterly report, 
December 1985-February 1986. Blackmond, D.G. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). Mar 1986. Contract FG22-85PC80526. 5p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007674. 

CO hydrogeneration reactions over supported metals can 
produce a wide spectrum of hydrocarbon and oxygenated com- 
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pounds depending to a large extent on the type of metal used. Elu- 
cidating the nature of the intermediate species formed on metal sur- 
faces may provide the key to understanding the pathways through 
which these reactions proceed on different metals. Research is pro- 
posed to investigate intermediate species formed during CO hydro- 
genation reactions on silica-supported Pd, Rh, Ru, and Ni catalysts. 
A novel chemical trapping technique will be used to identify ad- 
sorbed intermediates. Coupled with in-situ IR spectroscopic investi- 
gations of adsorption and reaction on the catalysts, these trapping 
studies should provide a framework for understanding differences 
in CO hydrogenation reaction pathways over different metals. In 
addition, chemical trapping studies using selected transition metal 
complexes of known structure will be carried out to help evaluate 
the technique as well as to help establish relationships between ho- 
mogeneous and heterogeneous catalytic reactions of CO and He. 


18994 (DOE/PC/81543—T1) Immobilized coal like 
structures. Combined first quarterly report, August 8-Novem- 
ber 7, 1985, and second quarterly report, November 8, 1985- 
February 7, 1986. Bittner, E.W. (Pennsylvania State Univ., 
McKeesport (USA)). 1986. Contract FG22-85PC81543. 15p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86006850. 

In the early stages of coal liquefaction, decomposition via 
thermolysis produces many reactive sites which are not, due to 
their covalent connection with the macro-molecular framework, 
free to diffuse into the bulk of the reaction mixture. Most of the 
previous studies on model compounds under thermolytic conditions 
do not impose this restriction on diffusion of the reacting particles. 
Product distribution may thus be affected. This proposal is to study 
model species covalently attached to a surface. Under low surface 
coverages immobilized radicals produced during thermolysis may 
persist due to the lack of a co-reactant. We will attempt to produce 
such immobilized radicals and demonstrate their existence. Immobi- 
lized radicals thus produced may then be used as a tool for investi- 
gation of radical reactivity. 4 refs., 1 fig., 1 tab. 


18995 (DOE/PETC/TR—86/4) Iron-catalyzed coal ligq- 
uefaction: evidence for isothermal multiplicity. Klunder, E.B.; 
Krastman, D.; Mima, J.A. (USDOE Pittsburgh Energy 
Technology Center, PA). Mar 1986. 149p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. File Number DE86007752. 

Liquefaction tests in a 1000 lb (coal) per day PDU showed 
improved distillate yield and decreased hydrocarbon gas yield with 
recycle of a bottoms stream containing large amounts of pyrrhotite. 
Efficiencies of hydrogen utilization as high as 11 kg distillate/kg 
consumed He were observed for Blacksville No. 2 coal. Similar re- 
sults were also obtained by addition of pyrite to the feed slurry. 
The pattern of measured distillate yields is suggestive of multiple 
steady states in the isothermal reaction system of the PDU. The 
pattern is explained by postulating an autocatalytic reaction path- 
way involving hydrogen donors as reactants, in competition with a 
regressive thermal reaction. The proposed autocatalytic reaction 
consumes donors by hydrogen transfer to the dissolved coal, but 
the same reaction also forms additional donor precursors from the 
coal subsirate. Active donors are regenerated in a parallel hydro- 
genation step that is catalyzed by the pyrrhotite in the system. Re- 
sults suggest that operating history, as well as operating conditions, 
determines whether the autocatalytic or the thermal reaction path- 
way dominates the yield structure. The mechanism is consistent 
with nonlinear yield responses known to occur in coal liquefaction 
during bottoms recycle, catalyst addition, and coal blending. 79 
refs., 58 figs., 12 tabs. 


18996 (ORNL/FETEP—2) Environmental, health, and 
safety assessments for direct coal liquefaction. Volume 2. 
Summary of lessons learned. Munro, N.B. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1986. Contract AC0S5- 
840OR21400. 90p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86007876. 

The Fossil Energy Technology and Environmental Program 
of the Oak Ridge National Laboratory has reviewed various as- 
pects of research and development (R and D) of direct coal lique- 
faction processes. The resulting information is presented in a multi- 
volume series of reports entitled “Environmental, Health, and 
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Safety Assessment for Direct Coal Liquefaction” (ORNL/FETEP- 
1 through -12). The present volume summarizes the main lessons 
learned as presented in these reports, while Volume 3 brings to- 
gether the major remaining R and D needs as identified by the re- 
viewers. The reports and their lessons learned cover the following 
areas: emissions from a hypothetical direct coal liquefaction facility; 
physicochemical measurements of process streams, products, and 
emissions; source and ambient monitoring program; potential health 
effects; development of an occupational health monitoring system; 
and the environmental transport, fate, and effects of products, at- 
mospheric emissions, solid wastes, and wastewaters. 11 refs. 


18997 (ORNL/Sub—83-13817/2-01) Source term esti- 
mates for synthetic fuels technologies: indirect coal liquefac- 
tion technologies. (TRW Energy Development Group, Re- 
dondo Beach, CA (USA). Energy Technology Div.). Jan 
1986. Contract AC05-840R21400. 100p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. File Number DE86006733. 

This report presents the Task 1 results for indirect liquefac- 
tion technologies (i.e., Lurgi and K-T based F-T synfuels facilities). 
Base plant configurations evaluated in this report have been adapt- 
ed from conceptual design information compiled for EPA’s Pollu- 
tion Control Technical Manuals (PCTMs) for the subject technol- 
ogies; hence, process descriptions presented herein have been ab- 
stracted from these documents. Detailed references to the original 
data sources are provided in this document to support characteriza- 
tion data from the PCTMs and other publications. 84 refs. 


18998 (PB—85-116720/XAB) Multicomponent modelling 
of Fischer-Tropsch slurry reactors. Van Vuuren, D.S.; Hey- 
denrych, M.D. (Council for Scientific and Industrial Re- 
search, Pretoria (South Africa). Chemical Engineering Re- 
search ree oe 1985. 49p. (CSIR-CENG—S581). NTIS, 
PC A03/MF 

In the aiiicuéiems model developed for a Fischer- 
Tropsch slurry reactor, the water-gas shift reaction is assumed to 
be in equilibrium. This is supported by literature data on iron-based 
catalysts above 523 K and synthesis gas conversion above about 
50%. A Schulz-Flory product distribution is used. Investigation of 
the effects of back-mixing and interphase mass transfer using the 
model shows that, although the mass transfer rates in full-scale re- 
actors are fast compared with reaction rates, the ratio of the mass 
transfer rates of reactants and products is important in determining 
gas velocity and gas hold-up and hence reactor performance. 


18999 (PB—86-119567/XAB) Application of oil agglom- 
eration for effluent control from coal-cleaning plants. Final 
report Aug 78-Aug 80. Mezey, E.J.; Hayes, T.D.; Mayer, R.; 
Dunn, D. (Battelle Columbus Labs., OH (USA)). Oct 1985. 
114p. NTIS, PC A06/MF AO1. 

The report discusses the potential applicability of oil agglom- 
eration for the control of black water effluents from coal cleaning 
plants processing four different coals. Removal and recovery of the 
coal from each of the black waters produced aqueous suspensions 
of mineral matter that settled more rapidly than the original black 
water. The sediment recovered from the agglomeration appears to 
be less prone to acid generation during aeration than the total black 
water sediment. The ash and sulfur content of the coal recovered 
by agglomeration is less than that of the cleaned coal. The quality 
of the recovered coal can be improved by chemical treatment of 
the sediment before agglomeration. Sodium sulfide appears to be 
one of the better agents to use because of the simplicity of the 
treatment process. Such pretreatment of the sediment can reduce 
the pyrites by up to 50% in the recovered coal over that without 
pretreatment. Even greater reductions in pyrite and ash are realized 
after pretreatment when the amount of oil used for agglomeration 
is reduced from 10 to about 2% and a two-stage air-float separation 
is used to recover the agglomerated coal. The cost of the oil-ag- 
glomeration recovery of fine coal from coal preparation effluent 
streams is about $18 to $22 per ton of coal recovered, assuming an 
oil price of $0.90 per gal. 


19000 (SAND—85-2267) Underground Coal Gasification 
Program: FY85 annual report. Tyner, C.E. (ed.). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Feb 1986. Contract 
AC04-76DP00789. 53p. NTIS, PC A04/MF A0Ol1; GPO 
Dep. File Number DE86007243. 
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As part of the Department of Energy’s Underground Coal 
Gasification (UCG) research program, activities at Sandia National 
Laboratories during FY85 have included laboratory and modeling 
studies of UCG in Eastern bituminous coals, planning and subsid- 
ence studies in support of upcoming Eastern field tests, and post- 
burn roof stability analyses of the Tono CRIP test. Accomplish- 
ments for the year include completion of a preliminary series of lab- 
oratory gasification experiments in an Eastern bituminous coal dem- 
onstrating that high mechanical strength and low char consumption 
effects dominate the gasification process in these coals; designing a 
series of small-scale field tests intended to determine the feasibility 
of UCG in Eastern coals; evaluating the suitability of proposed 
field test sites in terms of roof stability/cavity size relationships as a 
function of overburden strength and thickness; and roof stability 
calculations (using field measurements as input) for the Tono CRIP 
test, results of which bracket the observed roof fall. 20 refs., 33 
figs., 8 tabs. 


19001 Percolation concepts in modelling of gas-solid reac- 
tions. I. Application to char gasification in the kinetic regime. 

Reyes, S.; Jensen, K.F. (Univ. of Minnesota, Minneapolis). 
Chemical’ Engineering Science; 41: No. 2, 333-343(1986). 
Contract FG22-82PC50806. 

The application of percolation theory to modelling of nonca- 
talytic gas-solid reactions is introduced with particular emphasis on 
char gasification. A Bethe network description of the pore space to- 
pology is developed and justified. This approach provides a natural 
framework for modelling pore openings, enlargement and coales- 
cence in the evolution of porosity and internal accessible surface 
area with solid conversion. In addition, the description includes the 
role of pore topology in the particle disintegration at high conver- 
sions. Because of the detailed treatment of basic topological fea- 
tures of the internal pore structure, the model is able to predict ex- 
perimental observations for a variety of conditions. 56 references, 
11 figures, 1 table. 


19002 Percolation concepts in modelling of gas-solid reac- 
tions. II. Application to char gasification in the diffusion 
regime. Reyes, S.; Jensen, K.F. (Univ. of Minnesota, Minne- 
apolis). Chemical Engineering Science; 41: No. 2, 345- 
354(1986). Contract FG22-82PC50806. 

The application of percolation theory to modelling of char 
gasification in the diffusional regime is presented. The Bethe net- 
work description of the pore space developed in Part I is used to 
evaluate effective diffusivities and permeabilities during char gasifi- 
cation. This approach fundamentally accounts for the influence of 
narrow necks, tortuous paths and dead ends. The gasification model 
also incorporates the effects of pore enlargement, pore coalescence 
and closed pores on the evolution of accessible porosity and surface 
area. In addition, the role of pore topology on perimeter fragmenta- 
tion of the gasifying particle is included. These phenomena could 
have implications in the operation of gasifiers. Model predictions 
are in good agreement with experimental data. 27 references, 10 fig- 
ures, 1 table. 


19003 Progress in selection of materials for flue gas de- 
sulfurization systems. Koch, G.H.; Syrett, B.C. (Battelle - 
Columbus Labs., OH). Materials and Components in Fossil 
Energy Applications; No. 59, 1-4(1 Dec 1985). 

A variety of construction materials has been used in operat- 
ing FGD systems. These include metallic materials ranging from 
carbon steel to nickel-base alloys in most FGD components, organ- 
ic linings in prescrubbers, absorbers, tanks, outlet ducts, and stacks. 
A major problem hampering the operation and reducing the reli- 
ability of FGD systems has been the corrosion of alloys and dete- 
rioration and delamination of the linings. The Electric Power Re- 
search Institute (EPRI) has initiated a number of projects since 
1980 to identify these problems and to develop solutions. These 
projects have been of two types - those that are directed at study- 
ing materials behavior in actual scrubber environments and those 
that study the behavior in FGD environments simulated in the lab- 
oratory. Table 1 lists these projects, giving project titles, periods of 
performance, contractors, and resulting EPRI renorts. Completion 
dates are not given for those projects still in progress. This article 
summarizes the industrial projects, which may be further divided 
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into surveys, materials evaluation studies, and failure analyses. 2 ref- 
erences, 1 figure, 1 table. 


19004 Encouraging hot gas cleanup results. Horner, 
M.W.; Alff, R.K.; Corman, J.C. (General Electric Co.). Ma- 
terials and Components in Fossil Energy Applications; 5-7(1 
Dec 1985). 

From ASME gas turbine conference and exhibit; Houston, 
TX, USA (Mar 1985). 

The hot, uncleaned gas from coal gasifiers contains quanti- 
ties of alkali metals and particles that could cause high rates of hot 
corrosion and ash deposition in turbine components. Conventional 
integrated gasification combined cycle (IGCC) systems, which uti- 
lize low-temperature gas-cleanup devices to remove particles and 
sulfur, have been found to produce a clean gas with acceptable 
levels of alkali metals and particulate matter. The project summa- 
rized here, which was sponsored jointly by the US Department of 
Energy, Morgantown Energy Technology Center, and the General 
Electric Company was directed toward the use of hot, minimally 
cleaned low-Btu gas. 1 reference, 1 figure, 1 table. 


19005 Thermal-shock resistance of slagging coal gasifier 
refractories as evaluated by the ribbon test. Singh, J.P.; 
Diercks, D.R.; Poeppel, R.B. (Argonne National Laborato- 
ry, Argonne, IL). American Ceramic Society Bulletin; 64: 
No. 10, 1373-1377(Oct 1985). 

The thermal-shock resistances of several commercial refrac- 
tories that are candidates for use in slagging coal gasifier linings 
were evaluated by use of the ribbon test. Refractories with high 
chromia content were generally found to have poor resistance rela- 
tive to those with high alumina content. The thermal-shock-resist- 
ance parameter R /sub st/ was found to provide a good measure of 
the thermal-shock resistance of the refractories. However, for the 
judicious selection of a parameter for predicting the degradation of 
refractory materials by thermal shock, information regarding the 
critical flaw size and the nature of crack propagation (stable vs un- 
stable) is necessary. The retained elastic modulus after thermal 
shock increased rapidly with increasing R /sub st/ up to a critical 
value; above this value, the increase in the modulus with further in- 
creases in R /sub st/ was relatively small. These results are dis- 
cussed in terms of their implication for the selection and develop- 
ment of new refractories with improved thermal-shock resistance. 


19006 Combination of chemical reduction and tandem 
mass spectrometry for the characterization of sulfur-contain- 
ing fuel constituents. Wood, K.V.; Cooks, R.G.; Laugal, 
J.A.; Benkeser, R.A. (Purdue Univ., West Lafayette, IN). 
Analytical Chemistry; 57: No. 3, 692-694(Mar 1985). 

Tandem mass spectrometry has been combined with a calci- 
um/mixed amines reduction system to characterize an SRC-II 
middle distillate fraction for sulfur-containing polynuclear aromatic 
hydrocarbons. Parent scans, which characterize a complex mixture 
for all components which fragment to common structural moieties, 
were used to identify alkyl-benzothiophenes and dibenzothiophenes 
as well as alkyl-benzothiophene sulfones. 15 references, 5 figures, 1 
table. 


19007 Hydrodeoxygenation of 1-naphthol catalyzed by 
sulfided Ni-Mo/ y-AlLOs: reaction network. Li, C.-L.; Cao, 
Z.-A.; Gates, B.C.; Petrakis, L.; Xu, Z.-R. (Center for Cata- 
lytic Science and Technology, Department of Chemical En- 
gineering, University of Delaware, Newark, DE). AIChE 
(American Institute of Chemical Engineers) Symposium Series; 
31: No. 1, 170-174(Jan 1985). 

The objective of the research reported here was to establish 
the reaction network for conversion of a simple compound repre- 
sentative of the organooxygen compounds in coal liquids, namely, 
1-naphthol. The catalyst was a typical commercial, sulfided NiO 
MoO;/y-AlOs, and the experiments were carried out with liquid- 
phase reactants under conditions approaching those of potential 
practical interest. 
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19008 Flash pyrolysis and gasification of coal through 
laser heating. Beattie, W.H.; Sullivan, J.A. (Los Alamos Sci- 
entific Lab., NM). pp 637-641 of Proceedings of the 15th in- 
tersociety energy conversion engineering conference. 
Volume 1. New York, NY; American Institute of Aeronau- 
tics and Astronautics (1980). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18-22 Aug 1980). 

Experimental results obtained from the rapid pyrolysis of 
finely powdered coal provide basic information on gas yield, gas 
composition, optimum fluxes, and temperature history of coal sam- 
ples under high-intensity laser radiation. This information will serve 
as a basis for developing systems using concentrated sunlight to 
produce fuel gases from coal. Heating the coal ati sates of 10°- 
10“°C/s in an inert atmosphere of argon resulted in pyrolysis at 
temperatures between 750° and 1500°F. As determined by mass 
spectrometry, the gases evolved were primarily CO, Hz, and CH, 
with lesser amounts of CO: and other light hydrocarbons. The opti- 
mum flux for laser pyrolysis of coal was found to be 1613 W/in?. 


19009 Review of supporting research at Oak Ridge Na- 
tional Laboratory for underground coal conversion. West- 
moreland, P.R.; Dickerson, L.S. pp 437-449 of Proceedings 
of the 5th underground coal conversion symposium. Spring- 
field, VA; Department of Commerce (1979). 

From 5. underground coal conversion symposium; Alexan- 
dria, VA, USA (18-21 Jun 1979). 

Through laboratory experiments on the pyrolysis of large 
blocks of dry coal, it was demonstrated that models describing the 
pyrolysis of coal during underground coal gasification must consid- 
er side effects such as drying, steam-flow patterns, possible self-gas- 
ification, and secondary cracking of pyrolysis products. To further 
improve models of the UCG process, other studies were conducted 
including correlation of block pyrolysis data for low-rank coals, in- 
terpretation of mechanisms and comparison between low-rank and 
bituminous coals, heating tests of overburden cores from the Hoe 
Creek field gasification site, and measurement of physical proper- 
ties, particularly thermal diffusivity and thermal conductivity of 
low-rank coals. 
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REFER ALSO TO CITATION(S) 18982, 18992, 18995, 19009, 19040, 19048, 
19049, 19057, 20572 


19010 (CONF-860425—6) Laser-induced fluorescence mi- 
croscopy of coal macerals and dispersed organic material. 
Borst, W.L.; Pleil, M.W.; Sullivan, G.W. Crelling, J.C.; 
Landis, C.R. (Texas Tech Univ., Lubbock (USA). Dept. of 
Physics; Southern Illinois Univ., Carbondale (USA). Dept. 
of Geology). 1986. Contract FG22-82PC50801. 13p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86001865. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Since 1983, the investigators have extended fluorescence mi- 
crophotometry from the spectral to the time domain by using a 
pulsed laser for fluorescence excitation. Fluorescence decay times 
are measured as the new characterizing parameters for the dis- 
persed organic material. Simultaneously, individual spectra of the 
various fiuorescing components in the material are obtained. This 
paper describes the new time-resolved fluorescence microscopy and 
its application to coal and shale characterization. Conclusions of 
this study are: (1) time-domain analysis is a powerful extension of 
continuous fluorescence analysis. (2) Characteristic lifetimes, per- 
centages, and intensities can be determined. (3) The spectra of a va- 
riety of organic materials can be resolved into two distinct compo- 
nents, one in the subnanosecond range and one in the nanosecond 
range. (4) Within the resolution limits of the system (100 ps), it ap- 
pears that the fast lifetime component is the same in a variety of 
organic materials. (5) With the new technique, mixtures of short 
and long lifetime model compounds can be resolved into their 
original component spectra and fluorescence decay times. In algin- 
ites and sporinites, fluorescence lifetimes appear to be nearly con- 
stant with changes in rank. (7) In alginites and sporinites, the per- 
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centage contribution from each component changes with rank. 24 
refs., 5 figs. 


19011 (DGMK—324) Applications of new ‘*C-NMR- 
spectroscopic techniques in the analysis of coal derived prod- 
ucts, Dreeskamp, H.; Kluge, H.; Koch, I. (Deutsche Gesell- 
schaft fuer Mineraloelwissenschaft und Kohlechemie e.V., 
Hamburg (Germany, F.R.)). Jan 1985. 6lp. (In German). 
NTIS, PC E09; Available from NTIS as TIB/B86-00289. 

Spin-lattice relaxation times T; of carbon-13 in two mixtures 
of simple low molecular weight compounds and two coal derived 
samples were determined at 62.9 MHz. The influence of solute 
(chloroform vs. tetrachloroethane), temperature (303-343 K) and 
nature and concentration of paramagnetic relaxation agents 
(PARR) were investigated. The effect of the PARR can be de- 
scribed by 1/T: = 1/T:° + k . [PARR]. The variation in the 
values of k strongly depending on the chemical nature of the 
carbon atom follows the sequence: Cr(hfac)) < Cr(dpm)s < 
Cr(acac)s < Fe(acac)s < Fe(dpm)s. Necessary measuring times are 
given in tabular form for the quantitative C-13 N.M.R. spectra of 
an anthracene oil under different experimental conditions. A critical 
test on the reliability of quantitative C-13 N.M.R. measurements 
was performed for the anthracene oil. The influence of PARR on 
quantitative J-modulated spin-echo experiments was investigated. 
(orig.) 15 figs., 9 tabs., 34 refs. 


19012 (DOE/ER/60215—T1) Separation of nonvolatile 
components of fossil fuels at very high resolution and their 
structural characterization. Progress report, May 1, 1985- 
January 31, 1986. Novotny, M.V. (Indiana Univ., Blooming- 
ton (USA). Dept. of Chemistry). 1986. Contract FG02- 
84ER60215. 45p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86007546. 

The recently developed miniature photodiode array fluores- 
cence detector has now been applied in conjunction with microco- 
lumn liquid chromatography to several classes of compounds. 
While our typical micro-LC separations (efficiencies in the excess 
of 250,000 theoretical plates) yield between 50 and 100 resolved 
peaks, numerous spectra are taken on-line during these chromato- 
grams. A very efficient data acquisition and processing system was 
developed whereby approximately, 375 spectra can be recorded on 
a single floppy disk. Numerous fossil fuel and related samples have 
now been processed through this combination: neutral polyaroma- 
tics from carbon black; nitrogen polycyclics; sulfur-containing poly- 
cyclics; and phenolic. The greatest problem is presently the limited 
availability of reference compounds for the polycyclics with a large 
number of rings. Thus, the fluorescence data obtained with the de- 
scribed system are limited of utility alone, however, in conjunction 
with mass spectral information, they can yield important informa- 
tion. Some examples provided in connection with the analyses of 
different polycyclic classes. Tiere are two additional advantages 
and potential applications of the described photodiode array system. 
First, homogeneity of the individual chromatographic peaks can be 
checked by acquiring spectra in different parts of the peak elution 
profiles. Spectral subtraction and peak deconvolution computational 
techniques can be applied. Secondly, “fingerprinting” different 
types of fluorescing materials could be enhanced over that of based 
on just chromatography if three-dimensional plots are developed 
(intensity - wavelength - retention time). 9 figs., 4 tabs. 


19013 (DOE/FE/60181—127) Effect of water on CP/ 
MAS °C NMR spectra of low-rank coals. Farnum, S.A.; 
Messick, D.D.; Farnum, B.W. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). 1986. Contract 
FC21-83FE60181. 7p. (CONF-860425—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86002098. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

From the investigation reported here, it appears that under 
the “best” conditions fairly representative, reproducible solid ‘°C 
spectra of low-rank coal can be obtained from vacuum dried sam- 
ples. The contact time that yields maximum intensity is near 1000 
ps for the aromatic portion of both lignites and slightly shorter for 
the aliphatic portion. Thus, the selection of 1000 ys as the optimum 
contact time slightly favors the aromatic part of the spectrum. This 
positive effect is offset by some aromatic signal loss, estimated at 
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<3%, during spinning sideband suppression. We are currently in- 
vestigating the relationship between signal intensity and the amount 
of dry coal carbon in the rotor both by absolute intensity measure- 
ments and by internal standard spin-counting experiments. It ap- 
pears that the dried coal samples give much better signal intensity 
relationships than coals containing small amounts of water. Per- 
forming CP/MAS ‘°C experiments with complex solid samples 
such as coal and peat is becoming more common. This technique 
has opened exciting new areas of structural investigation in coal sci- 
ence and will certainly continue to grow rapidly in popularity. The 
coal scientist will have to become thoroughly conversant with such 
concepts as the decoupler power requirements, 90 and 180° flip 
angles, Tirho values for his samples, optimal cross polarization 
times, correct delay, spinning speed, presence of radicals, effect of 
coal ash and many other factors. As each new experiment is de- 
signed, new variables may be introduced. Each variable must be 
carefully scrutinized, particularly for obvious effects such as the 
one reported here. When a series of coal samples are compared, or 
when low-rank coal spectra are being acquired, the samples must 
be dry enough to allow tuning within the range of the NMR probe 
or erroneous intensities and fa values will result. 11 refs. 


19014 (DOE/FE/60181—166) Low-rank coal structure 
elucidations with ruthenium tetroxide. Olson, E.S.; Diehl, 
J.W.; Froehlich, M.L.; Miller, D.J. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). Nov 1985. 
Contract FC21-83FE60181. 7p. (CONF-860425—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003207. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The goal of these studies was to elucidate the structural fea- 
tures of coals which are believed to be important in conversion 
processes. Of special interest are the nature of the hydroaromatic 
groups and the bridging groups between aromatic moieties, because 
of their roles in thermal cleavage and depolymerization processes 
and the hydrogen shuttling which occurs during the depolymeriza- 
tion and stabilization of cleavage products. The first objective was 
the development of new methods for the isolation or solubilization 
of the aliphatic groups in the coal, which may then be related to 
these hydroaromatic systems and bridging groups. We have suc- 
cessfully used ruthenium tetroxide in a two phase solvent system 
with a phase transfer catalyst to selectively oxidize the aromatic 
groups. The oxidation of a North Dakota lignite with ruthenium te- 
troxide with the phase transfer catalyst proceeded rapidly at ambi- 
ent temperature giving carbon dioxide and carboxylic acid products 
which were converted to methyl esters by diazomethane for quali- 
tative analysis using GC and GC/MS. A very complex mixture of 
aliphatic mono and polycarboxylic acids and aromatic polycarboxy- 
lic acids was formed in the reaction. Oxiranepolycarboxylic acids 
and keto acids were not found. An ion trap mass spectrometer was 
found to be useful in these analyses since an M+1 peak was found 
for many of the esters which normally do not exhibit any molecular 
ion. 8 refs., 6 tabs. 


19015 (DOE/FE/60181—167) Molecular weights of lig- 
nite macromolecules. Olson, E.S.; Diehl, J.W.; Froehlich, 
M.L. (North Dakota Univ., Grand Forks (USA). Energy 
Research Center). Oct 1985. Contract FC21-83FE60181. 8p. 
(CONF-860425—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001918. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

A sample of the base-extractable product from the 4-nitro- 
perbenzoic acid oxidation of lignite was converted to the methylat- 
ed derivative with dimethyl sulfate followed by diazomethane in 
DMF-ether, and was reductively acetylated with zinc dust in acetic 
anhydride as in the humic acid derivatization above. A light tan 
THF-soluble material was obtained. The molecular weight was de- 
termined in the static LALLS cell in THF solution. A linear rela- 
tionship was obtained in the Kc/R/sub 0/ versus c plot (r? = 0.95). 
The molecular weight obtained for the derivative of the oxidation 
product (1.3 x 10°) was the same as the value obtained for the 
humic acid derivative. The reductively acetylated oxidation prod- 
uct was also examined with the SEC-LALLS-RI system. A sym- 
metrical peak was observed for the LALLS response, and a non- 
symmetrical peak for the RI response. Somewhat lower values for 
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the number average, weight average and z average molecular 
weights were calculated from these data (Mn = 6.5 x 10°, Mw = 
7.8 x 105, Mz = 9.1 x 10°). These data indicate that by oxidatively 
cleaving the benzyl ether groups with the peracid, a substantial 
macromolecule is produced which is comparable in size to that ob- 
tained by simple base extraction of the lignite. This implies that 
there is some basic unit of this molecular weight making up the 
coal structure, and that in base extraction some of these units are 
released, whereas in peracid oxidation a large number of them are 
released by scission of cross-linking bonds. 6 refs., 4 figs. 


19016 (DOE/FE/60181—169) Electron = tech- 
nique for quantitative analysis of coal and coal macerals. 
Karner, F.R.; Hoff, J.L.; Huber, T.P.; Schobert, H.H. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). Nov 1985. Contract FC21-83FE60181. 8p. 
(CONF-860425—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003208. 

From 191. American Chemical Society national meeting; 
New 7 NY, USA (13 Apr 1986). 

A set of organic reference standards has been analyzed as 
the first step in establishing a peak-to-continuum (P/C) procedure 
for electron microanalysis of minor and trace elemental concentra- 
tions in organic materials such as coal macerals. The one-to-one lin- 
earity of published to observed elemental concentrations is used as 
a test of the validity of the P/C method and its internal assump- 
tions. Programmed correction factors relating peak intensity to con- 
centration are obtained from best fit procedures, and are then used 
for analysis of unknowns of similar composition. Nine National 
Bureau of Standards (NBS) reference standards of selected organic 
materials were chosen for this evaluation of the P/C method. The 
standards consist of four bituminous and two subbituminous coals, 
citrus and tomato leaves, and pine needles. Samples were ground to 
a fine powder, vacuum-dried, and compressed under 10 tons pres- 
sure to form two flat pellets for each standard. The pellets were 
then carbon-coated for electron microprobe analysis. Results are 
discussed. Data are also presented using the peak-to-continuum 
method for microprobe analyses of huminite group macerals in four 
low-rank coals. Comparing the four coals: BZ ulminites have high 
Na and Fe and low S and total constituents; HG ulminites have 
high Ca and low Na and S; ML ulminites have low Na and high 
Mg, S and total constituents; while RB vitrinite has moderate to 
low values for all elements. Within the coals BZ and HG ulminites 
tend to occur as either low or high Na + Mg + Ca types; ML 
ulminite as a low or high Al + Si type and RB vitrinite types vary 
from low to high Mg/AI. The chemistry of the huminite group ma- 
cerals and the bulk compositions of the four coals have striking si- 
milarities. 8 refs., 2 figs., 2 tabs. 


19017 (DOE/FE/60181—186) Microscopic examination 
of lignite ash and silica sand agglomerates formed in a 2-inch 
fluidized bed reactor. Bobman, M.H.; Ketelle, D.T.; Kalman- 
ovitch, D.P. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). Feb 1986. Contract FC21- 
83FE60181. 4p. (CONF-8604124—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86006203. 
From North Dakota Academy of Science conference; Grand 
Forks, bard USA (28 Apr 1986). 
ized bed combustion of North Dakota lignite may 
result in severe a iene of ash and bed material; the nature 
of mineral impurities, operating temperatures, gaseous environment, 
and bed material composition are significant factors which influ- 
ence agglomerate formation. Tests were performed in a 18-inch 
fluid bed combustor (FBC) at UNDERC using a wide range of 
low-rank coals and various bed materials. More recently, a 2-inch 
fluidized bed reactor was constructed and operated to evaluate 
interactions of North Dakota lignite ash and silica sand bed materi- 
al at typical combustor operating temperatures. Samples of the bed 
material were prepared in polished thick sections for optical and 
electron microscopy. Detailed analysis by energy dispersive x-ray 
spectrometry and scanning electron microscopy showed that when 
sulfur dioxide was present in the gas stream, calcium, sulfur, and 
silica were present at the boundary between the silica sand particle 
and its ash coating. The ash coating consisted of discrete fly ash 
particles in a homogeneous matrix. The photomicrograph below 
was taken of a cross-section of an agglomerate formed at 1450°F 
when sulfur dioxide was added. The particle diameter is more than 
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twice that of the initial silica sand grain. In contrast, a very thin ash 
coating resulted when sulfur dioxide was not present in the fluidiz- 
ing gas, and cemented agglomerates consisting of several sand 
grains, were not observed. The significance of this work relates to 
the need for understanding mechanisms by which agglomeration 
occurs in fluidized bed combustion. Using a small bench-scale 
system allows for careful control of experimental variables at a rea- 
sonable cost. The results of such an experimental program may be 
used by utility, engineering, and mining firms to assess the potential 
for serious agglomeration when combusting a fuel with high ash 
content or “bad acting” minerals in a fluidized bed. 2 refs. 


19018 (DOE/FE/60181—190) Method for concentrating 
liptinite macerals from lignites. Steadman, E.N.; Kleesattel, 
D.R. (North Dakota Univ., Grand Forks (USA). Energy 
Research Center). 1986. Contract FC21-83FE60181. 4p. 
(CONF-8604124—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86006403. 

From North Dakota Academy of Science conference; Grand 
Forks, ND, USA (28 Apr 1986). 

One of the major constituents of lignites and other coals is 
the hydrogen-rich maceral-group, liptinite. Liptinite is composed of 
waxes, fats and oils (1) primarily from plant cuticles, as well as 
spore and pollen exines (palynomorphs). Liptinite is being mechani- 
cally separated from North Dakota lignites as a means of better un- 
derstanding coai chemistry and the coalification process. After the 
coal has been sufficiently pulverized, it is thoroughly suspended in 
an aqueous ZnClz solution which has a specific gravity of 1.25. Sus- 
pension is achieved by first thoroughly mixing the coal and the 
ZnCk solution, then agitating the mixture in an ultrasonic bath for 
approximately 10 minutes. The mixture is centrifuged for approxi- 
mately 1/2 hour at approximately 3000 revolutions per minute. 
After collecting and filtering the supernatant, the solids from the 
filtration are then resuspended in an aqueous ZnCl, solution (specif- 
ic gravity 1.25) and the centrifugation step repeated. When this 
procedure was performed on North Dakota lignites, the supernatant 
was filtered and the resulting residue was found to be rich in liptin- 
ite macerals, especially palynomorphs. The procedure outlined is a 
relatively quick and easy way to produce concentrations of liptinite 
macerals. It appears that the macerals present in North Dakota lig- 
nites are easy to separate. Low-rank coal macerals have remained 
more distinct entities, perhaps making them easier to separate from 
each other, than macerals from coals of higher rank. 


19019 (DOE/PC/50809—T11) [Determinating of the sur- 
face reactivity of coal powders]. Final report. Fowkes, F.M. 
(Lehigh Univ., Bethlehem, PA (USA). Dept. of Chemistry). 
13 Dec 1985. Contract FG22-82PC50809. 27p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86006821. 

Techniques have been developed for study of the chemistry 
of the surface sites of coal powders. Conclusions of this study are 
as follows: (1) The surface of coal powders is heavily populated 
with acidic and basic sites with acid strengths on the order of 
phenol and with basic sites on the order of pyridine. (2) The sur- 
face population of acidic and basic sites is measurable by adsorption 
of t-butyl substituted organic acids and bases from solvents such as 
iso-octane, for the t-butyl group blocks penetration into the coal. 
(3) Flow calorimetric studies of the adsorption of t-butylated acid- 
base probes onto powdered coal allow accurate determination of 
the heats of adsorption and desorption. (4) Acid-base probes with- 
out the t-butyl group penetrate so deeply into coal powder particles 
that their desorption is quite incomplete. (5) Vacuum-oven drying 
of powdered coal reduces several-fold the amount of surface avail- 
able for adsorption of acid-base probes. (6) The outer surface area 
of coal powders can be determined quantitatively by adsorption of 
t-butylated acid-base probes. The surface areas agree with those de- 
termined by gas adsorption with gases which do not hydrogen 
bond. (7) The adsorption of carbon dioxide into coal or any other 
polymer capable of acid-base interactions is shown to be a swelling 
phenomenon, unrelated to porosity. (8) Electrophoresis of coal 
powders in organic acids or bases is found to be a quick and easy 
way to determine if the surface has acidic or basic sites. (9) Elec- 
trophoresis of coal powders in acetonitrile provides a method of de- 
termining whether the surface of coal is predominantly acidic or 
basic; acidic coals are charged negatively and basic coals are 
charged positively. 11 refs., 5 figs., 12 tabs. 
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19020 (DOE/PC/60792—T2) Anomalous solvent trans- 
port in macromolecular coai networks. Quarterly technical 
report, December 1, 1985-March 1, 1986. Peppas, N.A.; 
Barr-Howell, B.D.; Ritger, P.L. (Purdue Univ., Lafayette, 
IN (USA). School of Chemical Engineering). 1986. Con- 
tract FG22-83PC60792. 52p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE86007312. 

The macromolecular network structure of the organic phase 
of coal was investigated by dynamic penetrant swelling using pyri- 
dine vapor in thin sections of coal. The effect of the macromolecu- 
lar relaxation time and characteristic diffusion time on the phenom- 
enological and mechanistic behavior of pyridine uptake in coal was 
investigated by varying the coal sample thickness. The relative im- 
portance of the relaxational and diffusional processes in describing 
the transport kinetics for pyridine in coal was determined using a 
semi-empirical, exponential expression which relates its exponent, 
termed the diffusional exponent, to the mechanism of penetrant 
transport. Penetrant studies with thin coal sections from the same 
coal sample but with different thicknesses show that within the 
range of 150 ym to 1500 ym the transport mechanism of pyridine 
in the macromolecular coal network is purely relaxation-controlled. 
110 refs., 16 figs., 7 tabs. 


19021 (DOE/PC/70798—T5) Weathering effects on 
structure and reactivity of US coals. Fourth quarterly report 
(Year 1). Meuzelaar, H.L.C.; Hill, G.R. (Utah Univ., Salt 
Lake City (USA). Biomaterials Profiling Center). 1985. 
Contract FG22-84PC70798. 25p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86007458. 

The following conclusions and insights were observed for 
the past quarter: (1) comparison of weathering-induced structural 
changes in four US coals under controlled laboratory conditions 
(maximally 10 days at 100°C in air), indicates that rank-related dif- 
ferences in weathering behavior dominate over differences in depo- 
sitional environment; (2) structural changes induced by low temper- 
ature (100°C) weathering were shown to be detectable by pyrolysis 
mass spectrometry (Py-MS) techniques after only 1 or 2 days; (3) 
after 10 days at 100°C in air, vacuum pyrolysis yields in Upper 
Freeport coal were down 10%. Comparable losses were observed 
for Volatile Matter and for pyridine extractables; (4) early weather- 
ing-induced changes in the Upper Freeport coal were found to be 
due to a decreased abundance of small sulfur containing molecules, 
possibly as a result of the rapid oxidation of pyritic sulfur; (5) sub- 
sequent weathering-induced changes in pyrolysis patterns were 
dominated by a decreased yield of phenols and dihydroxybenzenes 
from Adaville subbituminous coal and Anderson lignite as opposed 
to decreased yields of phenols and naphthalenes from the high 
volatile bituminous Hiawatha and Upper Freeport coals; (6) in con- 
trast, yields of small oxygen containing molecules (e.g., CO and 
CO:) as well as of short chain aliphatic hydrocarbons (e.g., alkenes) 
and carboxylic acids increased in all four coals; and (7) finally, all 
weathered coal samples were found to retain increased quantities of 
the MeOH solvent used in the sample preparation procedure. The 
high MeOH absorption under vacuum conditions appears to be due 
to increased chemisorption on polar moieties in the weathered coal. 
These MeOH absorption and retention phenomena may well pro- 
vide a practical basis for the development of rapid test procedures 
for determining the degree of weathering of unknown coal samples. 
28 refs., 7 figs., 2 tabs. 


19022 (DOE/PC/80519—1) Diffusion of gases in coals 


and chars. Technical progress report: quarterly report No. 1 
September 15-December 14, 1985. Smith, D.M. (New 
Mexico Univ., Albuquerque (USA). Powders and Granular 
Materials Lab.). 1986. Contract FG22-85PC80519. 7p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007027. 

Several questions exist concerning the measurement of 
carbon dioxide surface areas for coal. The appropriate temperature 
and coal particle size need to be identified for CO: adsorption 
measurements using our Quantasorb “flow type” surface area ana- 
lyzer. Preliminary CO2 adsorption experiments have been conduct- 
ed using a PSOC-26 coal sample. Measurements have been made at 
both 196 K and 273 K for three different particle sizes. The results 
of these measurements are presented in Table 1. The small effect of 
particle size on surface area at high temperature 273 K, indicates 
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that our measurements are essentially independent of diffusional re- 
sistance. The small differences in surface area which we note as the 
particle size is decreased may be a function of opening closed pores 
which are not normally accessable to CO2, the creation of more 
surface area during the size reduction process and/or very small 
diffusional resistance effects. In comparison to the 273 K results, 
our measurements at 196 K clearly indicate that the uptake of CO2 
is controlled by diffusion. Therefore, all subsequent CO. surface 
area determinations during this project will be conducted at 273 K 
using 325 mesh particles. In order to demonstrate the suitability of 
pore size analysis via NMR measurements, preliminary experimen- 
tal work has been conducted using porous solids with well-defined 
pore size and pore shape. 2 refs., 1 tab. 


19023 (EPRI-AP—4441) Structure and reactivity of a 
Wyodak subbituminous coal. Final report. Narayan, R. 
(Purdue Univ., Lafayette, IN (USA). Lab. of Renewable 
Resources Engineering). Feb 1986. 51p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920188. 

The objective of the project was to elucidate the molecular 
structure and chemical reactivity of a Wyodak subbituminous coal. 
Two selective site specific reagents (1) potassium-crown ether and 
(2) periodate-borohydride were used for the study. The experiments 
were carried out at room temperature and atmospheric pressure to 
minimize the thermal retrogressive reactions of the original struc- 
tural units of the coal. It was found that the coal-potassium-crown 
ether reaction produced 54% alkali soluble material and 5% THF 
soluble material. In some runs a total solubility of up to 70% was 
obtained. Analysis of the THF solubles indicated the presence of a 
series of long-chain polymethylene groups which may or may not 
be attached to an aromatic/dihydroaromatic ring. analysis of the 
alkali soluble fraction indicated the presence of -OH and -COOH 
groups. The -OH groups were distributed as mono and dihydroxy 
substituents on one-, two-, and three-ring aromatics. The alkali solu- 
ble fraction produced a higher molecular weight volatile material 
containing significant amounts of dihydroxy aromatic structures 
than a pyrolysis fraction of untreated coal. Protection of the hy- 
droxyl group by methylation of the alkali soluble fraction gave 
even larger amounts of volatile material. Apparently the dihydroxy 
aromatic structural units are reactive and less volatile, so that 
during pyrolysis and other thermal treatments these compounds, 
along with the other reactive groups like the polymethylenes, un- 
dergo condensations and coupling reactions instead of escaping the 
coal matrix. The periodate-borohydride reaction sequence identified 
dihydroxyl, hydroxyphenyl ethers, and hydroxyphenyl esters inter- 
spersed with quinone groups as the major structural fragment of the 
Wyodak coal. The discovery of these quinone structures has impor- 
tant structural implications because they are excellent “hydrogen 
shuttlers.” 20 refs., 26 figs., 2 tabs. 


19024 (NP—6900340) Study of catalytic diffusion in coal. 
Final report. Kispert, L.D. (Alabama Univ., University 
(USA). Dept. of Chemistry). Sep 1985. 37p. SOMED, Box 
6282, Univ. of Alabama, University (Tuscaloosa), AL 35486 
$3.00. File Number T186900340. 

Faculty research report No. 68. 

Nitroxide spin labels of different size were diffused into 
high-volatile bituminous coal from the Mary Lee and Black Creek 
Coal seams of Alabama in an effort to study the relative pore size 
and number distributions after swelling the coal with different sol- 
vents at various temperatures. The nitrogen coupling in the princi- 
pal z direction of the incorporated spin label exhibits a temperature 
dependence above 250 K. that is largely a result of librational 
motion of the nitroxide moiety about an N-C bond. Below 250 K, 
the temperature dependence of the nitrogen coupling behaves in 
the same manner as found for spin labels in solids that exhibit a hy- 
drogen bond equilibrium at low temperatures. The distribution of 
pore sizes differs considerably between the Mary Lee and Black 
Creek coals and from one bituminous coal seam to another suggest- 
ing a different optimal catalyst should be used for each seam. The 
spin label technique provides a method whereby the presence of 
hydrogen bonds on free radicals in the various sized pores can be 
examined. A 2-dimensional EPR imaging facility is under construc- 
tion so that a spatial distribution of the different sized spin labels in 
the various coal samples can be estimated. It is our goal to deter- 
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mine the structural differences between various bituminous coals 
and from such information to suggest different optimized catalysts 
in the hydrogenation of coal. 33 refs., 4 figs., 5 tabs. 


19025 (NP—6900917) New methodology for the rapid 
elemental analysis of coal. Final report for the 1984-85 
SOMED project year. Coleman, G.N. (Alabama Univ., Uni- 
versity (USA). School of Mines and Energy Development). 
11 Oct 1985. 27p. SOMED, Box 6282, University of Ala- 

University (Tuscaloosa), AL 35486 $3.00. File 
Number TI86900917. 

A new and promising method has been developed which 
substantially reduces the time required for elemental analysis of 
coal. Coal samples are ground to a fine powder in less than ten 
minutes; a sample of powder is weighed into a beaker; an aliquot of 
surfactant solution is added; and stirring effects suspension of the 
coal powder. The resulting slurry is pumped to a Babington nebu- 
lizer for aerosol generation and subsequent analysis by direct cur- 
rent plasma emission spectrometry. Recoveries are greater than 
50% when a micronizing mill is employed. Contamination has not 
yet been fully characterized nor have optimum conditions been 
identified. 22 refs., 3 figs., 7 tabs. 


19026 (PNL—5214) Development and evaluation of su- 
percritical fluid chromatography/mass spectrometry for polar 
and high-molecular-weight coal components. Technical 
progress report. Chess, E.K.; Smith, R.D. (Pacific North- 
west Labs., Richland, WA (USA)). Jan 1986. Contract 
AC06-76RL01830. 38p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86007479. 

This Technical Progress Report reviews the technical 
progress made over the first 18 months of the program. Our goals 
include the design, development, and evaluation of a combined cap- 
illary column supercritical fluid chromatograph/high-performance 
mass spectrometer capable of analyzing high-molecular-weight 
polar materials and evaluating the system's potential for application 
in coal conversion process monitoring. The program includes not 
only the development and evaluation of the required instrumenta- 
tion, but the development of polar fluids and compatible chromato- 
graphic stationary phases needed for efficient separation and analy- 
sis of polar and high-molecular-weight compounds. A new chro- 
matograph/mass spectrometer interface and new mass spectrometer 
ion source have been designed, constructed, and evaluated using 
low-polarity supercritical fluids such as pentane. Results from the 
evaluations have been used to modify the instrumentation to im- 
prove performance. The design and fabrication of capillary flow 
restrictors from fused silica tubing has been explored. Research has 
also been conducted toward advancing the technology of fabricat- 
ing high-performance chromatographic columns suitable for use 
with polar supercritical fluids. Results to date support our initial 
belief that high-resolution supercritical fluid chromatography 
(SFC)/high-performance mass spectrometry (MS) will provide a 
significantly enhanced analytical capability for broad classes of pre- 
viously intractable fuel components. 10 refs., 13 figs. 


19027 (STEV-BF—85-11) State of occurrence of some 
environmentally hazardous components in coal and ashes. 
Blomqvist, G.; Eklund, U.B.; Maijgren, B.; Warman, K. 
(Statens Energiverk, Stockholm (Sweden)). Apr 1984. 118p. 
(In Swedish). (STUDSVIK-EB—84-47). NTIS (US Sales 
Only), PC A06/MF A01. File Number DE86751158. 

The main contributions reported are the state of occurrence 
of chlorine in coal, Hg (As, Se) in coal and pyrolysis dealing with 
nitrogen compounds. A considerable amount of work has been 
spent on the development of analysis. The results indicate the exist- 
ence of Cl and Hg which are associated to macerals. Flash pyroly- 
sis seems to be a suitable resource for the studies of the behaviour 
of nitrogen in coal on combustion. 


19028 (VTT-PUB—23) Content of lipids in Finnish peat 
mires. Fagermaes, L.; Ekman, R. (Valtion Teknillinen Tut- 
kimuskeskus, Espoo (Finland). Jun 1985. 24p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86751180. 

Yields of acetone extracts of 45 peat samples from different 
depth levels in 10 mires in Finland were determined. The acetone- 
soluble lipids of the samples were analyzed by high-resolution gas 
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chromatography. Further, the monomers of acetone-insoluble lipid 
polyesters in the extractive-free peat samples were analyzed by gas 
chromatography after alkaline treatment. Considerable between- 
and within-mire variation in the yields of the acetone extracts oc- 
curred; the extract yield ranged from 36 mg/g to 159 mg/g dry 
peat. The amount of lipid components analyzable by gas chroma- 
tography in the acetone extracts varied between 8 mg/g and 65 
mg/g dry peat, the average proportion of the dry extract being 
40% w/w. The n-alkanoic acids, the hydroxvalkanoic acids and the 
n-alkanols were the principal lipid component groups in the acetone 
extracts and together made up 78-91% of all the analyzable ace- 
tone-soluble lipids. The yield of peat wax, obtained by precipitation 
of acetone-soluble components in cold ethanol, ranged from 15 mg/ 
g to 73 mg/g dry peat. The amount of alkali hydrolyzable mon- 
omers obtained from the extractive-free peat samples was on aver- 
age 76% of the amount of the amount of the lipids obtained by ace- 
tone extraction. The n-alkanoic acids, hydroxyalkanoic acids and n- 
alkanols were the principal lipid monomers. Extraction of peat with 
solvents other than acetone, i.e., benzene-ethanol, methylene chlo- 
ride and hydrocarbon solvent (b.p. 80-110 deg C) resulted in con- 
siderable differences in extract amounts. The natural variations in 
the amount and lipid composition of the acetone extracts were con- 
siderable and several peat-sample characteristics seemed to affect 
the extract amount and composition. Raised bog peat was richer in 
acetone extract, wax and lipids than aapa mire peat. 


19029 Determination of the fraction of organic carbon 
observable in coals and coal derivatives measured by high-res- 
olution solid-state carbon-13 nuclear magnetic resonance spec- 
trometry. Hagaman, E.W.; Chambers, R.R. Jr.; Woody, 
M.C. (Oak Ridge National Lab., TN). Analytical Chemistry; 
58: No. 2, 387-394(Feb 1986). Contract AC05-840R21400. 

The aromatic carbon fractions of coals, f/sub a/, calculated 
by fitting integrated intensity data from cross polarization/magic 
angle spinning ‘°C nuclear magnetic resonance spectra of coals to 
an expression that describes the magnetization behavior at long 
cross polarization times, t/sub cp/, and f/sub a/ determined from a 
single spectrum recorded with t/sub cp/ = 1 ms show good agree- 
ment. This indicates that in single spectrum analysis, a 1 ms cross 
polarization contact time is a judicious compromise value consistent 
with nearly complete cross polarization from all carbons that con- 
tribute to the observable magnetization and with minimum errors 
introduced by differential T/sub 1p/(H) for the aromatic and ali- 
phatic resonance bands. Spin counting experiments performed using 
mixtures of coal and a diamagnetic standard establish that the ob- 
servable carbon magnetization in several coals of widely varying 
rank is derived from 40 to 60% of the organic carbon in these sub- 
stances. By use of a /sup 13,14/C-double-labeling experiment it is 
shown that in chemically modified coals, the introduced carbon and 
coal carbon fractions are detected discriminately and to a degree 
that is dependent of the type of modification the coal has under- 
gone. 40 references, 5 figures, 7 tables. 
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19030 (CONF-8405387—, pp 1-25) Emission of nitrogen 
oxides from furnaces. Luetzke, K. (Rheinisch-Westfaelischer 
Technischer Ueberwachungs-Verein e.V., Essen, Germany, 
F.R.). 1984. (In German). NTIS (US Sales Only), PC ‘A06/ 
MF AOl1. File Number DE86751379. 

From Conference on as = measures to reduce emis- 
sions; Koeln, F.R. Germany (22 May 1984). 

Berichte ueber die TWi-Kollquiee Vol. 21(2). 

The ordinance on large-sized furnaces limits a.o. the concen- 
tration of nitrogen oxide emitted. Technical measures are consid- 
ered to represent the state of the art. The formation of nitrogen 
oxides can be reduced by a firing technique avoiding prolonged 
stay times at high temperature and causing lack of oxygen in the 
area of the flame. A number of measures to reduce emissions can be 
taken; the potential of reduction varies from one measure to an- 
other. In the Federal Republic of Germany the reduction of 
NOsub(x) emissions has so far been achieved via technical meas- 
ures. However, depending on the limit values of emission laid down 
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and time permitted these will not suffice. Additional secondary 
measures, for instance catalyst processes or processes for separation 
of NOsub(x) from flue gas by absorption or adsorption, will 
become necessary. The fact that some of these processes have been 
newly developed is important. Cost is a decisive issue in the selec- 
tion of appropriate denitrification processes. It is reckoned that the 
additional cost of secondary denitrification measures investment 
and operationwise will make up between one third and one fifth of 
the additional cost of desulfurization. (orig./HSCH). 


19031 (DOE/ER/60202—1) Laboratory simulation of 
long term geochemical weathering. Final report. Sullivan, P.J. 
(Ball State Univ., Muncie, IN (USA)). Dec 1985. Contract 
AC02-84ER60202. 5ip. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE86007425. 

A pyritic coal waste, an alkaline gasification ash, and an al- 
kaline fly ash were leached continuously under saturated conditions 
for six months at 20°C. Waste samples were removed after three 
and six months of leaching. These samples, in addition to a sampie 
with no leaching, were used to make up equilibrium solutions. The 
leaching data showed a continuous release of soluble species under 
low temperature anaerobic conditions. As leaching progressed, rela- 
tively soluble sulfates, carbonates and amorphous phases were re- 
moved leaving the control of cation and anion activities to less 
soluble primary and secondary minerals. Data from the equilibrium 
solutions were used to calculate the saturation index for common 
secondary minerals that could form in the waste/water system. The 
saturation index data show that the mineral phases that control the 
equilibrium leachate chemistry will change as leaching progresses. 
Ali of the data generated in this study suggest that the long-term 
geochemistry of a waste/water system will vary with time depend- 
ing upon the magnitude and duration of leaching and the occur- 
rence of equilibrium or nonequilibrium conditions. 


19032 (PB—86-110483/XAB) Reclamation on Utah's 
Emery and Alton coal fields: techniques and plant materials. 
Forest Service research paper. Ferguson, R.B.; Frischknecht, 
N.C. (Forest Service, Ogden, UT (USA). Intermountain Re- 
search Station). Jun 1985. 87p. NTIS, PC A05/MF AO1. 

Alternative methods of site preparation and broadcast seed- 
ing, in conjunction with soil amendments, were evaluated on se- 
verely disturbed soil materials of both coal fields during a 6-year 
study. Potentially useful plant species were planted and studied at 
several locations. 


19033 (SVF—200) Flue gas cleaning: summary of Bat- 
telle reports and others. Linne, M. (Stiftelsen foer Vaerme- 
teknisk Forskning, Stockholm (Sweden)). Aug 1985. 99p. 
(In Swedish). NTIS (US Sales Only), PC AOS/MF AOl. 
File Number DE86751174. 

The status of flue gas cleaning is bimonthly documented by 
Battelle Columbus Laboratories. The objective of the program is to 
provide detailed and coordinated information on control and other 
coal utilization technologies all over the world. This report is a 
summary of the Battelle reports from June 1980 to October 1984. 
Information from other sources is also included. The following 
areas is discussed: Spray drying for SO. removal, development in 
wet scrubbing for SO2 removal, low-NOsub(x) burners, low- 
NOsub(x) burners with limestone injection, simultaneous removal of 
SO2/NOsub(x) from flue gas, NOsub(x) removal from fiue gas 
through selective catalytic reduction or thermal DeNOsub(x). 


19034 Determination of total sulfur by ion chromatogra- 
phy following peroxide oxidation in spent caustic from the 
chemical cleaning of coal. Chriswell, C.D.; Mroch, D.R.; 
Markuszewski, R. (Ames Lab., IA). Analytical Chemistry; 
58: No. 2, 319-321(Feb 1986). Contract W-7405-ENG-82. 
Total sulfur in samples of spent caustic arising from the 
chemical cleaning of coal has been determined by ion chromatogra- 
phy after oxidation of all sulfur species to sulfate. Oxidation with 
hydrogen peroxide first under basic conditions and subsequently 
under strongly acidic conditions was required for quantitative con- 
version of all sulfur species to sulfate. The effects of pH, sample 
size, and time of oxidation have been studied. The subsequent deter- 
mination of sulfate by ion chromatography was straightforward, 
using well-established procedures. The results for total sulfur were 
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reproducible, and the accuracy, based on total sulfur balance, was 
good. Previously low material balances for total sulfur have been 
corrected by this modified procedure to acceptable values. 9 refer- 
ences, 3 tables. 
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REFER ALSO TO CITATION(S) 18987, 18996, 18997, 19032, 19045, 19837, 
20076, 20897, 20905, 20906, 20907, 21079 


19035 (AD-A—160633/4/XAB) Human costs assessment 
- the impacts of flooding & nonstructural solutions. Tug Fork 
Valley, West Virginia & Kentucky. Research report. Allee, 
D.J.; Osgood, B.T.; Antle, L.G.; Simpkins, C.E.; Motz, 
A.B. (Army Inst. for Water Resources, Fort Belvoir, VA 
(USA)). Apr 1980. 433p. (WR-RR—85-R-4). NTIS, PC 
A19/MF AO01. 

This study of the human resource costs of flooding, and the 
capacity of local publics for effective participation by the Institute 
for Water Resources with the assistance of contractors at the re- 
quest of the Huntington District. The objectives of the study were 
to assist the District with the development of long-standing flood- 
ing problems in the Tug Fork River Basin of West Virginia and 
Kentucky. Contents include: Private Human Costs of Flooding; 
Flooding and Coal Mining Productivity; Human Resource Impair- 
ment and Its Public; Housing Analysis; Community Analysis; Ap- 
pendices. 


19036 (DOE/ER/60235—1, pp 73-91) Recent sea levels 
from tide gauges: problems and prognosis. Aubrey, D.G. 
(Woods Hole Oceanographic Institution, MA). Sep 1985. 
NTIS, PC A15/MF A01. File Number DE86000722. 

In Glaciers, ice sheets, and sea level: effect of a CO2-induced 
climatic change. 

Three examples of data sets on sea level rise are presented: 
The USA, Japan, and Scandinavia. In all these areas, enough tide 
gauges are functioning to provide a large enough data set to allow 
analysis. The signal to noise ratio of these data is small. If the re- 
gional anomalies can be defined and eliminated, and theoretical esti- 
mates of isostatic effects with empirical estimates of tectonics be in- 
corporated, the signal-to-noise ratio of eustatic sea levels can be im- 
proved. Estimates of coherent global sea levels can be made, with 
appropriate error estimates. If the error analyses suggest that there 
is no confidence in the results, then a sound statistical basis against 
which to compare future sea levels, over the next 20-30 years, to 
better establish significance of changes in rate of rise will have at 
least been established. These statistics, combined with improved es- 
timates of ocean warming and meltwater input into the oceans, will 
help to define sea-level response to increased concentrations of CO. 
and trace gases in the atmosphere. 24 references, 12 figures, 2 
tables. 


19037 (DOE/LC/10988—1716) Bayesian methods for es- 
timation of environmental quality from synthetic fuel byprod- 
ucts data. Taylor, J.; Inguva, R. (Wyoming Univ., Laramie 
(USA). Dept. of Physics). Feb 1985. Contract AS20- 
83LC10988. 328p. NTIS, PC A15/MF A011; 1; GPO Dep. 
File Number DE85005328. 

When this project was initially defined, there were two final 
objectives to be met in the investigation. First, Western Research 
Institute (WRI) had an interest in finding a reduced set of monitor- 
ing variables in order that the expense of environmental compliance 
might be lessened. Second, a quality function was needed which 
would enable quantitative comparisons of the overall quality of 
water samples and to aid in collecting evidence in favor of a modi- 
fied set of environmental quality classification standards. These 
were narrowly defined goals relating to a specific type of problem. 
The task was to develop the methodology to meet the objectives. 
That has now been accomplished. It has been seen, however, that 
the methods developed in part 2 of this document are of a very 
general nature. They are founded on Bayes theorem and constitute 
a formulation for tackling decision making problems of all kinds. 
Two such possible applications were outlined in an earlier chapter. 
The first dealt with geophysical seismic pattern recognition in the 
search for small hydrocarbon deposits. Also, it was noted that 
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Bayesian decision theory could be of assistance in the area of astro- 
physical image processing. Additionally, a simple quality control 
example was carried through to completion in part 2. The beauty 
of the Bayesian approach is that there is no conceptual difference 
between, say, a simple quality control problem and an arbitrarily 
complicated quality control problem. Armed with Bayes theorem, 
one knows how to proceed at all stages and through to the solu- 
tion. Applying the Bayesian method to a decision or probability 
problem is always the right thing to do. 39 refs., 17 figs. 


19038 (DOE/PC/60270—T3) Acoustic agglomeration of 
power plant fly ash. Final report. Reethof, G. (Pennsylvania 
State Univ., University Park (USA). Center for Air Envi- 
ronment Studies). Dec 1985. Contract AC22-83PC60270. 
182p. NTIS, PC A09/MF AO1; 1; GPO Dep. File Number 
DE86005469. 

Acoustic agglomeration of power plant fly ash at practical 
acoustic intensities and frequencies is technically and economically 
viable. This report describes the modeling of the acoustic agglom- 
eration processes and a computer code which simulates the ortho- 
kinetic mechanism of agglomeration. The model assumption include 
complete fill-up of agglomeration volume in one cycle that all colli- 
sions results in adhesions, that the density of the agglomerates does 
not change as agglomeration proceeds, the acoustic wave is a trav- 
elling wave, only a single dominant acoustic frequency and the aer- 
osol particles are essentially spherical. 62 refs., 50 figs., 15 tabs. 
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19039 (BMFT-FB-T—85-147) Coal resources calculation 
in the hard coal deposits of North Rhine-Westfalia and the 
Saar district. Final report. Buettner, D.; Engel, H.; Juch, D.; 
Roos, W.F.; Steinberg, L.; Thomsen, A.; Wolff, 
undesministerium fuer Forschung und Technologie, Bonn 
Germany, F.R.); Geologisches Landesamt Nordrhein-West- 
a NT (Germany, F.R.)). Dec 1985. 215p. (In 
NTIS (US Sales Only), PC A10/MF AOL. File 
oe DE86751223. 

The aim of our project was a comprehensive assessment of 
the in situ resources of the hard coal deposits of North-Rhine-West- 
falia and the Saar, which was to be differentiated by geological and 
spatial criteria according to general and detailed aspects. Technical 
and economic aspects were left out of consideration. For this pur- 
pose a computer based system - suitable for a small computer - was 
newly developed and applied. It is based on the geometry and tec- 
tonics of the deposits and their subdivision into ‘sectional coal 
beds’, which represent the basic elements of the whole assessment. 
This so-called 'K VB-model’ permits the calculation of coal volumes 
differentiated by spatial parameters, coal thickness and stratigraphy. 
In principle further parameters (e.g. coalification) can be included 
in the model. Systematic geological interpretation, data acquisition 
and calculation by means of the KVB-model are completed in areas 
with altogether 2,100 km?. Thus 116,000 sectional coal beds with a 
total volume of 103 . 10°m* are ready for a differentiated resources 
calculation. Moreover coal properties are documented in a file of 
about 32,000 records and have been partly evaluated. The useful- 
ness of the method has thus been proved. It provides a means for 
efficient transforming of geological information on stratified depos- 
its into data ready for processing. Thus, extensive and reproducible 
information is available for various questions concerning hard coal 
in the area of assessment, e.g. ‘possible utilisation of deep coal re- 
sources’. The system can be extended under qualitative and spatial 
aspects. (orig.). With 97 refs., 7 tabs., 68 figs. 


19040 (NP—6751216) Study on the data and properties 
of deep coal strata and bedrock in the Federal Republic of 
Germany with a view to in-situ coal conversion. Final report. 
Witte, P.; Siebert, J.; Seewald, H. (Studiengesellschaft Koh- 
legewinnung Zweite Generation e.V., Essen (Germany, 
F.R.)). Nov 1984. 6'9p. (In German). NTIS (US Sales 
Only), PC A99/MF AOI. File Number DE86751216. 

The report presents relevant data and properties of coal 
from deep strata for in-situ conversion. The data are derived from 
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the available publications in this field; they have been grouped in 
three main categories, analyzed, and evaluated. The three catego- 
ries are: Distribution, depth and properties of deep coal strata, 
methods of measurement and testing for in-situ determination of the 
properties of deep coal strata and structural characteristics of deep 
coal strata. (orig./MOS). 


19041 (PB—86-111648/XAB) Early Pennsylvanian paleo- 
topography and depositional environments, Rock Island 
County, Illinois. Guidebook. Leary, R.L.; Trask, C.B. (Illi- 
nois State Geological Survey, Champaign (USA)). 1985. 
48p. NTIS, PC A03/MF AO1. 

The Geological Society of America,North-Central Section, 
presented this one-day field trip to Rock Island County, Illinois, 
where the visitor had the opportunity to examine the pre-Pennsyl- 
vanian unconformity, overlying sediments, and an early Pennsylva- 
nian upland compression flora. The guidebook itself is a reprint of 
Leary (1979). Some revisions were made to update the guidebook 
with new exposures, new data, and new references. The geology of 
the field-trip area was discussed by Leary (1981). Phillips and Pep- 
pers (1984) summarized regional paleoenvironmental patterns of 
coal swamps and discussed the effect of climate on coal occurrence 
in Euramerican coal fields. 


19042 (USGS/MAP/C—93-B) Stratigraphic framework 
and coal resources of the Upper Cretaceous Blackhawk For- 
mation in the Convulsion Canyon and Wash Rock Canyon 
areas of the Wasatch Plateau coal field, Salina 30’ x 60’ 
quadrangle, Sevier and Emery Counties, Utah . Sanchez, 
J.D.; Blanchard, L.F.; August, L.L. (Geological Survey, 
Reston, VA (USA)). 1983. 73p. US Geological Survey, Box 
25425, Denver, CO 80225. File Number T186900448. 
The map and accompanying sections describe the stratigra- 
phy and distribution of coal beds in the Wesatch Plateau coal field. 
(ACR) 
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19043 (BMFT-FB-T—85-149) Development and test of a 
new coal-getting device with hydraulic hammering system for 
coal mining in underground face operations. Final report. See- 
bacher, G. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Dec 1985. 48p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86751222. 

The objective was to develop a coal-getting device that 
would be able to work even through greater faults. We took as a 
basis the methodical solution that refers to an activated plough with 
hydraulic hammers. Tests that have been realized in the context of 
mining research approved to be good the way of coal-getting by 
means of hammers. Loading of the material was problematical. This 
problem has been overcome by installation of a separate loading 
conveyor. Data of the device: hydraulic aggregate with a 550 1 
tank; electrical motor 150 kW; three geared pumps 135 bar; 150 1/ 
min for the three hammers; 1 pump 135 bar; 50 1/min for the load- 
ing conveyor; advance of 0,1 m/s; width of winning 400 mm; ex- 
ploitable surface 2,4 m?/min. (orig.). With 2 refs. 


19044 (NP—6900386) Chemical stimulation of coalbed 
methane wells. Final report, 1984-1985 project year. Sadler, 
L.Y. III; Chang, C. (Alabama Univ., University (USA). 
School of Mines and Energy Development). Oct 1985. 
118p. SOMED-Box 6282, Univ. of aiieoe nny 
(Tuscaloosa), AL. 35486. File Number T186900386 

A laboratory study was conducted to investigate the feasibil- 
ity of using chemicals to stimulate coalbed methane wells. A pre- 
liminary engineering analysis of the energy consumption and ther- 
mal effects in the stimulation zone were made. In order to assure an 
acceptably high digestion rate in the coal seam, the seam tempera- 
ture must not drop below that nesessary for reaction - about 150°C. 
Heat loss calculations showed that an average temperature in excess 
of 175°C would be maintained for at least 10 hours after the coal 
seam is preheated with steam to 230°C. Permeability enhancement 
correlated well with increases in porosity and with the measured 
degree of digestion. An equation was derived from experimental 
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date which gave a good representation of the effect of the degree 
of digestion on permeability enhancement. It was concluded that 
chemical stimulation should be seriously considered as an alterna- 
tive to mechanical methods and that more research and a field test 
should be done. 44 refs., 41 figs., 7 tabs. 


19045 (TVA/ONRED/LER-—-84/7-Vol.1) Orphans of the 
valley. Volume I. Muncy, J.A.; Bollinger, R.W. (Tennessee 
Valley Authority, Norris (USA). Office of Natural Re- 
sources). Jul 1984. 27p. NTIS, PC A03/MFAO1. File 
Number DE85901495. 

Volume I of this report provides an overview of abandoned 
coal and noncoal mineral surface mine lands in the Tennessee 
Valley. It calls attention to problems assiciated with abandoned 
mines and points out reclamation accomplishments by State and 
Federal agencies. It discusses the upcoming task of returning these 
sites to productive capabilities and minimizing further damage to 
the environment. Volume II includes 34 color coded (by mine 
type), thematic maps of abandoned surface mine lands in the Ten- 
nessee Valley. The maps are historical in that they depicted condi- 
tions at, or about, the time of enactment of the Surface Mining 
Control and Reclamation Act on August 3, 1977. 
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19046 (CONF-8506256—1) Internal rotary compression 
press for dewatering peat. Lau, ae Bachta, R.P.; Punwani, 
D.V.; Anderson, G.E.; Wen, W.W.; Visness, R.D. (Institute 
of Gas Technology, Chicago, IL (USA); Anderson Metal 
Industries, Inc., Franklin, PA (USA); Department of 
Energy, Washington, DC (USA); Minnesota t. of Natu- 
ral Resources, St. Paul (USA)). 1985. 19p. NTIS, ‘PC A02/ 
MF A0O1; GPO Dep. File Number DE8600727 

From Symposium on peat and peatlands cilisin and de- 
velopment; Province of Quebec, Canada (16 Jun 1985). 

The internal Rotary Compression (IRC) press, based on a 
unique concept for the mechanical dewatering of peat, is being de- 
veloped by Anderson Metal Industries, Inc., and the Institute of 
Gas Technology. The press can simultaneously apply severe me- 
chanical compression and shear forces to the peat. This is accom- 
plished by configuring one roll inside the other. The design permits 
a larger no-slip entry volume for dewatering peat than that obtain- 
able from conventional external roll presses of the same size. A 
bench-scale unit was designed, constructed, and tested at IGT to 
validate the concept. Three peats from Minnesota were tested and 
moisture contents of the resultant dewatered peats were in the 
range of 40 to 50 wt %. This represents a significant improvement 
over conventional presses. The IRC press offers the potential of 
being a compact and field-portable unit that can produce a low 
moisture content peat product. This paper presents the results ob- 
tained in the bench-scale tests conducted during Phase I of the pro- 
gram that is jointly funded by the US Department of Energy and 
the Minnesota Department of Natural Resources. 13 figs., 1 tab. 


19047 (DOE/PC/63032—T10) Bench scale development 
of the TRW process for cleaning coal. Gravimelt process. 
Quarterly technical progress report, November 1985-January 
1986. (TRW Space and Technology Group, Redondo 
Beach, CA (USA)). 18 Feb 1986. Contract AC22- 
83PC63032. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007682. 

Construction, checkout and shakedown of the 20 Ibs per 
hour Gravimelt modular test plant was initiated with completion 
scheduled for March of this year. In addition, a topical report was 
prepared summarizing the results of reagent regeneration verifica- 
tion and intermediate scale-up. The plant consists of four modules, 
each operated sequentially and independently. These are (1) the re- 
action section with a 14 inch diameter by 12 foot heated section 
rotary kiln as the major equipments, (2) the coal filtration module 
which includes a dissolver and wash tanks as well as a one square 
foot Bird rotary drum vacuum filter and associated tankage and 
pumps, (3) the spent caustic liquor and spent sulfuric acid regenera- 
tion module consisting of reaction tanks, feed tanks, a Bird solid 
bowl centrifuge for separation of mineral products and a polishing 
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filter as the main equipment, and (4) the caustic evaporator system 
for conversion of the regenerated caustic liquor to anhydrous caus- 
tic for recycle to the kiln. The objective of operation of the modu- 
lar test plant will be to demonstrate the operability of the major 
unit operations and to obtain equipment performance data sufficient 
for specification of additional pieces of equipment for a potential 
future project to upgrade the plant to a complete continuous unit. 
The more extensive plant will be capable of achieving steady state 
for all major process streams. 10 figs. 


19048 (DOE/PC/72007—T7) Ultra-fine coal character- 
ization. 7th quarterly report, September 1-November 30, 1985. 
Smit, F.J. (AMAX Extractive Research and Development, 
Inc., Golden, CO (USA)). 31 Dec 1985. Contract AC22- 
84PC72007. 28p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE86007758. 


This report covers the seventh quarter of activity character- 
izing the mineral-matter liberation and the beneficiation of ultra-fine 
coal. Bulk properties of three eastern coals - Pittsburgh, Pocahantas 
No. 3, and Upper Freeport are reported. The initial experimental 
results to be used for development of a model of the froth-flotation 
of ultra-fine coal are described. 8 refs., 14 tabs. 


19049 (DOE/PC/80514—02) Chemistry and reactivity of 
micronized coals. Technical progress report No. 2. Lloyd, 
W.G.; Riley, J.T.; Kuehn, K.W. (Western Kentucky Univ., 
Bowling Green (USA)). 15 Feb 1986. Contract FG22- 
85PC80514. 67p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE86007543. 


This project examines the effect of reducing the mean size of 
coal particles to 1 to 10 microns, upon the physical and chemical 
behavior and reactivity of the coal. This second reporting period 
has been substantially involved with obtaining, installing and testing 
two pieces of equipment of major importance to this study. The 
Union Process Model S-1 stirred-ball slurry attritor mill was re- 
ceived in early February, has been installed and calibrated, and is 
fully operational. The Spectrex Model SPC-410 particle size analyz- 
er has also been received in early February, has been calibrated, 
and is also fully operational. Two additional coals have been sam- 
pled, both as channel samples taken from active mines. This com- 
pletes a suite of four adjacent major seams, KY No. 9, No. 10, No. 
11 and No. 12. These coals have been reduced and characterized. A 
survey of the Hardgrove index values for a number of mid-conti- 
nent coals in the PSU/DOE database has been made. Our prelimi- 
nary sieve classification and milling experiments do not indicate this 
test to be a useful predictor of ease of mechanical reduction of mid- 
rank coals. Preliminary results on milling energy requirements, hy- 
droliquefaction, physical beneficiation and storage stability studies 
are presented. One sample of dried micronized coal began smoking 
within minutes of its exposure to air. Work is continuing in all of 
these areas. The proximate and ultimate analyses of sieve fractions 
of an IL No. 6 coal show interesting disparities among the frac- 
tions: the -100/+200 mesh (75 to 150 micron range) fraction is 
lower in ash, and higher in ash-free carbon content, than either 
larger or smaller fractions from the same pulverized coal. These an- 
alytical data are validated by the excellent match between the 
weighted sums of fractional analysis and the direct analysis of the 
unseparated coal. We plan to pursue this with progressively re- 
duced coals. 6 refs., 7 figs., 16 tabs. 


19050 (DOE/PC/80524—T3) Pipe and bend erosion by 
pneumatic transport of solids at high temperatures. Quarterly 
report, September-November 1985. Klinzing, G.E. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). 1986. Contract FG22-85PC80524. 6p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86007675. 
The project objective is to study the erosion rates and 
energy losses in pipes and through bends at temperatures up to 
1500°F. Both metal- and ceramic-lined units wiil be tested up to a 
moderate solids loadings with dolomite, fly ash, and sand as the 
transported solid. In the first quarter the paper work has been com- 
pleted (contracts and security clearance), which has permitted to 
begin a more detailed planning of the experimental work. Restric- 
tions in time have forced us to select carefully the levels of the 
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variables to be studied: temperature, solid concentration, gas veloci- 
ty and refractory samples. 3 refs., 2 figs. 


19051 (DOE/PC/80525—T2) Three-dimensional struc- 
ture of flow in coal-cleaning cyclones. Technical progress 
report No. 2, December 1, 1985-February 28, 1986. Hwang, 
C.C.; Chiu, C.L. (Pittsburgh Univ., PA (USA). School of 
Engineering). 10 Mar 1986. Contract FG22-85PC80525. 6p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007676. 

The objectives of this research are: (1) to determine the ve- 
locity distributions in a model cyclone using laser Doppler velocim- 
eter; (2) to analyze and model mathematically the motion of fluid 
and solid particles in cyclones; and (3) to construct the performance 
characteristics of cyclones through the computed results on the 
motion of fluid and solid particles. During the second report 
period, major tasks included: (1) setting up of the laser Doppler 
velocimeter for measurements using a model cyclone, (2) setting up 
of the support frame and traverse device for the cyclone, (3) ex- 
ploring and initiating the development of a technique based on the 
entropy concept for modeling and simulating the velocity distribu- 
tion, shear stress distribution and transport of solid-liquid mixture. 1 
fig. 


19052 (DOE/PC/80753—T1) Development of the CNG 
shattering process for coal beneficiation to produce compli- 
ance fueis. Quarterly report No. 1, October-December 1985. 
Sresty, G.C.; Brabets, R.I. (IIT Research Inst., Chicago, IL 
(USA)). 1986. Contract AC22-85PC80753. 17p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86007298. 

The explosive shattering process takes advantage of the dis- 
similar nature of the hydrocarbon and mineral constituents of coal 
to cause selective comminution. A coal/water slurry is heated rap- 
idly to supercritical conditions to cause impregnation of the hydro- 
carbon particles with supercritical water. The slurry is then al- 
lowed to expand adiabatically and instantaneously through a spe- 
cially designed orifice. The release of the pressure results in evapo- 
ration of the supercritical water present inside the pores of the hy- 


drocarbon particles, shattering them to micron-sized particles. This ° 


report describes the progress made on each of the tasks of the cur- 
rent program in the first quarter. Most of the activities during this 
period were focused on refurbishing the shattering equipment. A 
major portion of the refurbishment activities has been completed, 
and the system is assembled for operation with water. Operating 
procedures have been developed, and we expect to operate the 
system under critical conditions using water during January 1986. 
Shattering experiments with coal will commence in February 1986 
following the delivery of custom-ground coal. Overall, the program 
has made good progress during the first quarter. 2 figs. 


19053 (SAND—85-1462C) Relationship between chemis- 
try and rheology in coal-water slurries. Chapman, R.N.; 
Lynch, A.W. (Sandia National Labs., Albuquerque, NM 
(USA). 1986. Contract AC04-76DP00789. 23p. (CONF- 

860447—1). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86006495. 

From American Institute of Chemical Engineers spring na- 
tional meeting; New Orleans, LA, USA (6 Apr 1986). 

Rheology is a critical performance specification for coal- 
water slurries. The primary role of additives is to modify rheology 
and to optimize performance. The effect of an additive is dependent 
on the chemical interactions between the additive, the surface of 
the coal, and the slurry liquor. Using a novel Helical Screw Rhe- 
ometer developed at Sandia, which functions as a small-scale flow 
loop, we measure rheology in situ and withdraw slurry samples as 
functions of time. We use fresh coals that have been stored under 
inert atmosphere after being mined. Since unweathered coals are 
fairly reactive, the coal surface and slurry liquor change with time. 
Through extensive analyses of the coal surface and slurry liquor, 
we determine what chemical changes have taken place, and for two 
coals (bituminous and sub-bituminous) and several additives (non- 
ionic and anionic), we determined the nature of these chemical 
changes and how they affect rheology. 6 refs., 10 figs., 5 tabs. 
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19054 (VTT-TUTK—362) Artificial water removal from 
peat, Part 1. Water binding properties of peat. cores K,; 
Aho, M. (Valtion Teknillinen Tutkimuskeskus, eS (Fin- 
land)). Aug 1985. 78p. (In Finnish). NTIS (US S Only), 
PC A05/MF AO1. File Number DE86751176. 

Water can be bound in peat in many different ways since 
peat contains large pores, capillars, colloids, plant cells and inor- 
ganic material. There are several theories in literature concerning 
different binding forms of water in peat. The number of the forms 
varies from 3 to 5 in the publications. The relative amounts of dif- 
ferent forms of water in peat can be analysed by manual methods 
such as adsorptiometry, adsorptio-calorimetry, tensiometry, by ra- 
dioactive trace materials or by structure analysis. The research 
work in VTT Domestic Fuel Laboratory concentrates into particle 
size distribution analysis and surface charge measurement of peat 
particles. The latter is important because small peat particles have 
negative surface charges. Repelling restricts flocculation and makes 
water removal more difficult. Two kinds of apparatures were used 
in particle size distribution analysis: a wet sieving machine for large 
particles and a Coulter Counter analyzer for smaller particles (>1 
p). A new apparatus was constructed for measurements of the elec- 
trokinetic potential, because the commercials model was not suita- 
ble for peat analysis. The development methods gave basic knowl- 
edge for the larger-scale water removal experiments carried out in 
our laboratory. The research work continues in the near future. 


0140 Combustion 


REFER ALSO TO CITATION(S) 19017, 19027, 20704 


19055 (DOE/PC/80261—1Q) Slagging retrofit pulsed 
coal combustor. Quarterly progress report, October-December 
1985. (SEE CODE- 0694000 Avco-Everett Research Lab., 
Inc., Everett, MA (USA)). Feb 1986. Contract AC22- 
85PC80261. 28p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86007595. 

Design and fabrication of an experimental facility for cold 
flow studies in a pulsed combustor have been completed. The 
major units in the facility include a transparent combustor cold 
flow device, a solids injection system, an air injection system, and 
an expansion tank. Figure 1 is a schematic of the experimental set 
up. The experimental approach at this stage is aimed at resolving 
the basic technical issues and not at building an apparatus which is 
a functional pulsed combustor. The plexiglass combustor device 
contains elements to disperse injected solids (spherical target), swirl 
the inlet air (a plate with angled orifices), and control the flow rate 
(variable exhaust orifices). The solids and air injection systems are 
presently set up to permit single pulse inputs to the combustor. The 
main feature of these systems are fast acting ball valves that allow 
precisely controlled amounts of solids and air to pass through them 
to the combustor model. The speed of valve actuation, and hence 
the quantities of substances passed, is adjustable. In the cold flow 
experiments, the expansion tank serves as a chamber where the 
solids can be collected. This tank will also serve as a cooling tank 
during the ignition experiments. Diagnostics to be used on the com- 
bustor include high speed photography, fast acting sampling units, 
optical probes, pressure transducers and temperature probes. 


015 Marketing And Economics 
REFER ALSO TO CITATION(S) 19421 


19056 Residential energy use in the OECD. Schipper, L.; 
Ketoff, A.N. (Lawrence Berkeley Lab., CA). Energy Jour- 
nal; 6: No. 4, 65-85(Oct 1985). Contract AC03-76SF00098. 

The evolution of residential energy use in OECD countries 
over the 1970-1982 period is described. European countries are em- 
phasized but findings for the United States, Canada, and Japan are 
included also. The changes in energy consumption are quantified 
(particularly those that occurred in response to the great price 
shocks of 1973-1974 and 1979-1981), the permanency of these 
changes through 1982 are assessed, and trends through 1983 are 
forecast on the basis of preliminary data. This analysis summarizes 
the results of a continuing project to identify, analyze, and monitor 
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residential energy use in nearly a dozen OECD countries (Canada, 
Denmark, France, West Germany, Italy, Japan, Norway, Sweden, 
the United Kingdom, and the United States). Output of the study 
includes a data base covering energy use from 1960 through 1978, 
an update through 1984, and analyses of individual nations as well 
as an econometric analysis of energy consumption data. The evolu- 
tion of oil use and energy use in commercial buildings are also re- 
viewed. 26 references, 2 figures, 6 tables. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 18987, 18996, 20040 


19057 (CONF-860425—9) Comparative toxicity of crude 
and refined coal liquids and analogous petroleum products. II. 
Chemical characterization. Griest, W.H.; Ho, C.; Guerin, 
M.R.; Witschi, H.P.; Smith, L.H. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86004800. 

From 191. American Chemical Society national meeting; 
New York, NY, ee (13 Apr 1986). 

In Part I of this paper, the dermal tumorigenicity of crude 
and hydrogenated H-Coal Blends, a home heating oil and a re- 
formed naphtha refined from the hydrotreated H-Coal Blend, and 
two analogous petroleum products is reported. This paper com- 
pares the tumorigenicity assay results with the chemistry of the 
samples. The experimental results show that the decrease in tumori- 
genicity of the crude H-Coal Blend by catalytic hydrogenation is 
associated with the reduction of tumorigens. Comparison of the 
composition and residual tumorigenicity in refined products derived 
from the H-Coal Blend and from petroleum suggests that the tu- 
morigenicity associated with PAH is modified by the presence of 
tumor promoting agents, by matrix composition differences, or 
both. 7 refs., 2 figs., 2 tabs. 


19058 (PB—86-108354/XAB) Ground-penetrating radar 
for strata control. Report of Investigations/1985. Church, 


R.H.; Webb, W.E.; Boyle, J.R. (Bureau of Mines, Tuscaloo- 
sa, AL (USA). Tuscaloosa Research Center). 1985. 23p. 
(BM-RI—8954). NTIS, PC A02/MF AO1. 

As part of the Bureau of Mines health and safety research 
program in strata control, a ground-penetrating radar (GPR) 
system capable of penetrating approximately 10 ft into the mine 
roof was devised to identify anomalistic conditions. The GPR 
system consists of a transmitter utilizing a dipole antenna, and a re- 
ceiver, consisting of a dipole antenna fed into a sampler with a time 
base housed in a storage oscilloscope. A computer was utilized for 
data acquisition and data processing. Data analysis by computer en- 
hancement revealed recognizable return radar signatures from the 
middle-man rock and main roof of the test site. Early recognition of 
such features could lead to immediate corrective actions and result 
in the saving of lives. 


Evaluation of the genotoxicity of process stream 
extracts from a coal gasification system. Shimizu, R.W.; 
Benson, J.M.; Li, A.P.; Henderson, R.F.; Brooks, A.L. (In- 
halation Toxicology Research Institute, Albuquerq ue, NM). 
Environmental Mutagenesis; 6: 825-834(1984). Contract 
AC04-76EV01013. 

Extracts of three complex organic environmental mixtures, 
two from an experimental coal gasifier (a raw gas and a clean gas 
sample) and one from a coke oven main, were examined for geno- 
toxicity. Three short-term genotoxicity assay systems were used: 
Ames Salmonella typhimurium reverse mutation assay, Chinese 
hamster ovary cell/hypoxanthine-guanine phosphoribosyl transfer- 
ase (CHO/HGPRT) gene locus mutation assay, and the Chinese 
hamster lung primary culture/sister chromatid exchange (CHL/ 
SCE) assay. Aroclor-1254-induced rat liver homogenate fraction (S- 
9) was required to observe genotoxicity in both gene locus muta- 
tion assays. The relative survival of CHO cells exposed to extracts 
was highest in cells exposed to clean gas samples, with the raw gas 
sample being the most cytotoxic either with or without the addition 
of S-9. All three complex mixtures induced sister chromatid ex- 
changes in primary lung cell cultures without the addition of S-9. 
The relative genotoxicity ranking of the samples varied between 
the mammalian and prokaryotic assay systems. Coke oven main ex- 
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tract produced fewer revertants in bacteria than the raw gas 
sample. However, the coke oven main extract was more genotoxic 
in the two eukaryotic systems (CHL/SCE and CHO/HGPRT) 
than was the raw gas sample. The results of all three assays indicate 
that the cleanup process used in the experimental gasifier was effec- 
tive in decreasing the genotoxic materials in the process stream. 
These data also reemphasize the necessity of evaluating genotoxi- 
city of complex mixtures in a variety of short-term systems. 24 ref- 
erences, 3 figures, 2 tables. 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 20091 
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19060 (BMI/ONWI—590) Hydrocarbon resources of the 
Palo Duro Basin, Texas Panhandle. Rose, P.R. (Telegraph 
Exploration, Inc., TX (USA)). Mar 1986. Contract AC02- 
83CH10140. 114p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86007994. 

In the Palo Duro Basin, Pennsylvanian and Permian organic 
shales are present in sufficient richness and volume to generate 
large amounts of oil and some natural gas. However, the relatively 
low geothermal gradient and shallow burial depth have combined 
so that hydrocarbons have probably not been generated in most of 
the basin. Most fields produce from Pennsylvanian and Permian 
shelf carbonates and sandstone reservoirs developed in fault-related 
anticlinal structures adjacent to areas where source rocks have been 
down-warped to depths in excess of 8000 ft (2438 m) and heated to 
temperatures in the 160 to 200°F (71 to 93°C) range. Structurally 
controlled migration pathways from these “hot spots” converge re- 
markably on existing productive fields. Petroleum production is 
concentrated around the northern and southern margins of the Palo 
Duro Basin, leaving the central basin virtually nonproductive. The 
potential for future oil and gas discoveries is quite modest. At the 
95% confidence level, at least 51 million barrels of oil (anti MBO) 
and 60 billion cubic feet (BCF) of gas are forecast; at the 50% con- 
fidence level, at least 81 anti MBO and 136 BCF of gas are predict- 
ed; and there is a 5% chance that at least 324 anti MBO and 521 
BCF of gas are present. For its size, the Palo Duro Basin, and par- 
ticularly the central part of the basin, appears to be an extremely 
“lean” petroleum basin. The production potential of two areas that 
contain potentially acceptable sites for nuclear waste disposal facili- 
ties is extremely low. 
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19061 (DOE/ER/13013—3) Investigations of the thermal 
evolution of sedimentary basins using *°Ar/*°Ar thermoch- 
ronology: applications to petroleum exploration. Progress 
report, April 1, 1985-March 31, 1986. Harrison, T.M. (State 
Univ. of New York, Albany (USA). Dept. of Geological 
Sciences). Jan 1986. Contract AC02-82ER13013. 7p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86007970. 

As we approach half way through our current reporting 
period, we find our program of assessing the utility of microcline 
thermochronology (MTC) in elucidating sedimentary basin thermal 
histories progressing satisfactorily on the two proposed fronts - de- 
velopment of microanalysis and assessment of the application of 
MTC to the thermally complex Anadarko Basin. Several hardware 
setbacks prevented us from initial testing of the microanalytical 
system until mid-1985, and software development continued to 
years but by January 1986 the mass spectrometer and extraction 
system were mated and testing begun. A suite of samples have been 
collected from the Anadarko project and mineral separations com- 
pleted. Sample analysis will begin following irradiation protocol. 
We anticipate achieving our contracted goals by the end of our re- 
porting period. 1 fig., 1 tab. 
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19062 (USGS/MAP/MF—1480) Structure and petroleum 
potential of the Yakutat segment of the northern Gulf of 
Alaska continental margin. Bruns, T.R. (Geological Survey, 
Reston, VA (USA)). 1983. 101p. US Geological Survey, 
Box 25425, Denver, CO 80225. File Number T186900449. 

This report discusses the structure, geologic history, and pe- 
troleum potential of the Yakutat segment, the part of the continen- 
tal margin between Cross Sound and Icy Bay, northern Gulf of 
Alaska. As part of a program of geological and geophysical investi- 
gations of the continental margin in the northern Gulf of Alaska, 
the US Geological Survey collected multichannel seismic reflection 
data along about 2000 km of tracklines in the study area during 
1975, 1977, and 1978. In addition, dredge samples from the conti- 
nental slope were acquired during the 1977, 1978, and 1979 field 
seasons. The first part of this paper presents an interpretation of the 
seismic reflection and refraction data, including structure contour 
maps, isopach maps, and interpreted seismic sections; the second 
part is a discussion of the implications for petroleum potential. The 
primary area of interest is the continental shelf and slope, but some 
data from strata at the base of the slope are also included. 


19063 Determination of interstitial chloride in shales and 
consolidated rocks by a precision leaching technique. Man- 
heim, F.T.; Lane, C.M.; Peck, E.E. (U.S. Geological 
Survey). SPEJ, Society of Petroleum Engineers Journal; 25: 
No. 5, 704-710(Oct 1985). 

We have devised a technique for determining chloride in in- 
terstitial water of consolidated rocks. Samples of rocks ranging 
from 5 to 10 g are crushed and sieved under controlled conditions 
and then ground with distilled water to submicron size in a closed 
mechanical mill. After ultracentrifugation, chloride content is deter- 
mined by coulometric titration. The chloride concentrations and 
total pore-water concentrations, obtained earlier from the same 
samples by low-temperature vacuum desiccation, are used to arrive 
at the “original” pore-water chloride concentrations by a simple it- 
eration procedure. Interstitial chlorinity results obtained from Cre- 
taceous and Jurassic strata in the Gulf of Mexico coastal areas 
ranged from 20 to 100 g/kg Cl with reproducibility approaching + 
or - 1%. We have also applied the technique to igneous and meta- 
morphic bedrocks as well as ocean basalts containing 1% water or 
less. Chloride values ranging from 6.7 to 20 g/kg with a reproduc- 
ibility of about 5% were obtained. 


19064 Impreved estimation algorithms for automated 
type-curve analysis of well test data. Barua, J.; Horne, R.N. 
(Stanford Univ.). pp 14 of Proceedings of the 60th SPE 
annual technical conference. Dallas, TX; Society of Petrole- 
um Engineers (1985). (CONF-8509117—). Contract AC03- 
81SF11564. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

The analysis of well test data by automated type-curve 
match using computers is a subject of great current interest. Al- 
though the automated type-curve matching technique is often an 
improvement over conventional methods there are certain practical 
problems that occur in its application. Except in the case of a ho- 
mogeneous reservoir, most reservoir models require the estimation 
of several parameters. Unless the initial guess is very good, the esti- 
mation procedure for many parameters often fails to converge. This 
limitation could be handled by predetermining some of the param- 
eters and holding them fixed in order to reduce the dimensions of 
the search space. However, the need for predetermination of some 
of the parameters often forces the use of straight line methods, and 
therefore diminishes one of the principal advantages of the automat- 
ed method. In addition, a great deal of effort in the form of trial 
and error and user interaction maybe required to get an acceptable 
match. Even in cases which have only a few parameters, contours 
of the objective function show that some parameters are inherently 
ill-defined. 
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19065 (CONF-860402—1) Effectiveness of screening tests 
as predictive models for steamflood additives. Strycker, A.R.; 
Sarathi, P.; Madden, M.P. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). 1986. 19p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE860068 18. 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The control of fluid mobility has become increasingly impor- 
tant to steamflood applications for oil recovery. Most of the en- 
hanced oil recovery (EOR) projects in the United States use steam- 
flooding techniques. The efficiency of these projects is often re- 
duced because effects such as gravity override result in poor volu- 
metric sweep through the reservoir. Additives can improve the effi- 
ciency of steamflooding, but screening tests must be performed for 
selection of the most effective additive for individual applications. 
As potential additives, nine commercially available sulfonate surfac- 
tants were tested with the high temperature-pressure foamability 
(HTPF) test procedure, and eight of these were tested with the mo- 
bility control (MC) procedure. These surfactants were evaluated at 
121° and 218°C (250° and 425°F) in deionized water and in 1% 
added sodium chloride. A correlation trend was found between 
foam stability measured by the HTPF test and mobility reduction 
measured by the MC test. This trend was evident for more than 
one type of sulfonate at both temperatures and brine concentra- 
tions. An increase in temperature corresponded to a decrease in 
foam stability and mobility reduction. The dependence of foam sta- 
bility on the presence of added sodium chloride varied from surfac- 
tant to surfactant. 19 refs., 7 figs., 6 tabs. 


19066 (DOE/MC/21207—T1) New concepts for improv- 
ing oil recovery in CO. flooding. Annual report, September 9, 
1984-September 30, 1985. Whitman, D.L. (Wyoming Univ., 
Laramie (USA). Enhanced Oil Recovery Inst.). Oct 1985. 
Contract AC21-84MC21207. 33p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86003755. 

In an attempt to increase the sweep efficiency of the CO: 
process, this work is focusing on two independent approaches. The 
first is to evaluate the effect of injecting CO2 down a deviated (hor- 
izontal) borehole in a line-drive source mode as compared to the 
more conventional vertical well or point source mode. The amount 
of increased oil production from this approach may or may not 
warrant the additional expense for drilling this type of well. This 
work is being done in the laboratory with a 2-dimensional physical 
simulator. The construction of this device and the completed ex- 
periments are discussed in this report. The second path that is being 
pursued is an attempt to determine the potential success of dissolv- 
ing a monomer such as ethylene in supercritical CO. and then poly- 
merizing the monomer/CO: mixture. Other investigators (Heller et 
al.) have found in previous work that the solubility of polymers in 
CO, is low and thus does not greatly increase the viscosity of the 
CO:. This work hopes to determine whether the process of dissolv- 
ing monomer and then polymerizing will be more successful. This 
work is also being done in a laboratory setting. The current status 
of the experimental apparatus and a discussion of the literature 
survey are presented in this report. 12 figs., 3 tabs. 


19067 (EUR—10174-EN) History and technology of the 
reinjection of low enthalpy oilfield brines in sandstone reser- 
voirs in the Los Angeles basin. Its application to the reinjec- 
tion of low enthalpy geothermal brines into clastic reservoirs. 
Final report. Ten Dam, A. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1985. 129p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

The objectives of this report are (a) to summarize the history 
and technology of the reinjection of oilfield brines into depleted 
sandstone reservoirs of the Los Angeles basin, (b) to identify the 
similarities and differences between oilfield and low enthalpy geo- 
thermal brine reinjections, (c) to list the potential reinjection prob- 
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lems and (d) in the light of previous oilfield and low enthalpy geo- 
thermal brine injection experience suggest solutions to most of the 
problems encountered in drilling and operating these injection 
wells. (orig./HW). 


19068 Filtration model for the flow of dilute, stable emul- 
sions in porous media. I. Theory. Soo, H.; Radke, C.J. (Univ. 
of California, Berkeley). Chemical Engineering Science; 41: 
No. 2, 263-272(1986). Contract W-7405-ENG-48. 

Flow of dilute, stable emulsions in porous media is important 
in several oil recovery processes. Because underground media have 
relatively low permeabilities, the emulsion drop sizes may overlap 
the pore sizes. Hence, strong interaction occurs between the emul- 
sion droplets and pore constrictions, and local flow redistribution 
occurs within tne porous medium. To predict quantitatively how 
emulsions are transported in underground media, a theoretical 
model is required which correctly accounts for the interactions be- 
tween the flowing droplets and the pore walls. In Part I of this 
work, the authors present a simplified filtration model describing 
the flow of stable, dilute emulsions in unconsolidated porous media. 
In the model, emulsion drops are captured in pores by straining and 
interception and, thus, reduce the overall permeability. Transient 
flow behavior is characterized by three parameters: a filter coeffi- 
cient, a flow-redistribution parameter and a flow-restriction parame- 
ter. The filter coefficient controls the sharpness of the emulsion 
front, the flow-redistribution parameter dictates the steady-state re- 
tention, as well as the flow redistribution phenomenon, and the 
flow-restriction parameter describes the effectiveness of retained 
drops in reducing permeability. Critical comparison is made be- 
tween the new filtration theory and the current continuum-viscous 
and retardation models for emulsion flow in porous media. Only 
the filtration picture is able to explain all the experimental observa- 
tions. 28 references, 7 figures. 


19069 Filtration model for the flow of dilute, stable emul- 
sions in porous media. II. Parameter evaluation and estima- 
tion. Soo, H.; Williams, M.C.; Radke, C.J. (Univ. of Califor- 
nia, Berkeley). Chemical Engineering Science; 41: No. 2, 273- 
281(1986). Contract W-7405-ENG-48. 

Part I of this work outlined a new theory, based on deep-bed 
filtration concepts, to describe the flow of dilute, stable emulsions 
in underground porous media. Here, in Part II, the authors quanti- 
tatively test the proposed theory against experimental data and they 
indicate how the filtration model parameters can be estimated from 
first principles. Comparison is made between the theory and data 
on transient permeability and effluent concentration for dilute, oil- 
in-water emulsions of mean drop-size diameters ranging from 1 to 
10 pm. and volume concentrations of 0.5-2.5% flowing in quartz 
sandpacks of 0.57-2.0 ym? permeability. The pH of the continuous 
aqueous phase is kept constant at 10. Filtration theory successfully 
represents the data, permitting unambiguous evaluation of the theo- 
retical parameters. Procedures are described for a priori calculation 
of the filtration parameters from knowledge of the drop size and 
the pore-size and grain-size distributions of the porous medium. 
Good agreement is achieved between the experimentally deter- 
mined parameters and their estimated values. Thus, the proposed 
filtration model provides a reliable tool for predicting emulsion 
flow behavior in porous media. 17 references, 6 figures, 1 table. 


19070 Flow visualization for CO2/crude-oil displace- 
ments, Campbell, B.T.; Orr, F.M. (New Mexico Petroleum 
Recovery Research Center). SPEJ, Society of Petroleum En- 
gineers Journal; 25: No. 5, 665-678(Oct 1985). 

Results of visual observations of high-pressure CO2 floods 
are reported. The displacements were performed in two-dimension- 
al (2D) pore networks etched in glass plates. Results of secondary 
and tertiary first-contact miscible displacements and secondary and 
tertiary multiple-contact miscible displacements are compared. 


19071 Direct thickeners for mobility control of CO, 
floods. Heller, J.P.; Card, R.; Dandge, D.K.; Donaruma, 
L.G. (New Mexico Petroleum Recovery Research Center). 
SPEJ, Society of Petroleam Engineers Journal; 25: No. 5, 679- 
686(Oct 1985). 

This paper describes efforts in an experimental search for 
polymers that are sufficiently soluble in dense CO. that they could 


serve as mobility control agents. The operation of the apparatus de- 
signed and built for the measurement of solubility in condensed 
gases is described. A modified version of this apparatus has been 
used to measure viscosity by timing the fall of a cylinder in a tube. 
More than a dczen polymers have been found that are soluble at 
least in the parts-per-thousand (ppt) range in liquid and in dense su- 
percritical CO2. As pressures and temperatures are varied, the solu- 
bilities of these polymers generally are found to increase with in- 
creasing CO2 density. Certain generalizations have been made con- 
cerning the influence of various polymer properties on their solubil- 
ity in dense CO2. These properties include structure, stereoche- 
mistry, and molecular weight. Although the viscosity enhancements 
of the solutions measured thus far are insufficient for purposes of 
mobility control, they provide clues that point toward those fea- 
tures of polymer molecules that yield greater thickening properties. 
Also discussed are considerations involved in the application of 
direct thickeners in the mobility control of CO2 floods and the ad- 
vantages in the use of such CO2-soluble polymers in place of meth- 
ods that involve the injection of water. 


19072 Microemulsion phase behavior: a thermodynamic 
modeling of the phase partitioning of amphiphilic species. 
Prouvost, F.T.; Pope, G.A.; Rouse, B. (Univ. of Texas). 
SPEJ, Society of Petroleum Engineers Journal; 25: No. 5, 693- 
703(Oct 1985). 

A thermodynamic model is presented for modeling the parti- 
tioning of amphiphilic species between the different phases of sys- 
tems typically used for chemical flooding. The model, an extension 
of the pseudophase model by Biais et al. that can analyze only a 
four-component system, can work with five-component systems, in- 
cluding two partitioning amphiphilic species (e.g., two alcohols or 
one alcohol and a partitioning cosurfactant species). The self-asso- 
ciation of alcohol in the organic phases, which results in a variable 
alcohol partition coefficient, is considered. Experiments to deter- 
mine thermodynamic constants (which are entered into the model) 
are described for fourcomponent systems, including one alcohol. 
The salinity dependence of these parameters is also studied. Brine/ 
decane/isobutanol/TRS 10-410 as well as brine/nonane/ isopro- 
panol/TRS 10-80 systems are considered. Some computations of 
pseudophase compositions for the five-component model and for 
various overall compositions are included. This partitioning model 
has been included in the chemical-flooding simulator developed at 
the U. of Texas; the results of this model have been presented in 
another paper. The model used for the binodal surface that is re- 
quired to calculate phase compositions from pseudophase composi- 
tions is presented in this paper, as well as comparisons with experi- 
mental data for both four- and five-component systems. Reservoir 
simulation results are presented. 


19073 The origin of reversible hydroxide uptake on reser- 
voir rock. Bunge, A.L.; Radke, C.J. (Colorado School of 
Mines). SPEJ, Society of Petroleum Engineers Journal; 25: 
No. 5, 711-718(Oct 1985). 

When reservoir solids reversibly consume hydroxide, the 
impact on alkaline-waterflood performance can be significant. Only 
recently has this reaction been recognized as a principal factor in- 
fluencing oil recovery rates and chemical-pulse depletion. This 
paper considers the origin of the reversible hydroxide uptake to be 
ion exchange of sodium for hydrogen ions. Using a simple, mass- 
action equilibrium model, we describe the alkali exchange isotherm. 
Because hydronium and hydroxide concentrations in water are 
never zero, hydroxide uptake must be reported relative to a refer- 
ence pH and salinity. With the recognition of a reference state and 
with the mass-action model, we predict qualitatively the effects of 
pH, salt concentration, and temperature on the measured hydroxide 
uptake isotherms for the Wilmington, Ranger-zone sand. Mineral 
sites that exchange ions of sodium for hydrogen may also exchange 
calcium for hydrogen or for sodium. Using simple mass-action equi- 
libria again, we demonstrate that reversible hydroxide uptake de- 
pends on hardness concentration and that calcium/sodium exchange 
is pH dependent. 
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19074 Flow-induced vibrations of a circular cylinder due 
to turbulent internal flows. Chung, H. (Components Tech. 
Div., Argonne National Lab., Argonne, IL). pp 398-402 of 
Fourth international offshore mechanics and arctic engineer- 
ing symposium. Volume 1. New York, NY; American Soci- 
ety of Mechanical Engineers (1985). (CONF-850218—). 

From ASME wind energy symposium; Dallas, TX, USA (17 
Feb 1985). 

Flow-induced vibration characteristics are experimentally in- 
vestigated for a circular cylinder subjected to a turbulent internal 
flow. Analytical studies and modal analysis testing were also per- 
formed to investigate the free vibration characteristics of the cylin- 
der in air and in fluid. The obtained free vibration characteristics 
were used to aid interpretation of the flow-induced vibration test 
results. Test results show that the cylinder was excited by the tur- 
bulent axial flow and experienced a narrow-band random vibration 
consisting of many localized shell-modes. The RMS vibration am- 
plitude was small. However, it monotonically increased with the 
flow rate. 


19075 Heavy oil and the potential of thermal recovery in 
the United States. Stosur, G..(U.S. Dept. of Energy). pp 
2227-2236 of Third international conference on heavy crude 
and tar sands. New York, NY; UNITAR/UNDP Informa- 
tion Center for Heavy Crude and Tar Sands (1985). 
(CONF-850710—). 

From 3. international conference on heavy crude and tar 
sands; Long Beach, CA, USA (22 Jul 1985). 

Even though thermal oi recovery methods already contrib- 
ute about 80% of oil production from all known EOR methods, oil 
production by thermal recovery is expected to continue to increase 
for at least 10 years and to provide the highest contribution to oil 
recovery of all other EOR methods for at least 20 years into the 
future. Under a somewhat more optimistic scenario, oil production 
from thermal recovery would grow for about 20 years and would 
continue to produce more oil than any other EOR method for 
more than 30 years into the future. Thermal oil recovery potential 
in terms of production rates and ultimate recovery for various tech- 
nical and economic scenarios are presented in graphical form for 
the next 30 years. 


19076 Implications of thermal wear phenomena for PDC 
bit design and operation. Glowka, D.A. (Sandia National 
Laboratories). pp 16 of Proceedings of the 60th SPE annual 
technical conference. Dallas, TX; Society of Petroleum En- 
gineers (1985). (CONF-8509117—). 

From Annual technical conference and exposition of the So- 


ciety of Petroleum Engineers; Las Ve; NV, USA (22 1985 

" Previous ree suggested that thermal es A es 
greatly accelerate the wear of polycrystalline diamond compact 
(PDC) drag cutters under certain conditions. In this paper, the im- 
plications of that finding for PDC bit design and operation are ex- 
amined. An abrasive wear model for cutters is developed and ap- 
plied to rotary drilling applications to demonstrate the significance 
of thermally-accelerated wear on bit life. Under conditions where 
thermal effects are not important, it is concluded that in order to 
maximize bit life, greater bit weights and lower rotary speeds are 
preferable over shallow cuts and high speeds. It is found that even 
under normal abrasive wear conditions, a PDC cutter develops a 
significant wearflat before one-half its useful life is expended, sug- 
gesting that PDC bits should be designed to operate effectively in 
the worn condition. A cutter placement criterion is presented for 
designing bits for equal cutter wear. 


19077 The effect of liquid saturation on the non- 
flow coefficient in porous media, Evans, R.D.; Hudson, G.S.; 
Greenlee, J.E. (Univ. of Oklahoma). pp 8 of ag ay of 
the 60th SPE annual technical conference. Dallas, TX; Soci- 
ety of Petroleum Engineers (1985). (CONF- 8509117—). 
Contract AC21-83MC20369. 

From Annual technical conference and exposition of the So- 


ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 
The results of an extensive experimental research program to 


investigate the effects of immobile and mobile liquid saturations 
upon non-Darcy flow coefficient are presented. Sandstone cores of 
absolute permeabilities ranging from 50-400 md were utilized in the 
study to investigate non-Darcy flow phenomena under various mul- 
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tiphase flow conditions. The equivalent gas liquid ratios studied 
ranged from 50 MCF/BBL to 1300 MCF/BBL upon conversion of 
laboratory data to field units. Immobile liquid saturations were 
varied from 8-30 percent pore volume. Mobile liquid saturations 
varied from an average of 54 percent pore volume at a liquid flow 
rate of 0.1 ml/min-in?. The multiphase flow tests used nitrogen and 
calcium chloride brine as the flowing phases. It was found that the 
non-Darcy flow coefficient for the multiphase case can be estimat- 
ed using a dry core non-Darcy flow coefficient-permeability rela- 
tionship developed for the rock in question and the effective gas 
permeability at a given saturation. 


19078 GEODYN2: A bottomhole assembly/geological 
formation dynamic interaction computer program. Baird, J.A.; 
Caskey, B.C.; Wormley, D.N.; Stone, C.M. (Jordan Apos tal 
Ritter Assocs., Inc.). pp 11 of Proceedings of the 60th SI SPE 
annual technical conference. Dallas, TX; Society of Petrole- 
um Engineers (1985). (CONF-8509117—). Contract AC04- 
76DP00789. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum kingineers; Las Vegas, NV, USA (22 Sep 1985). 

paper describes the current development of a three-di- 

mensional transient dynamic finite element computer program, 
GEODYN2, capable of simulating the behavior of a rotating 
bottom hole assembly (BHA) interacting with a non-uniform forma- 
tion. The GEODYN2 Program facilitates a very detailed analysis/ 
simulation of the behavior of a BHA with a polycrystalline dia- 
mond compact (PDC) bit and various stabilizer designs. The basic 
drill string mechanics implemented within the program, the overall 
algorithm, and the more pertinent modeling features which permit 
this level of analysis are briefly outlined. The implementation of 
these features and how they allow calculation of the response be- 
havior of a bottom hole assembly are demonstrated. Although the 
development and enhancement of modeling capabilities within 
GEODYNQ2 is ongoing, it is anticipated that the preliminary verifi- 
cation results thus far generated will further the understanding of 
the response behavior of BHAs. 


19079 Flame-jet induced thermal spallation as a method 
of rapid drilling and cavity formation. Rauenzahm, R.; 
Tester, J.W.; Potter, R.M. (Los Alamos National Laborato- 
ry). pp 12 of Proceedings of the 60th SPE annual technical 
conference. Dallas, TX; Society of Petroleum Engineers 
(1985). (CONF-8509117—). 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

The recent, favorable results of field testing of spallation 
drilling have directed new research into the rock mechanics and jet 
dynamics associated with rock spallation under high heat fluxes. 
Weibull's statistical theory of rock failure has been applied to define 
the mechanics of spallation of brittle materials. A reasonable spall- 
ation temperature of 500°C at the rock surface can be computed 
using typical physical property values for granite, neglecting any 
temperature dependence of the Weibull parameters because of addi- 
tional microcracking upon heating. A numerical simulation of the 
jet dynamics and rock cutting has been formulated to model the 
spallation drilling process. Conservation equations for the heat, 
mass, and momentum of the gas jet with appropriate models of tur- 
bulent transport phenomena are used to estimate rock spallation 
rate and steady-state hole geometries as a function of heat flux and 
position of the drill. The predicted trends in drilling performance 
with changes in flow input are reasonable in comparison with field 
data but require future verification. 


19080 Study of equilibrium properties of CR(IID)-polya- 
crylamide gels by swelling measurement and equilibrium dial- 
ysis. Young, T.S.; Hunt, J.A.; Green, D.W.; Willhine, G.P. 
(Univ. of Kansas). PP 14 of Proceedings of the 60th SPE 
annual technical conference. Dallas, TX; Society of Petrole- 
um Engineers (1985). (CONF- 8509117—). Contract AC19- 
79BC10122. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

Long-term properties of a series of Cr(III)-polyacrylamide 
gels have been observed. Gels were found either to synerese upon 
aging, or to swell in contact with excess brine. Both syneresis and 
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swelling can substantially change the volume and properties of a 
gel placed in a formation and therefore influence the effectiveness 
of a cross-linked-polymer treatment. Efforts were made to develop 
an understanding of these phenomena and to describe them in terms 
of the physical and chemical states of the gel. The physical and 
chemical states of a long-term gel are characterized in terms of two 
parameters, effective crosslinking density and chromium density, 
determined by equilibrium swelling and equilibrium dialysis, respec- 
tively. The swelling and syneresis properties were correlated to the 
effective crosslinking density described in polymer network theory. 
A model based on the swelling equations of Flory and Hermans 
was developed to calculate the effective crosslinking densities of 
gels prepared from solution. Attempts were also made to relate the 
swelling and syneresis properties to the compositions of gel systems 
to allow prediction of long-term stability of a gel based on its com- 
position. 


19081 Dispersion and reservoir heterogeneity. Arya, A.; 
Larson, R.G.; Lake, L.W.; Hewett, T.A. (Univ. of Texas). 
PP 15 of Proceedings of the 60th SPE annual technical con- 
erence. Dallas, TX; Society of Petroleum Engineers (1985). 
(CONF-8509117—). Contract AS19-82BC10744. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

Macroscopic dispersivity is the mixing, on the scale of sever- 
al tens of grain diameters, at a point in a permeable medium which 
is free of boundary effects. Megascopic dispersivity is the one-di- 
mensional dispersivity derived by averaging across an entire cross- 
section. This work investigates how both types of dispersivities 
vary with heterogeneity, aspect ratio, diffusion coefficient, and au- 
tocorrelation. The theoretical results are compared to existing field 
and laboratory data and to existing theories for limiting cases. The 
degree of autocorrelation in the medium determines whether or not 
megascopic dispersivity is uniquely defined. Large correlation dis- 
tances (with respect to the medium dimensions) imply a dispersivity 
that grows with distance traveled. Small correlation distances imply 
a dispersivity that is eventually stabilized at some constant value. 
This value is related to the heterogeneity of the medium. On the 
field scale diffusion is insignificant, but on a laboratory scale it can 
stabilize the dispersivity even if the medium is correlated. Macro- 
scopic dispersivity is sensitive to diffusion in both the laboratory 
and field scale. It is smaller than or equal to megascopic dispersi- 
vity, also in conformance with experimental data, and only slightly 
larger than laboratory-measured dispersivity. 


19082 A comparison of pressure transient and tracer con- 
centration- time data for layered reservoirs under injection. 
Mishra, S.; Ramey, H.J. (Stanford Univ.). pp 8 of Proceed- 
ings of the 60th SPE annual technical conference. Dallas, 
TX; Society of Petroleum Engineers (1985). (CONF- 
8509117—). Contract AS03-80SF11459. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

This study compares pressure transient and tracer concentra- 
tion-time data for layered reservoirs with non-communicating 
strata, in developed injection-production patterns. A mathematical 
model to calculate pressure behavior in this system is used to simu- 
late drawdown and buildup responses for a hypothetical stratified 
system. The tracer test response is generated using the model of 
Abbaszadeh-Dehghani and Brigham. The tracer concentration-time 
data show sensitivity to both the degree of stratification and the 
nature of permeability distribution, while the pressure data is essen- 
tially insensitive. Pressure buildup response is similar to that for a 
homogeneous system with a constant-pressure outer boundary. This 
is different from the well-known buildup behavior in layered sys- 
tems with a closed outer boundary, wherein differential depletion 
between layers leads to the final pressure rise, or the humping gen- 
erally believed diagnostic of non-communicating layered systems. A 
major finding is that humps do not occur in the constant-pressure 
outer boundary case - the fluid injection case. This work confirms 
that well-to-well tracer tests may contain information about reser- 
voir heterogeneities that is not apparent from conventional pressure 
transient tests. 


19083 Entrapment and mobilization of residual oil in 
bead packs. Morrow, N.R.; Chatzis, I1.; Taber, J.T. (New 
Mexico Petroleum Recovery Research Ctr.). pp 12 of Pro- 
ceedings of the 60th SPE annual technical conference. 
Dallas, TX; Society of Petroleum Engineers (1985). 
(CONF-8509117—). Contract AS19-80BC10310. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

Phase behavior, interfacial tension, viscosity and density data 
were determined for the system 2% CaCl brine/isopropyl alco- 
hol/isooctane. Liquid pairs from this system were used in a test of 
capillary number as a correlating function for mobilization of resid- 
ual oil in geometrically similar porous media as provided by bead 
packs. Close correlation of results was obtained for more than five- 
fold variation in permeability and over six-fold variation in interfa- 
cial tension. Extensive investigation was also made of change in 
trapped oil saturation given by vertical upward flooding; the ratio 
of gravity to capillary forces varied more than 100-fold. A correla- 
tion between trapped oil saturation and Bond number was obtained 
which was in good agreement with previous results obtained for 
gas entrapment. However, capillary numbers for entrapment of a 
given reduced residual oil saturation were found to be generally 
higher than those for entrapment of gas. 


19084 A new analytical model for fracture-dominated res- 
ervoirs. Karasaki, K.; Long, J.C.S.; Whiterspoon, P.A. 
(Lawrence od Lab. ). b.). pp 12 of Proceedings of the 60th 
SPE annual techni erence. Dallas, TX; Society of 
Petroleum pacmee (1985). (CONT 8503 85091 17—). Contract 
ACO03-76SF00098. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

A new analytical model for analyzing well test data from 
fracture dominated reservoirs is presented. It is a concentric com- 
posite model with a finite radius well located in the center. In the 
inner region the flow is assumed to be linear and in the outer 
region the flow is assumed to be radial. Solutions are obtained ana- 
lytically and type curves for ranges of dimensionless parameters are 
presented. The model can be used to find the extent and the flow 
parameters of the fractures near the well and the average values for 
the entire system provided that wellbore storage effects do not 
mask the early time data. 


19085 Rock breakage mechanisms with a PDC cutter. 
Zeuch, D.H.; Finger, J.T. (Sandia National Laboratory). pp 
11 of Proceedings of the 60th SPE annual technical confer- 
ence. Dallas, TX; Society of Petroleum Engineers (1985). 
(CONF-85091 17—). 

From Annual technical conference and exposition of the So- 
ciety of Petroleum Engineers; Las Vegas, NV, USA (22 Sep 1985). 

Some aspects of chip generation by a polycrystalline dia- 
mond compact (PDC) cutter moving through a rock can be under- 
stood by examining the shapes of the chips and the fracture pat- 
terns in the remaining rock. Data from laboratory experiments have 
led to general conclusions about the uniformity of chip generation 
mechanisms in different kinds of rock and about crack nucleation 
position relative to the cutter tip. 


19086 Ehanced recovery by non-hydrocarbon gas injec- 
tion in the Gulf of Mexico. Brashear, J.P.; Morra, F. Jr. 
(Lewin and Associates, Inc.). pp 612-617 of Proceedings of 
the 20th intersociety energy conversion engineering confer- 
ence. Volume 2. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1985). (CONF-850808—). Contract AC19- 
79ET i4010. 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

More than 8 x 10° barrels (1.3 x 10° m*) will remain in after 
conventional production ends in the U.S. Federal Gulf of Mexico. 
This study concludes that enhanced oil recovery (EOR) could 
produce a substantial portion of this oil. During this work, reser- 
voirs containing 56% of the Gulf’s oil-in-place were individually 
studied by expert geologists. A 20% subset of the overall resource 
was assessed for EOR potential with engineering and economic 
models. The results indicated that the Federal Gulf EOR technical 
potential is uncertain, but could be massive -- up to 4.4 x 10° bbl 
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(0.7 x 10° m®) in currently known reservoirs improved technology 
performance is the key to this EOR potential. Two areas stand out: 
(1) techniques to contact and recover oil from zones of the reser- 
voirs not swept by conventional operations; and (2) methods to in- 
crease the injection and production rates in reservoirs that dip (in- 
cline) more than 0.175 RAD (10°). The rapid decline of many fields 
in the Gulf will lead to the abandonment and removal of 50% of 
existing platforms in the next decade which would delete substan- 
tial portions uf the EOR potential. Collaboration by industry and 
Government is required to conduct the necessary R&D if the full 
potential of EOR is to be realized in the Gulf. 


19087 Ehanced oil recovery: What have we learned and 
what can we expect?. Stewart, W.C. (Conoco Inc.). pp 668- 
672 of Proceedings of the 20th intersociety energy conver- 
sion engineering conference. Volume 2. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1985). (CONF- 
850808—). 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

Enhanced oil recovery (EOR) is growing in significance 
yearly as the United States seeks to sustain or increase its present 
producing rate of about 8,600,000 barrels of oil per day. Industry 
studies carried out at the request of the United States government 
show that ultimate EOR production will be significant but produc- 
ing rates will be relatively low. This paper presents an explanation 
for the low rates and high costs associated with EOR. It points out 
some of the significant achievements in each of the three major 
EOR processes; thermal recovery, miscible recovery and chemical 
recovery. Thermal recovery is shown to be the only generally 
proven, economically viable process at today’s oil prices and misci- 
ble CO: flooding is indicated to be the most promising of the re- 
maining EOR processes. 


0204 Processing 
REFER ALSO TO CITATION(S) 18985, 18992 


19088 (DGMK—281) Fundamentals of catalytic hydro- 
metallization of mineral oils. Weitkamp, J. (Deutsche Gesell- 
schaft fuer Mineraloelwissenschaft und Kohlechemie e.V., 
Hamburg (Germany, F.R.)). Feb 1984. 154p. (In German). 
NTIS, PC E14; Available from NTIS as TIB/B86-00300. 

This work is dealing with model studies on catalytic hydro- 
demetallization of residual oils. Pure nickel porphyrins dissolved in 
decalin were converted over sulfided or reduced hydrotreating 
catalysts. For this purpose, two flow type high pressure units with 
fixed bed reactors were constructed. Liquid product samples could 
be sluiced out in short intervals. Atomic absorption and UV/VIS 
spectroscopy as well as capillary gas chromatography were routine- 
ly employed for product analysis. The time on stream behavior of 
the model systems and catalyst deactivation were thoroughly inves- 
tigated. Partially hydrogenated, metal containing intermediates and 
various metal-free degradation products were detected. This en- 
abled new insight into the mechanism of hydrometallization. (orig.) 
81 figs., 3 tabs., 156 refs. 


19089 (INER—0594) Gamma scanning of a large distilla- 
tion column. Hsieh, B.T.; Sung, Y.T.; Hsieh, T.H.; Ting, G.; 
Chen, R.B.; Chu, S.K. (Institute of Nuclear Energy Re- 
search, Lung-Tan (Taiwan)). Oct 1985. 59p. (In Chinese). 
NTIS (US Sales Only), PC A04/MF A0Ol. File Number 
DE86901042. 

Study on gamma scanning of a petroleum distillation column 
was presented in this report. The scanning system contains: (1) the 
radiation and detection equipment, which contains a Co-60 sealed 
source and a Nal detector equipped with a special designed slit to 
coincide the level of source and detector, (2) the driving system in- 
volving two types of driving system (tower-top and tower-bottom), 
composed of two sets of stepping motor and decrease-speed gear 
sets, and (3) the control system. The result of this study confirms 
that symptoms related to tray overflowing, tray sinking, tray miss- 
ing, tray decline and tray. debris, etc. occurred inside the column 
can be detected and identified by yy scanning technique. 
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19090 (INIS-BR—410) Effects of metallic cations in the 
beryl flotation. Lima Leonel, C.M. de; Peres, A.E.C. (Car- 
aiba Metais S/A, Bahia (Brazil); Minas Gerais Univ., Belo 
Horizonte (Brazil). Escola de Engenharia). 1984. 6p. (In 
Portuguese). (CONF-8405314—6). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700718. 

From 10. Brazilian meeting on ore treatment and hydrome- 
tallurgy; Belo Horizonte, MG, Brazil (23 May 1984). 

The beryl zeta potential in microelectrophoretic cell is stud- 
ied in the presence of neutral electrolyte, cations of calcium, mag- 
nesium and iron. The petroleum sulfonate is used as a collector in 
Hallimond tube. Hydroxy complex of metallic cations seems to acti- 
vate the ore and precipitates of colloidal metallic hidroxies seems 
lower when added to the mixture. 


19091 (PB—86-115359/XAB) Use of critical materials in 
catalysts for the petroleum and chemical industries (cobalt 
and platinum group metals). Working papers. (International 
Nickel Co., Inc., Suffern, NY (USA). INCO Research and 
Development Center). 23 Dec 1983. 128p. NTIS, PC A07/ 
MF AOI. 

This is an OTA Working Paper that was used in preparing 
OTA's final Assessment Report on Strategic Materials: Technol- 
ogies to Reduce U.S. Import Vulnerability. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 19103 
0206 Health And Safety 


19092 (NHL—284123) Characteristics for extreme sea 
states on the Norwegian continental shelf. Torsethaugen, K.; 
Faanes, T.; Haver, S. (Norges Hydrodynamiske Lab., 
Trondheim). Mar 1985. 81p. (STF—60A84123). NTIS (US 
Sales Only), PC A05/MF A0O1. File Number DE86751062. 

The characteristics of extreme sea states on the Norwegian 
continental shelf are analyzed in terms of significant wave height 
and spectral peak period. Instrumental wave data from 6 different 
locations are used together with model data for wind and waves, to 
describe long term climatic variations. Values for the parameters 
are given for return periods of 100, 10 and 1 years for each season 
of the year. Amplitudes for extreme individual waves are comput- 
ed. The geographical variations are small. Climatic variations are 
considered and recommended values for extreme wave parameters 
are given. An analytic expression for the joint probability density 
distribution of significant wave height and spectral peak point is de- 
termined. 15 references. 


19093 (STF—15A82039) Modelling of bubble plumes 
from subsea blowouts. Sjoeen, K. (SINTEF, Trondheim 
(Norway)). Dec 1982. 207p. NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE86751059. 

The present study considers the structure of buoyant bubble 
plumes above deepset subsea blowouts. Starting from a general 
two-phase formulation a simplified but consistent theoretical model 
is established. The simplifications introduced are furthermore care- 
fully examined prior to obtaining numerical solutions to the differ- 
ential equations derived. Comparisons of the theory with experi- 
mental data show very good agreement in most cases. The present 
model of bubble plume can be used to obtain time-average values 
of plume spread, vertic:.: liquid velocity and void fraction (or densi- 
ty defect). 21 figures, 56 tables, 33 references. 


19094 In vitro evaluation of the tumor-promoting poten- 
tial of diesel-exhaust-particle extracts. Zamora, P.O.; Greg- 
ory, R.E.; Brooks, A.L. (Inhalation Toxicology Research 
Institute, Albuquerque, NM). Journal of Toxicology and En- 
vironmental Health; 11: 187-197(1983). Contract AC04- 
76EV01013. 

Diesel-exhaust-particle extracts at nontoxic doses were eval- 
uated in BALB/c mouse embryo 3T3 cells and Chinese hamster V- 
79 lung cells for their ability to mimic the actions of the known 
tumor promoter tetradecanoyl phorbol acetate (TPA). The extracts 
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were tested in a two-stage model of carcinogenesis in 3T3 cells and 
found to marginally promote the occurrence of transformed foci 
over a concentration range of 2-10 g/ml. The particle extracts 
also caused a loss of cell-surface fibronectin and produced an in- 
creased saturation density of 3T3 cells. Using V-79 cells, the ex- 
tracts were found to inhibit metabolic cooperation between cells. 
Based on these results, it was concluded that diesel-exhaust parti- 
cles contain compounds that act as weak tumor promoters. 29 refer- 
ences, 4 figures, 1 table. 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 19056, 20161 


19095 (DOE/EIA—0383(85)) Annual energy outlook 
1985, with projections to 1995. (USDOE Energy Informa- 
tion Administration, Washington, DC. Office of Energy 
Markets and End Use). 12 Feb 1986. 101p. NTIS, PC A06/ 
MF AO! - GPO; GPO Dep. File Number DE86007297. 

Barring unforeseen changes, no dramatic modifications to 
the US energy picture are anticipated between 1985 and 1990. Be- 
tween 1990 and 1995, only moderate increases in oil and natural gas 
prices are projected, with higher levels of imports for those two 
commodities resulting mostly from declines in domestic production. 
As stimulative and restraining factors offset each other, end-use 
energy demand is expected to rise at an average rate that could be 
well under 1% per year between now and 1995. Technological 
conservation should continue. However, total demand for primary 
energy is projected to increase a bit more rapidly than end-use 
demand. Greater use of electricity - generated mainly from the coal 
and nuclear power that are more plentiful in this country - results 
in higher conversion losses. Overall, however, the size of the full 
“energy pie” is remarkably similar for 1975, for 1985, and as pro- 
jected for 1995. Energy markets over the next 10 years are likely to 
be more stable than those of the 1970's. Following the wild fluctua- 
tions in energy prices, supply, and demand that occurred then, 
some basic long-term trends that began prior to this period are ex- 
pected to reappear and continue througk 1995. Energy consump- 
tion and energy efficiency normally both tended to rise; production 
from a depletable resource base usually tended to decline. 


19096 (DOE/FE—0050) Naval Petroleum and Oil Shale 
Reserves. Annual report of operations, fiscal year 1985. 
(USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC. Office of Naval Petroleum and Oil Shale Re- 
serves). 1985. 26p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE86007249. 

Crude oil production from the Reserves for Fiscal Year 
(FY) 1985 totaled 48,836,711 barrels, with the Government's share 
being 38,164,554 barrels. Natural gas production totaled 138,046,637 
million cubic feet for the year, while associated gas liquids totaled 
255 million gallons. In FY 1985, the Government's share of crude 
oil was sold on the open market, by competitive bidding, as well as 
to the Defense Fuel Supply Center (DFSC), the petroleum pur- 
chasing agent for the Department of Defense (DOD). A portion of 
the natural gas and all the Government's share of natural gas liquid 
products produced at NPR-1 and NPR-3 were sold on the open 
market through competitive bidding. Revenues generated from the 
sale of the Government's share of hydrocarbon production from 
the Naval Petroleum Reserves totaled $1.3 billion in FY 1985. Pro- 
gram expenditures totaled $148 million, of which $20.4 million 
were reimbursed by Chevron, unit partner at NPR-1. At NPR-1, a 
deep test exploratory well was started during FY 1985, and will 
continue to be drilled throughout FY 1986 and tested in FY 1987. 
Of major importance in FY 1985 was the selection of Bechtel Pe- 
troleum Operations, Inc., as the new management and operating 
contractor for the Naval Petroleum Reserves in California. The 5- 
year contract began August 1, 1985. At NPR-2 in California, signif- 
icant progress was made toward conveyance of the surface rights 
of ten parcels of land located on the Reserve to the owners of resi- 
dences on those parcels. With regard to the Naval Oil Shale Re- 
serves (NOSRs), implementation of the plan to protect natural gas 
underlying NOSR-3 from migrating into the commercially devel- 
oped portion of the neighboring wells in the Rulison gas field was 
initiated during the year. Additionally, implementation of a plan to 
decommission the Anvil Points Oil Shale Research Facility, located 
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on NOSR-3, was initiated in FY 1984, and progressed significantly 
in FY 1985. 16 figs. 


19097 (NP—6007390) Annual report, 1984. (Compania 
Arrendataria del Monopolio de Petroleus, S.A. (CAMPSA), 
Madrid (Spain)). 1984. 63p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86900936. 

The following are included in this annual report: (1) basic 
corporate information and principal highlights of the year; (2) ex- 
ploration and production of hydrocarbons; (3) acquisitions; (4) man- 
ufacturing; (5) storage facilities; (6) transport and distribution; (7) 
sales of products (gasoline, aviation fuels, gas oils, fuel oils); (8) 
sales network and customer service; (9) aviation and marine sup- 
plies; (10) projects and works; (11) technology, research and devel- 
opment; (12) data processing; (13) internal auditing; (14) personnel; 
(15) stock market information; (16) Corporacion Espanola de Hy- 
drocarburos; and (17) economic and financial information. 


19098 International cooperation in stockpiles and tariffs 
for coping with oil supply disruptions. Murphy, F.H.; Toman, 
M.A.; Weiss, H.J. (Temple Univ., Washington, DC). Jour- 
nal of Policy Modeling; 7: No. 4, 649-672(Win 1985). Con- 
tract AC01-80PE70267. 

This paper provides a unified treatment of oil stockpiling 
and demand restraint as policy responses for enhancing energy se- 
curity and examines the implications of recent changes in the struc- 
ture and performance of the international oil market for the design 
of policies. These issues are addressed using a dynamic program- 
ming framework in which international policy actions of key-oil-im- 
porting countries are modeled as a Nash dynamic game. Significant 
policy implications from the analysis include: (1) the result that, 
with realistic assumptions about disruption risks and inventory ca- 
pacities, differences between noncooperative and coordinated stock- 
pile policies appear to be minor and (2) significant mutual gains 
could be reaped from a modest degree of collective restraint on 
normal market oil demand. The broader role of international coop- 
eration in enhancing energy security is also discussed. 27 refer- 
ences, 6 tables. 
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REFER ALSO TO CITATION(S) 19398 


19099 (DGMK—260-03) Used oil analysis and engine 
rating of the M 15 fleet test. Final report. Decker, G.; 
Boettcher, W.; Daeumig, L.; Halter, H.J.; Krumm, H.; Klu- 
ever, D. (Deutsche Gesellschaft fuer Mineraloelwissenschaft 
und Kohlechemie e.V., Hamburg (Germany, F.R.)). Oct 
1984. 162p. (In German). NTIS, PC E14; Available from 
NTIS as TIB/B86-00288. 

Large-scale tests were carried out, mostly in the Berlin area, 
with 900 vehicles with spark-ignition engines under the sponsorship 
of the Federal Ministry of Research and Technology to determine 
whether 15% v of methanol can be added to gasoline for road ve- 
hicles. To determine any influences of the mixed fuel (M 15) on 
four modern commercial motor oils and critical engine parts, about 
200 vehicles were selected for regular oil analyses. After the tests, 
57 engines were stripped down and rated. The tests have shown 
that specially adapted motor vehicles may be run on M 15 without 
deteriorating effects on modern single- or multi-grade motor oils. 
However, the fuel used should prevent effectively any inlet system 
fouling. Motor oils should be optimized for M 15 operation, par- 
ticularly to prevent piston scarring which tends to occur in some 
engine types run on M 15. (orig.) 40 figs., 77 tabs., 16 refs. 


19100 (DGMK—283) Analysis of refinery effluent com- 
ponents. Huber, L.; Kalbfus, W.; Baumung, H. (Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.)). Sep 1984. 100p. (In 
German). NTIS, PC E09; Available from NTIS as TIB/ 
B86-00297. 

Of 6 petroleum refineries, the waste water was analyzed in 
the feed and discharge systems of the biological sewage treatment 
plants and, where available, in the downstream improvement basin. 
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In the discharging systems, the levels of individual hydrocarbons 
generally found as base charge in surface waters are determined. 
Moreover, the organic residual charge consists mainly of long-chain 
aliphatic hydrocarbons which, as regards toxicity, may be consid- 
ered largely harmless. The refinery waste water treated in a biolog- 
ical treatment plant represents no hazard when fed into surface 
waters as all water endangering and toxic compounds encountered 
in the raw waste water in partly high concentration levels are re- 
duced to very low and harmless residual levels. Analysis of heavy 
metal concentration levels and other major elements resulted in 
concentration levels in the medium to lower mg/I range. This ap- 
plies especially to the heavy metals considered toxic and bioaccu- 
mulating, such as Cd, Cr, Cu, Ni, Pb, V and Zn. In many cases, 
water analysis in the discharge system reflected drinking water 
standards. (orig.) 22 figs., 39 tabs., 12 refs. 


19101 (DGMK—351) Analysis of selected components of 
service station and bulk plant waste water. Baumung, H.; 
Huber, L.; Kalbfus, W. (Deutsche Gesellschaft fuer Minera- 
loelwissenschaft und Kohlechemie e.V., Hamburg ae 
ny, F.R.)). May 1985. 98p. (In German). NTIS, PC E09; 
Available from NTIS as TIB/B86-00298. 

Waste water discharges of 8 service stations and 1 bulk plant 
in the City of Muenchen and 1 bulk plant in Bremen were analysed 
for their essential components. The principal quantities of waste 
water from service stations are produced in the car wash facilities 
while, in the case of bulk plants, these consists mainly of contami- 
nated rain water from paved surfaces. The waste water, pretreated 
in mandatory gravity separators in accordance with DIN 1999 is 
generally discharged into the public sewer systems. The questions 
of the quality of service station waste water is therefore raised par- 


ticularly with respect to those waste water components having . 


damaging or inhibiting effects on the operation of the public sewer 
systems. The results of the study showed that the guidelines for 
waste water discharges as laid down in ATV work sheet A 115 and 
in municipal waste water discharge regulations are readily met and 
that concentrations of the ecologically and toxicologically impor- 
tant parameters are clearly below the limiting values. (orig.) 48 
tabs., 8 refs. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 19036, 20873 


19102 (EGG—10282-2081) Habitat restoration plan for 
Naval Petroleum Reserve No. 1, Kern County, California. 
O'Farrell, T.P.; Mitchell, D.L. (EG and G Energy Meas- 
urements, Inc., Goleta, CA (USA). Santa Barbara Oper- 
ations). Oct 1985. Contract AC08-83NV 10282. 68p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86007008. 

In 1976 Congress directed that production on the US De- 
partment of Energy’s (DOE) Naval Petroleum Reserve No. 1 
(NPR-1) in Kern County, California, be increased to the maximum 
efficient rate to fulfill some United States needs for domestic oil 
and gas. The US Fish and Wildlife Service (FWS) issued a Biologi- 
cal Opinion, required under the Endangered Species Act of 1973, 
that proposed construction activities on NPR-1 would jeopardize 
the continued existence of the endangered San Joaquin kit fox 
(Vulpes macrotis mutica) and blunt-nosed leopard lizard (Gambelia 
silus) and damage their critical habitats. One of the reasonable and 
prudent alternatives that the FWS required if the project were to 
proceed was that DOE prepare this plan to restore disturbed habi- 
tats. The plan was based on published information and the results of 
habitat restoration studies conducted on NPR-1 between 1981 and 
1983. Preconstruction surveys will be used to insure that new dis- 
turbances are the minimum size necessary, topsoil is salvaged, and 
engineering practices are implemented to control soil erosion and 
enhance revegetation. Existing disturbances will be located, inven- 
toried, classified, and restored using existing guidelines. Native and 
naturalized plant seeds will be harvested and cultivated; shrub seed- 
lings will be grown in containers suitable for transplantation. An in- 
ventory of disturbances, results of preconstruction activities, inven- 
tory of topsoil reserves, changes in habitat quality, uses of herbi- 
cides and toxic substances, and program costs will be monitored 
and used to document progress and evaluate the success of the pro- 
gram. Results of the program will be documented in an annual 
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report, at technical information meetings and published in DOE 
topical reports and scientific journals. 46 refs., 1 fig. 4 tabs. 


19103 (NP—6901008) Applicant's environmental analysis 
for a substitute natural gas plant near Tucson, Arizona. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Environ- 
mental Systems Dept.). Dec 1973. 401p. Westinghouse Elec- 
tric Corp., Environmental Systems Dept., Pittsburgh, PA. 
File Number T186901008. 

This document discusses investigations and conclusions rele- 
vant to the need for, the location of and the environmental factors 
associated with a proposed substitute natural gas (SNG) plant. The 
proposed plant will have a designed output of 100 million standard 
cubic feet per day of SNG. Detailed information is given relative to 
plant siting, plant layout and processes and the environmental ef- 
fects of plant construction and operation. Measures taken to elimi- 
nate or mitigate adverse environmental effects and monitoring pro- 
grams which will assess the existing ambient as well as plant ef- 
fluents are described. Alternatives are discussed relative to the se- 
lected site, energy resources and process selection. Social and eco- 
nomic effects of plant construction and operation are discussed, and 
a summary benefit-cost analysis is given. 116 refs., 56 figs., 93 tabs. 


19104 (OCS—70) Proposed Outer Continental Shelf oil 
and gas lease sale - St. George Basin. Final environmental 
impact statement. (Minerals Management Service, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf — 
Aug 1982. 844p. Minerals Management Service, 
OCS, P.O. Box 1159, Anchorage, AL 99510. File Number 
T186900515. 

The leasing proposal consists of a total of 1,088,371 hectares 
(2.7 million acres) of Outer Continental Shelf (OCS) lands. The 479 
blocks are located in St. George Basin 98.4 to 287.5 kilometers off- 
shore in waters that are from 98 to 154 meters deep. If implement- 
ed, this sale is tentatively scheduled to be held in February 1983. 
All blocks offered pose some degree of pollution risk to the envi- 
ronment. The risk is related to adverse effects on the environment 
and other resource uses which may result from accidental or chron- 
ic oilspills. Socioeconomic effects from onshore development could 
have state, regional, and/or local implications. Several alternatives 
and mitigating measures may be applied which would reduce the 
type, occurrence, and extent of adverse impacts associated with this 
proposal. Other measures, which are beyond the authority of this 
agency to apply, have also been identified. In spite of mitigating 
measures, some impacts are considered unavoidable. For instance, if 
oil were discovered and produced, oilspills would be statistically 
probable, there would be some disturbance to fishery and wildlife 
values, and some onshore development would occur in undevel- 
oped areas. Alternatives to the proposed action are: (1) no sale; (2) 
delay the sale; (3) modify the proposed sale area by deleting 73 
blocks near the Pribilof Islands; (4) modify the proposed sale area 
by deleting 135 blocks near Unimak Pass; and (5) modify the pro- 
posed sale area by deleting 208 blocks near the Pribilof Islands and 
Unimak Pass. 


0220 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 20620 

0230 Properties 

REFER ALSO TO CITATION(S) 19083, 19099, 20526 


19105 (DGMK—301) Chemical reactions of petroleum 
based heat transfer oils with non-ferrous metals. Altpeter, E. 
Rockel, M. (Deutsche Gesellschaft fuer Mineraloelwissens- 
chaft und Kohlechemie e.V., Hamburg (Germany, F.R.)). 
Dec 1984. 38p. (In German). NTIS, PC E02; Available 
from NTIS as TIB/B86-00296. 

The corrosion properties of the non-ferrous metals copper 
and brass in petroleum based heat transfer oils at temperatures of 
up to 320°C have been examined in a test loop under practical con- 
ditions. At a maximum inlet temperature of 320°C/300°C working 
temperature at the test tubes, the portion of crack products in the 
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waste oil is relatively high after 90 days. The corrosion rates ex- 
trapolated from the thickness of the corrosion layer in case of Cu 
and from the de-zincification depths in case of Ms amount to a 
maximum of 0.15 mm/year. At an inlet temperature of 300°C/ 
280°C working temperature, the alteration of the oil after 180 days 
is comparable with that in industrial heat transfer plants. The ex- 
trapolated corrosion rates amount to a maximum of 0.1 mm/year 
with Cu and to a maximum of 0.06 mm/year with Ms. The St 35.4 
tube tested at the same time does not show a distinct corrosion 
attack. Since the non-ferrous metals used in heat transfer plants are 
solid fittings, a working temperature of 280°C seems realizable. 
(orig.) 4 tabs., 31 figs. 


19106 (DGMK—322) Birefringence of mineral oils. Kuss, 
E.; Boehne, E. (Deutsche Gesellschaft fuer Mineraloelwis- 
senschaft und Kohlechemie e.V., Hamburg (Germany, 
F.R.)). May 1984. 85p. (In German). NTIS, PC E09; Avail- 
able from NTIS as TIB/B86-00285. 

In contrast to the well-known analytical standard methods 
the birefringence of substances without permanent dipole moments 
is solely caused by the anisotropy of polarizability and thus by the 
geometrical structure of the molecule. The addition of the Kerr 
constant as a further distinctive mark for mineral oils introduces in 
our opinion a new rating element into the statistical statement of 
the complicated mixture. For the measurement of the electro-opti- 
cal Kerr effect a new measuring method which is fairly easy to op- 
erate and appropriate for automatic registration was proved with 
success. The mineral oils should be measured in diluted solutions. 
Therefore the Kerr constants of five solvents was measured at two 
different wavelengths (546.1 nm and 632,8 nm). If molecules with 
longer chainlength are assumed to be not perfectly rigid the Kerr 
constant of a white oil fits into the series of the n-alkanes. The in- 
fluence of the degree of molecular branching is demonstrated by 
isomeric heptanes and octanes and that of the permanent dipole 
moment by monoalcohols. In four tables the Kerr and other physi- 
cal constants of diverse mineral oils are listed and discussed. Finally 
it is shown by the V.I.-improver polyalkyl methacrylate that the 
disentangling of macromolecules with increasing temperature can 
be pursued with the aid of the Kerr constant. (orig.) 30 figs., 4 
tabs., 7 refs. 


(DOE/PC/60807—10) Supercritical fluid chroma- 
tography/supersonic jet spectroscopy. Progress report, No- 
vember 1, 1985-January 31, 1986. Lee, M.L.; Goates, S.R. 
(Bri; Young Univ., Provo, UT (USA). Dept. of Chem- 
istry). 1986. Contract FG22-83PC60807. 15p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86007028. 

Studies during this period focused on the group separation of 
aliphatics, olefins and aromatics in gasoline range samples. Prepara- 
tions for the high temperature supercritical fluid fractionation appa- 
ratus are in progress and are expected to be finished during the next 
period. In addition, the same procedure used for the fractionation 
of complex mixtures by ring number was applied to a primarily ali- 
phatic hydrocarbon sample, a Wyoming Recluse crude oil. The 
chromatogram shown in Figure 1 was obtained with dual ultravio- 
let absorbance (uv)/flame ionization detection (FID). The capillary 
gas chromatograms of the fractions collected during the supercriti- 
cal fluid fractionation of the crude oil are shown in Figure 2. As 
described in the last report, separations of aliphatics from aromatics 
were achieved with columns packed with underivatized silica. The 
chemical class fractionation studies continued during this quarter 
with attempts to separate aliphatics from olefins. Table 1 lists the 
stationary phases which were tested for their ability to separate ole- 
fins from aliphatics. Some months ago, we reported on an initial 
demonstration of the feasibility of using supercritical fluids as a 
means of introducing sample molecules into a supersonic jet (SJ). 
Since then, we have been working on improving experimental con- 
ditions to give better cooling and to lower detection limits to the 
point that supersonic jet fluorescence spectroscopy could be cou- 
pled to capillary SFC. During this last period we have made much 
progress in both areas. We have obtained the dispersed fluores- 
cence spectra of napthalene (308 nm excitation) in supercritical 
fluid/supersonic jet expansions for several carrier fluids (n-pentane, 
carbon dioxide, sulfur hexafluoride, and nitrous oxide) through a 
variety of pinhole and capillary nozzles. 4 refs., 5 figs., 1 tab. 


19108 Ultrasonic NDE of non-Newtonian fluids for mate- 
rial processing. Tittman, B.R.; Ahlberg, L.A.; Bulau, J.R.; 
Cohen-Tenoudji, F. (Rockwell Intl. Science Center, Thou- 
sand Oaks, CA). pp 1027-1034 of Quantitative nondestruc- 
tive evaluation--volume 4B. Thompson, D.O.; Chimenti, 
D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors review four categories of flow: Bingham plastic, 
pseudoplastic, thixotropic and rheopectic. They briefly review 
recent experiments using a suspension of carbon black particles in 
oil. Recent results are discussed in the exploration of some of this 
material's physical properties, with emphasis on the role of ultra- 
sonic measuring tec’ aiques. Data is presented on the dependence of 
the effective viscosity, as measured by a Brookfield Model RVT 
Rotating Viscometer, on the intensity of longitudinal ultrasonic 
waves, on temperature and on shear rate. They document the longi- 
tudinal wave speed as a function of temperature from 20 degrees C 
to 80 degrees C. The results clearly show a factor of three reduc- 
tion in effective viscosity with the application of high intensity ul- 
trasound up to about 200 W electrical power to the transducer. 


0240 Storage 


REFER ALSO TO CITATION(S) 19111, 19112 


19109 (DOE/FE—0037/8) Strategic Petroleum Reserve 
annual/quarterly report. (USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (USA). Office of the 
Deputy Assistant Secretary for Petroleum Reserves). 15 Feb 
1986. 27p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File 
Number DE86007873. 

The Secretary of Energy is required to submit annual and 
quarterly reports to the President and the Congress on developmen- 
tal activities of the Strategic Petroleum Reserve in accordance with 
Section 165 of the Energy Policy and Conservation Act of 1975. 
This report combines the fourth quarter 1985 Quarterly Report and 
the 1985 Annual Report and is presented in five sections with an 
Appendix. The introductory section briefly covers the program leg- 
islation and the Strategic Petroleum Reserve Plan and its amend- 
ments. The current status of the Strategic Petroleum Reserve is 
outlined in Section II and the appropriations, budget and finances 
to date are provided in Section III. Section IV addresses organiza- 
tion, management and contractor support. A discussion of the 
drawdown system and vulnerability impact are set forth in Section 
V. The Appendix contains detailed information on the status of 
each Strategic Petroleum Reserve Site. 9 figs., 8 tabs. 


19110 (SAND—85-2672) Test of Department of Energy 
Strategic Petroleum Reserve cavern Bryan Mound 1. Goin, 
K.L. (Sandia National Labs., Albuquerque, NM (USA)). 
Dec 1985. Contract AC04-76DP00789. 30p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86007750. 

This document reports the cavern integrity test of cavern 
Bryan Mound 1 conducted between May 23 and June 14, 1985. The 
test included pressurization with oil to near maximum test gradient, 
depressuring to maximum operating gradient, and doing nitrogen 
leak tests of the two cavern entry wells. Test results indicate nitro- 
gen loss rates from the wells of 133 bbl/yr from 1A and 660 bbl/yr 
from 1. These nitrogen loss rates can reasonably be assumed to cor- 
respond to a total cavern oil loss rate of 79 bbl/yr, compared to the 
DOE goal of 100 bbl/yr of oil per cavern. 6 refs., 9 figs. 


0250 Combustion 


REFER ALSO TO CITATION(S) 20233 


19111 (DGMK—230-01) Tests for the optimization of 
fire protection in big tank farms. Final report. Fiala, R. 
(Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.)). Jul 1985. 
169p. (In German). NTIS, PC E14; Available from NTIS as 
TIB/B86-01555. 





02 PETROLEUM 
0250 Combustion 


Extinguishing tests with various foams have been performed 
at burning pools with areas between 0.2-500 m2. Fourteen kinds of 
fuels, covering a boiling range from 36 to 360°C were used. Foams 
produced from Protein-, Synthetic Type-, Fluoro protein-, and 
Film Forming type compounds were applied. Tests concentrated 
on the use of low expansion foams and on fires in retention basins. 
Foams from the four main types of concentrates being tested 
proved to be different in extinguishing qualities. For the range of 
application rates tested (2 to 6 1/min. me), an increase in extinguish- 
ing time was found as follows: Film Forming-, Fluoroprotein-, Syn- 
thetic-, Protein-Type. Under the given test conditions, Film Form- 
ing concentrate showed the best extinguishing capability. Results 
gained from tests performed so far do not allow extrapolation of 
the extinguishing time against pool size function to the order of 
magnitude of retention basins found in todays tank farms, which are 
limited to 10,000 m* Additional readings were taken to document 
heat radiation, ratio flame height versus pool width, and burn off 
rates of fuels. (orig.). With 66 tabs., 66 figs., 66 refs. 


19112 (DGMK—230-02) Specific analysis of fire safety 
in tank plants. Final report. Pfoh, B.; Dorsch, H. (Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.)). Jul 1985. 134p. (In 
German). NTIS, PC E11; Available from NTIS as TIB/ 
B86-01549. 

This report presents a description and assessment of particu- 
lar aspects in the field of fire safety in tank plants comprising a bulk 
storage of liquid hydrocarbons. The analysis gives a general over- 
view of actual laws, rules and regulations relating to both storage 
techniques and fire protecting or fire fighting. Utilizing personal ex- 
periences and recent empirical contributions to the literature on 
large scale fuel fires in tank plants, this part of the study provides a 
first estimate for the evaluation of fire safety. Furthermore the anal- 
ysis includes a computer model which is designed to analyse both 
the fire safety of plants and the safety of the population in assuming 
a series of predetermined fire scenarios with different environmen- 
tal risks. (orig.). With 27 figs., 19 tabs., 82 refs. 


19113 (EPRI-AP—4431) 1985 EPRI fuel oil utilization 
workshop: proceedings. Sanders, C.F.; McDonald, B.L. 
(Energy Systems Associates, Tustin, CA (USA)). Feb 1986. 
228p. iCONF. -8506250—). Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920146. 

From EPRI fuel oil utilization workshop; Atlanta, GA, USA 
(19 Jun 1985). 

A workshop to consider problems related to fuel oil utiliza- 
tion was held in Atlanta, Georgia, on June 19 and 20, 1985. The 35 
participants included fuels, engineering, and operating people from 
15 utilities. The primary objective of the meeting was the inter- 
change of information related to projects conducted by some of the 
utilities, EPRI, and others. Through the discussions, EPRI gained 
useful insight into directions for future studies and utility support 
efforts. A continuing concern of the utilities is the declining quality 
of fuel oils available and the inability of current specifications to 
prevent or predict problems in handling and burning the oils. The 
presentations at the workshop covered future oil supplies, predict- 
ing compatibility, combustion of high-asphaltene oils, operating and 
test programs to alleviate emission problems, and EPRI's planned 
projects relating to fuel oil combustion and fuel oil quality. All nine 
papers in this proceedings have been processed for inclusion in the 
Energy Data Base. 
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19114 (CONF-850655—Pt.1) Opening session of the 16th 
world gas conference. Proceedings. (Deutscher Verein des 
Gas- und Wasserfaches e.V. (DVGW), Eschborn (Germa- 
ny, F.R.)). 1985. 28p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86751210. 

From 16. world gas conference; Munich, F.R. Germany (24 
Jun 1985). 

Three opening addresses of the congress are presented 
which provide a general introduction to the subject of gas supply. 
(UA). 
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19115 (CONF-8507111—1) On-line interactive database 
for the storage and rapid information retrieval of gas industry 
data. Kruse, J.J.; Landahl, C.D.; Klass, D.L. (Institute of 
Gas Technology, Chicago, IL (USA)). 1985. 12p. IGT, 
3424 South State St., Chicago, IL 60616. File Number 
T1I86900895. 

From Personal computer applications in the gas industry; 
Rosemont, IL, USA (15 Jul 1985). 

gasLine is an on-line interactive database for the storage and 
rapid information retrieval of archival-type gas industry data. The 
project, now in an advanced stage of development, is being estab- 
lished over a three-year period at IGT under the sponsorship of 
GRI and 15 IGT Member companies. It is the first database of its 
kind dedicated to serving the gas industry with archival informa- 
tion. gasLine is currently being tested by its Charter Subscribers 
and should be available to the public in 1986. Several years of 
IGT’s Gas Abstracts are already on-line and IGT’s Energy Statis- 
tics will be available shortly. One of the unique features of gasLine 
is the availability of both textual and numerical data. Unpublished 
documents and those of limited circulation such as selected A.G.A. 
committee reports are expected to be added to gasLine. Codes and 
standards, selected library card catalogs, research in pgoress, and 
the reports and proceedings of the A.G.A., British Gas Council, 
International Gas Union, Canadian Gas Association, and regional 
gas associations across the United States are also under consider- 
ation for gasLine. Overall, a broad scope of information, much of 
which is not given wide distribution, will be made readily available 
on gasLine. gasLine will be available worldwide via TYMNET 
telecommunications. A telephone, modem, and personal computer 
or terminal are all the equipment required. Information retrieval is 
achieved with the powerful and simplistic system commands using 
Boolean logic in conjunction with a search strategy to zero-in on 
the information being sought. Benefits to the gas industry are far- 
ranging and can have a major impact in the areas of marketing, op- 
erations, finance, research, engineering, legal, regulatory, and 
policy functions. gasLine will be available for direct access by in- 
formation specialists as well as other end users. 5 refs. 


0301 Reserves 
REFER ALSO TO CITATION(S) 19060 
0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 19063, 19064, 19120 


19116 (CONF-851144—2) Effects of partial oil saturation 

on gas productivity of Appalachian Devonian shales. Soeder, 
D.J. (Institute of Gas Technology, Chicago, IL (USA)). 
1985. Contract AC21-83MC20342. 9p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007276. 

From Eastern oil shale symposium; Lexington, KY, USA (18 
Nov 1985). 

High resolution core analysis performed on samples of De- 
vonian lower Huron Shale led to the discovery that permeability to 
gas varied as a function of pressure drop across the sample. In addi- 
tion, the lower Huron Shale cores had less than 0.2% porosity to 
gas. These data strongly suggest the presence of a mobile liquid in 
the pores blocking gas flow. Chromatographic analysis on pulver- 
ized shale chips treated with methylene chloride revealed the liquid 
to be a light paraffinic petroleum similar in composition to other 
Appalachian Basin crudes. The Conclusion reached from this study 
is that shales with a moderate to high oil content will not normally 
produce commercial amounts of gas, despite the faci that significant 
quantities of gas may have been generated and trapped in the shale 
pores along with the oil. It appears that eastern “oil shales” are in- 
compatible with eastern “gas shales,” and factors that make the one 
economical do so to the detriment of the other. 9 refs., 7 figs. 
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19117 (NP—6900385) Petrophysical log interpretation of 
tight gas sands. Annual report, 1984-1985, Tsay, F.; Fang, 
J.H. (Alabama Univ., University (USA). School of Mines 
and Energy Development). Oct 1985. 50p. SOMED, Box 
6282, Univ. of Alabama, University (Tuscaloosa), AL 35486 
$3. 00. File Number TI86900385. 

Research Report No. 69. 

The correlation among the physical properties of core sam- 
ples taken from the Hartselle Sandstone formation were examined. 
Porosity, permeability, formation factor, cementation factor, satura- 
tion exponent, clay mineralogy and cation exchange capacity were 
determined. A correlation of various reservoir parameters between 
log and cores provide useful guidelines for better understanding of 
logging evaluation in the Hartselle Sandstone, a tight gas reservoir 
in North Alabama. Thin section and x-ray diffraction analyses of 
the core samples show that the samples are predominantly quartz 
with moderate to large amount of clay matrix (mostly illite and ka- 
olinite) and the cement materials are predominately ankerite. Ce- 
mentation factor and saturation exponent values vary from bed to 
bed; however, values of a=0.1, m=2.28, and n=1.58 are found to 
be unique and acceptable for general evaluation in the Hartselle 
Sandstone. The cation exchange capacities (CEC) were determined 
by the strontium exchange technique. Gamma ray and SSP values 
have been correlated with the CEC measurements. Attempts have 
also been made to correlate the CEC to Qv, but found unsuccessful 
due to the anomalous low porosities. Water saturations calculated 
with two different models (Waxman-Smits and Dual-Water Model) 
gave rise to a significant disagreement. The cause(s) of the discrep- 
ancy will be investigated in the second year of this project and a 
new approach will be sought. 14 refs., 14 figs., 10 tabs. 


19118 Case study of gas migration in the Wasatch and 
Mesaverde formations of the Piceance Basin, Colorado. 
Mercer, J.C.; Frohne, K.H.; Aminer, J.R.; Layne, A.W. 
(U.S. Dept. of Energy). pp 12 of Proceedings of the 60th 
SPE annual technical conference. Dallas, TX; Society of 
Petroleum Engineers (1985). (CONF-85091 17—). 
From Annual technical conference and exposition of the So- 
ciety < oan Engineers; Las Vegas, NV, USA (22 Sep 1985). 
Department of Energy (DOE), Morgantown 
Sins reel Center (METC) has conducted a reservoir 
simulation study and an engineering analysis on gas migration for 
two tight lenticular sandstone units, the Wasatch Formation and the 
Mesaverde Group, in Garfield County, Colorado. The study quanti- 
fied potential gas loss through migration from the Naval Oil Shale 
Reserve (NOSR) No. 3 to nearby producing wells located in the 
Rulison Field, and forecasted production for proposed NOSR No. 
3 offset wells located at previously selected sites, offsetting com- 
mercial wells outside the reserve. After the reservoirs were charac- 
terized, production was forecasted using a reservoir simulator to 
history match actual production. A dual-porosity reservoir simula- 
tor, developed specifically for naturally fractured gas producing 
reservoirs, and reservoir engineering calculations were used in the 
study. The study followed two extensive DOE field testing pro- 
grams, a nearby multiwell experiment (MWX), and a special Mesa- 
verde test well (1XM9) drilled in NOSR No. 3. 
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REFER ALSO TO CITATION(S) 19044, 19074, 19076, 19077, 19085, 19118 


19119 (CONF-850207—8) Co-production well test of the 
CBS Unit No. 1 well Mt. Selman Gas Field, Texas. Foh, S.E. 
(Institute of Gas Technology, Chicago, IL (USA)). 1985. 
12p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86007288. 

From Geopressured-geothermal energy conference; Austin, 
TX, USA (4 Feb 1985). 

This project was designed to obtain technical data on the 
mechanism of co-production of gas and water. Primary production 
from the Mt. Selman field started in 1956 and extended until 1971, 
during which a total of 7.7 BCF of natural gas had been produced. 
Secondary Gas Recovery, Inc. acquired leases to the abandoned 
field in February 1983. Reentry of one of the old wells indicated 
that water would need to be pumped to recover the gas by co-pro- 
duction. A second well was reentered for offset well pressure moni- 
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toring during the test. Analysis of field test data combined with 
production projections using several computer models yielded the 
following results: The presence of about 12 BCF of gas in place, 
originally calculated from preliminary testing and primary produc- 
tion data, was confirmed. The distribution of gas in the reservoir 
was quite different than calculated assuming a critical gas saturation 
of 15% in the invaded reservoir. Specifically, free gas was primari- 
ly a dispersed, immobile phase throughout the water-wet rock 
matrix. No significant “attic” gas cap was found in the area near 
the wellbore investigated during two months of production testing. 
Pressure drawdown caused by co-producing brine and gas made 
the dispersed gas phase mobile in the area around the wellbore af- 
fected by the test. Thus, the mechanics for enhanced recovery by 
co-production was confirmed. The reservoir volume capable of 
being affected by pressure drawdown using existing, unstimulated 
wells was not large enough to result in a commercial operation 
without additional expenditures for well workovers, stimulation, 
etc. to remove larger volumes of brine. 4 refs., 9 figs. 


(DOE/MC/21353—1987) Eastern gas shales geos- 
tatistical lineament analysis. Final report. Pratt, S.; Robey, 
E.; Wojewodka, R. (EG and G/Washington Analytical 
Services Center, Inc., Morgantown, WV (USA)). Dec 1986. 
Contract AC21-85MC21353. 46p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86001062. 

A geostatistical analysis was conducted to determine if prox- 
imity to lineaments affects the production of Devonian shale gas 
wells. Production data, including open flow and 10-year cumulative 
production, were gathered for 847 gas wells in three areas of differ- 
ent tectonic stress: southwestern West Virginia, eastern Meigs 
County, Ohio, and Floyd county, Kentucky. Three experienced 
mappers were contracted to independently identify lineaments in 
each study area for the purpose of comparing the mappers and 
their techniques. Data pertaining to the proximity and density of 
lineaments near each well were collected from maps provided by 
each contractor. Gas production was found not to be consistently 
associated with the proximity of lineaments nor linement intersec- 
tions. The lack of correlation may be attributed to the fact that the 
corresponding maps provided by each contractor were vastly dif- 
ferent. These difference may account for inconsistent findings of 
past lineament studies. The lack of observable relationships between 
lineaments and production, coupled with the degree of disparity in 
the lineaments seen by three experienced mappers, indicated many 
viable avenues for future research. The analysis clearly shows a 
need for more accurate and systematic methods of mapping linea- 
ments before they become useful for gas exploration. 26 refs., 11 
figs., 5 tabs. 


19121 (NZERDC-P—83) Filling of CNG _ cylinders. 
Report upon problems occurring in the filling of CNG cylin- 
ders in vehicles. Zoellner, S. (Auckland Univ. (New Zea- 
land). Dept. of Mechanical Engineering). Jul 1984. 42p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86900506. 

The CNG industry in New Zealand, and within it the CNG 
refuelling industry, began with very little experience which could 
be transferred from overseas. In spite of this the filling process itself 
can now be regarded as reasonably mature, and indeed during the 
time spent at the stations no case has been observed where the fill- 
ing process was hindered by any major problems. (Appendix 1.2). 
There is a certain annoyance about the comparatively long time a 
CNG user has to spend refilling, and any research for optimizing 
the filling process would be worthwhile. For this purpose experi- 
mental and theoretical research to determine thermodynamic pa- 
rameters of the flow at various points of the system would be nec- 
essary to identify and to eliminate (where possible) major flow re- 
strictions. Expecied benefits of such research would be an increased 
filling speed as well as more accurate data to establish the waste 
pressures occurring for different conditions and a better general 
knowledge about “what's going on” during a fill. The need for 
more general knowledge about the behavior of CNG at various fill- 
ing conditions becomes particularly evident where the measuring of 
quantities relies on the accurate knowledge of parameters of the gas 
and where the consequences of future alterations, e.g., of the gas 
composition or the final fill pressure, are to be estimated. 24 refs., 1 
fig., 3 tabs. 
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19122 (BG-Trans—07272) Study of the relationship be- 
tween stimulus and smell sensations: application to gas odori- 
zation. Sales, M.; Borelli, F.; Annaratone, S. (British Gas 
Corp., London; International Gas Union, London (UK)). 
1985. Translation of IGU/D6-67. 25p. NTIS (US Sales 
Only), PC A02/MFAO1. File Number DE86900571. 

Following the numerous experiments and studies carried out 
on gas odorization, both at national and international level, by So- 
cieta Italiana per il Gas, it has been found that the Weber-Fechner 
Law presents some anomalies at both high and low concentrations. 
This law, which is universally accepted in the psycho-physiological 
field, specifies that the strength of a sensation is directly propor- 
tional to the logarithm of the stimulus. The intuitive reasons that 
lead one to infer that the law does not apply to the whole range of 
smell sensations are outlined. To this end, a study employing statis- 
tical methods, on the results of the experiments purposely made to 
control mathematically the linearity of the relationship between the 
concentrations of an odorous fluid in air and the corresponding 
smell strengths, as well as the limits of the validity range, was con- 
ducted. At a later stage, the function that would best illustrate the 
relationship throughout the range of olfactory sensations was exam- 
ined. An exponential-type function forming an "S” and character- 
ized by two parameters was chosen. The curve thus determined 
offers, above all, in relation to the straight line, the advantages of a 
greater approximation of the trend of the phenomenen at the high 
and low concentration of the odorous fluid in the air, and a more 
exact and unequivocal determination of the threshold concentra- 
tions. The relationship so determined adds additional elements to 
the general investigation of the relation between the stimulus and 
the olfactory sensations applied, in particular, to the study of gas 
odorization, is a further contribution to the resolution of the differ- 
ent aspects of the problem. 10 refs. 
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19123 (CONF-8505237—4) LNG peakshaving plant costs 
update. Anderson, P.J.; Welker, J.R. (Institute of Gas Tech- 
nology, Chicago, IL (USA); Arkansas Univ., Fayetteville 
(USA)). 1985. 13p. Institute of Gas Technology South State 
St. Chicago, IL 60616. File Number TI86900901. 

From American Gas Association distribution/transmission 
conference; Boston, MA, USA (20 May 1985). 

The cost of LNG peakshaving plants has escalated since pre- 
vious cost estimates were published in the mid-1970's. New stand- 
ard for plant siting, design, and construction have also resulted in 
increased costs. Despite increasing costs the use of LNG is expect- 
ed to increase in the next several years reflecting both its cost com- 
petitiveness for peakshaving and its versatility in utility company 
applications. 6 figs., 2 tabs. 


0305 Health And Safety 

REFER ALSO TO CITATION(S) 19093, 19122, 20244 
0306 Marketing And Economics 

REFER ALSO TO CITATION(S) 19056, 19096, 19421 


19124 (DOE/EIA—0130(85/12)) Natural Gas Monthly, 
December 1985. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). 24 Feb 1986. 
182p. NTIS, PC A09/MF AOi; i - GPO; GPO Dep. File 
Number DE86007215. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1980 through 1985 
with monthly data for the most recent 3 years. Some data are also 
given by State or city; some data are also given for previous years. 
Operating and financial data for major interstate natural gas pipe- 
line companies, as well as data on filings, ceiling prices, and trans- 
portation under the Natural Gas Policy Act of 1978, are also in- 
cluded. Explanatory notes, a discussion of data sources, and a glos- 


ERA-11/9 / 2552 


sary are included. Three reports previously published as separate 
annuals are now published in this report. The three are: ”Under- 
ground Natural Gas Storage in the United States” (DOE/EIA- 
0239); "US Imports and Exports of Natural Gas” (DOE/EIA- 
0188); and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA-0129). Featured article for this month is "Use of Natu- 
ral Gas and Other Energy Sources in Commercial Buildings.” 


19125 (PB—86-107869/XAB) Development of a curb- 
valve flowmeter for gas theft detection. Final report. Fitzger- 
ald, K.F.; Glicksman, L.R.; Peterson, C.R. (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). Sep 1984. 
69p. (MIT-EL—84-021). NTIS, PC A04/MF AO1. 

Today, according to numerous gas utilities, significant : >ve- 
nues are being lost via theft of service, losses ultimately passeu on 
to the businesses honest customers. A method to detect such thiev- 
ery developed was the design of a secondary flowmetering device. 
Located outside a suspected concern, and placed within the small 
confines of a modified valve or pipe structure, its function is to act 
as a cross reference for the existing positive-displacement meter. 
The concept chosen was the phenomena of vortex shedding, a fluid 
oscillatory instability which is used extensively as a measuring tech- 
nique in the process control industry. Feasibility studies were car- 
ried out using a flat, non-moving bluff-shedding element and a 
piezo-electric bimorph ceramic cantilevered behind it. Both ele- 
ments were situated within a curb valve based prototype design 
having a test section inner diameter of one inch. As predicted, ex- 
periments demonstrate a repeatable, linear relationship between fre- 
quency of oscillation and volume flow for flow rates between 200 
and 1000 CFH. 
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REFER ALSO TO CITATION(S) 21123 
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19126 (CONF-8505237—1) Research on_ stresses 
buried gas pipelines subject to combined loadings. 2 
J.M.; ‘ean, H.A.; Saha, N.C.; McClinton, M. (Institute of 
Gas Technology, Chicago, IL (USA); Gas Research Inst., 
Chicago, IL (USA)). 1985. 48p. Institute of Gas Technolo- 
gy, 3424 South State St., Chicago, IL 60616. File Number 
TI86900900. 

From American Gas Association distribution/transmission 
conference; Boston, MA, USA (20 May 1985). 

A series of field and laboratory tests were performed to de- 
termine the influence of combined loads on pipe structural (stress/ 
strain) behavior. Three field test sites were constructed near 
Racine, Wisconsin, along a 30-year-old operating pipeline. Data 
were acquired over a 2-year period and analyzed. In one phase of 
the analysis, the acquired data were compared with results obtained 
from several models. The models evaluated were found to be con- 
servative in their predictions of hoop stress, but were not able to 
pin-point where on the pipe’s circumference the highest stresses 
were occurring. In another phase of the analysis, the acquired data 
were systematically compared in computerized bivariate/multivar- 
iate analyses from which empirical equations were obtained that ex- 
pressed pipe stress in terms of several measured variables. Closed- 
form solutions were then matched to the empirical equations to 
obtain formulas for uniform hoop (circumferential) stress and uni- 
form axial (longitudinal) stress. The results of both phases were 
then combined in a model, EMPP, that more comprehensively pre- 
dicts the hoop stress in an EMbedded Pressurized Pipe under com- 
bined loads other than vehicular loads. The EMPP model achieved 
a very high correlation (r = 0.99) with the acquired data, indica- 
tive of its potential to accurately describe the state of hoop stress in 
a gas pipeline buried in close proximity to the ground surface in the 
absence of vehicular loads. To evaluate the effects of vehicular 
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loads, comparisons were made between field measurements and pre- 
dictions of several models. Two models developed using an elastic 
layer theory predicted soil stresses and strains that closely agreed 
with measurements obtained during traffic tests, and a simple hy- 
drostatic model provided pipe stress predictions within 50 psi of the 
actual measurements. 14 refs., 21 figs. 


19127 (CONF-8505237—3) Field-testing results on the 
sonic leak pinpointer. Huebler, J.E.; Ziolkowski, C.J.; 
Eynon, S.B.; Altpeter, L.L. Jr. (Institute of Gas Technolo- 
gy, Chicago, IL (USA). 1985. 25p. Institute of Gas Tech- 
nology, 3424 South State St., Chicago, IL 60616. File 
Number T1I86900902. 

From American Gas Association distribution/transmission 
conference; Boston, MA, USA e May 1985). 

This paper discusses the ield-testing results on the sonic leak 
pinpointer for medium- and high-pressure gas distribution systems. 
The sonic leak pinpointer is a supplement to conventional leak pin- 
pointers by means of which false excavations can be eliminated. 
During the field testing, currently available pinpointing techniques 
(including the combustible gas indicator) accurately pinpointed 
leaks at 74% of the sites. The addition of the sonic leak pinpointer 
to these techniques increased the accurate pinpointing to 97% of 
the sites, an improvement of 23%. Accurate pinpointing is defined 
as +-2 feet, ensuring that the leak is in the first bell hole excavated. 
Uses for the pinpointer and the general procedure for using the in- 
strument are also discussed. The current results demonstrate that 
the sonic leak pinpointer has a payback period of less than two 
months. 10 figs., 4 tabs. 


19128 Ferromagnetic hysteresis and the effects of stress 
on magnetisation. Jiles, D.C. (Queen’s Univ., Kinston, On- 
tario). pp 1141-1149 of Quantitative nondestructive evalua- 
tion--volume 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The ideas presented have been used to interpret survey logs 
of in-service gas pipelines and to explain the effects of stress on the 
magnetic properties of sections of steel pipes tested under laborato- 
ry conditions. The techniques are also useful in evaluating stress in 
different constructional steels. In considering the effects of stress on 
magnetisation of ferromagnets the order of application of stress and 
field is important and emphasized in this paper. The effects of stress 
on magnetisation can be explained on the basis of a model present- 
ed here which also indicates why the order of application is signifi- 
cant. 
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19129 (CONF-8505237—5) Availability of new natural 
gas standards from IGT. Attari, A. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). 1985. 10p. Institute of Gas 
Technology, 3424 South State St., Chicago, IL 60616. File 
Number T18690091 1. 

Fron: American Gas Association distribution/transmission 
conference; Boston, MA, USA (20 May 1985). 

Since 1961 the Institute of Gas Technology (IGT) has pro- 
vided the gas industry with natural gas standards of certified heat- 
ing value and specific gravity for calibration of calorimeters and 
gravitometers, respectively. The establishment of this program at 
IGT was the result of an earlier project initiated by AGA in coop- 
eration with the National Bureau of Standards (NBS). This pro- 
gram was recently expanded at IGT with the support and the initi- 
ative from the Gas Research Institute (GRI) to produce additional 
natural gas standards including a gas chromatographic calibration 
standard gas. 3 figs., 2 tabs. 


19130 (CONF-8604131—1) Calibration standards 
program at Institute of Gas Technology (IGT). Attari, A. (In- 
—— of Gas Technology, Chicago, IL (USA)). Mar 1986. 
. Institute of Gas Technology, South State St., Chicago, 
60616. File Number T186900894. 
From International congress on gas quality; Groningen, 
Netherlands (22 Apr 1986). 
The Institute of Gas Technology has provided the American 
gas industry with natural gas standards of certified calorific value 
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and specific gravity since 1965. In August of 1984, a research pro- 
gram was established at IGT to study the factors that may influ- 
ence the stability of natural gas calibration standards during their 
preparation, storage and use. The information obtained in the 
course of this study is being utilized to prepare a series of calibra- 
tion standards for natural gas measurements by gas chromatography 
and calorimetry. This paper will review th history of previous 
work and the cooperative research activities that lead to the prepa- 
ration and availability of the new calibration standards that are 
traceable to the primary standards from the National Bureau of 
Standards (NBS). 2 refs., 4 tabs. 


19131 (DOE/MC/20693—1995) Measurement of in-situ 
hydrate dissociation properties. Final technical report, Octo- 
ber 1, 1983-October 1, 1985. Sloan, E.D.; Selim, M.S. (Colo- 
trado School of Mines, Golden (USA). Dept. of Chemical 
Engineering and Petroleum Refining). 1 Dec 1985. Contract 
AC21-83MC20693. 41p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86003756. 

In order to recover gas from hydrate reserves, it is necessary 
for heat to flow in order to dissociate the water bonds in the hy- 
drate structure. The question of heat flow is central to any inhibitor 
injection, or dissociation by hot fluids because the molecules in the 
resulting fluid phases have more energy than those still trapped in 
the solid hydrate phase. The source of the energy given to the fluid 
molecules may be the reserve itself, the surrounding earth, or hot 
fluids such as steam or geothermal brines. In this work, we meas- 
ured the rate of hydrate dissociation as a function of heat input, at 
low, constant pressure. We also measured the thermodynamic pa- 
rameters of heat capacity and heat of dissociation, which we then 
used in two mathematical models we generated for hydrate disso- 
ciation. The more complex mathematical model (both heat and 
mass transfer) was shown to collapse to the simpler model (heat 
transfer alone controlling) for the cases of practical interest. The 
heat transfer controlled, moving boundary model was demonstrated 
to fit all of the hydrate dissociation data within 10%, with no ad- 
justable parameters in the model. This a priori prediction of hy- 
drate dissociation measurements represents the state-of-the-art in ac- 
curacy. We have proposed the follow-on work of measurement and 
modelling of the dissociation of hydrates in sediments, together 
with the completion of the measurement of hydrate thermal con- 
ductivity in sediment. If funded, the follow-on work should allow a 
quantitative prediction of the production rates of gas from hydrates. 
6 refs., 2 figs. 


19132 (UCID—20612) High-pressure mechanical and 
sonic properties of a Devonian shale from West Virginia. 
Heard, H.C.; Lin, W. (Lawrence Livermore National Lab., 
CA (USA)). Jan 1986. Contract W-7405-ENG-48. 45p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86007201. 

Static mechanical properties and sonic velocities were deter- 
mined on each of four members of the Devonian shale from Co- 
lumbia Gas Transmission’s well 20403, Huntington, West Virginia. 
They were: Pressure - volume data to 4.0 GPa; Compressive 
strength at confining pressures up to 300 MPa, both parallel and 
perpendicular to bedding. Extensile strength at 100 to 700 MPa 
confining pressure, both parallel and perpendicular to bedding. 
Loading and unloading path in uniaxial strain at 20 to 500 MPa 
confining pressure, both parallel and perpendicular to bedding. 
Tensile strength at ambient pressure, parallel and perpendicular to 
bedding. Shear and compressional wave velocities at confining 
pressures up to 1000 MPa parallel, at 45°, and perpendicular to bed- 
ding. Results are presented and discussed. 32 refs., 10 figs., 10 tabs. 
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0340 Combustion 
REFER ALSO TO CITATION(S) 19111, 19112, 20182 
0350 Storage 


REFER ALSO TO CITATION(S) 19111, 19112 


19133 (PB—86-123627/XAB) LNG storage: safety analy- 
sis. Annual report for January-December 1982. Smith, K.A.; 
Virk, P.S. (Massachusetts Inst. of Tech., Cambridge (USA). 
LNG Research Center). Jun 1983. 101p. NTIS, PC A06/ 
MF A0O1. 

Progress is summarized for two projects in the area of LNG 
safety: (1) Rollover Phenomena: A nonlinear evolutionary model 
was used to study heat- and mass-transfer processes between two 
homogeneous layers with an initial step change in temperature and 
concentration across the interface. Two types of behavior were dis- 
covered: at low stability ratios, a steady state characterized by an 
antisymmetric velocity profile was reached whereas, at higher sta- 
bility ratios, the velocity profile oscillated. In the former case, the 
buoyancy flux was proportional to the stability ratio while in the 
latter it was independent of it. (2) LNG Tank Dynamics. New ex- 
perimental results were obtained to delineate the effect of liquid 
height (L/D) upon tank dynamics. From these it was possible to 
isolate the effects of side- and bottom-wall heat leaks, the latter 
having an appreciable influence. The excess-boiloff data were in 
substantial accord with an earlier, single time constant, theoretical 
model. 


04 OIL SHALES AND TAR SANDS 
0401 Reserves And Exploration 

REFER ALSO TO CITATION(S) 19096 

0402 Site Geology And Hydrology 

REFER ALSO TO CITATION(S) 19116 

0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 19135 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 19137 


19134 (CONF-850301—10) Energy from Eastern oil 
shales: an overview of research status. Punwani, D.V. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). 1985. 23p. In- 
stitute of Gas Technolo roe — State St., Chicago, 
IL 60616. File Number 869009 
From 12. annual energy aaa conference and exposi- 
tion; ——. DC, USA (25 Mar 1985). 
oil shales of the Eastern United States represent a very 
large energy resource that also lies close to the marketplace. Al- 
though estimates vary, one estimate shows that more than 400 bil- 
lion barrels of oil are recoverable from surface-mineable Devonian 
oil shales in the states of Alabama, Indiana, Kentucky, Michigan, 
Ohio, and Tennessee. Conventional thermal retorting of Eastern 
and Western oil shales with comparable organic carbon contents re- 
sults in a much lower oil yield for the Eastern shales. This discour- 
aged research and development of this energy resource, until about 
ten years ago, when the Institute of Gas Technology discovered 
that retorting Eastern oil shales in a hydrogen-rich atmosphere at 
elevated pressures gives oil yields that are 2.5 times those possible 
by thermal retorting. Over the last ten years many research, devel- 
opment, and feasibility programs, both Government- and industry- 
funded, have been conducted to utilize the Eastern oil shale re- 
sources. The scope of these programs has included thermal retort- 
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ing, hydroretorting, fluid-bed retorting, solvent extraction, gasifica- 
tion, beneficiation, and environmental testing. The scale of testing 
in these programs has ranged from laboratory scale through large 
pilot plants. This paper presents an overview of the research relat- 
ing to the processing of Eastern oil shales to recovery energy. 44 
refs., 4 figs., 4 tabs. 


19135 (DOE/METC—85/6026) First annual oil shale/tar 
sand contractors meeting: proceedings. (USDOE Laramie 
Project Office, WY. Extraction Projects Management Div.). 
Dec 1985. 375p. (CONF-850761—). NTIS, PC A16/MF 
A01; 1; GPO Dep. File Number DE85013717. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

This proceedings consists of the papers that were presented 
at the Department of Energy's First Annual Oil Shale/Tar Sand 
Contractors Meeting. The meeting was sponsored and hosted by 
the Department of Energy's Morgantown Energy Technology 
Center and was held July 9 through 11, 1985, at the Ramada Inn in 
Morgantown, West Virginia. The meeting was attended by 108 in- 
dividuals from industry, academia, national laboratories, the De- 
partment of Energy, and other domestic and foreign Governmental 
agencies. The purposes of this meeting were to review the current 
status and recent accomplishments in the Oil Shale and Tar Sand 
programs, to encourage interchange of information and ideas, and 
to enable the Department of Energy to plan future work. The 
meeting provided a forum for the interaction between industry and 
the Department of Energy. The Oil Shale and Tar Sand programs 
are designed to provide industry with the research and develop- 
ment necessary to permit commercial utilization of the US fossil 
fuel resources. All papers have been processed for inclusion in the 
Energy Data Base. 


19136 Recovery of bitumen from tar sands by a thermally 
coupled fluidized-bed process. Seader, J.D.; Smart, L.M 
(Dept. of Chemical Eng., Univ. of Utah, Salt Lake City, 
UT). pp 1067-1079 of Third international conference on 
heavy crude and tar sands. New York, NY; UNITAR/ 
UNDP Information Center for Heavy Crude and Tar Sands 
(1985). (CONF-850710—). Contract FG01-82CE15136. 

From 3. international conference on heavy crude and tar 
sands; Long Beach, CA, USA (22 Jul 1985). 

Tar sands, biomass, heavy oil, oil shale and coal are consid- 
ered to be the primary contributors to the emerging synfuel indus- 
try. On a global basis, Meyer and Fulton (1982) estimate the total 
heavy oil and bitumen resource to be more than 4 trillion barrels, 
with in-place reserves estimated at 671 billion barrels of oil. These 
resources are enormous when compared to the known conventional 
light oil reserves. Bitumen deposits represent about 70 percent of 
the total world resource of bitumen and heavy oil. Approximately 
71 percent of the total heavy oil resource is believed to be located 
around the Orinoco Heavy Oil Belt in Eastern Venezuela; whereas, 
the estimate by Meyer and Fulton, (1982) places nearly 68 percent 
of the world bitumen resource in the western provinces of Canada. 
The bitumen resource exists usually in the form of oil-impregnated 
rock deposits, also referred to as tar sand, oil sand, or bituminous 
sands. Although Canada and the Soviet Union posses nearly ninety 
percent of the global tar sand resource, the United States’ portion 
represents a significant fossil-fuel source. Even though tar sand de- 
posits are known to exist in 22 of the 50 states, major deposits of 1 
million barrels of in-place oil or more exist in only 9 states. Of the 
total United States tar sand resource, over 90 percent is estimated 
to be located in the state of Utah. 
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0405 Properties And Composition 


REFER ALSO TO CITATION(S) 19012, 19132, 19135, 20227, 20228 
0409 Waste Research And Management 

REFER ALSO TO CITATION(S) 19135, 19138 

0410 Environmental Aspects 

REFER ALSO TO CITATION(S) 19037, 19135 


19137 (ORNL/Sub—83-13817/3-01) Source term esti- 
mates for synthetic fuels technologies: oil shale extraction 
technologies. (TRW Energy Development Group, Redondo 
Beach, CA (USA). Energy Technology Div.). Jan 1986. 
Contract AC05-840R21400. 62p. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE86006734. 

Development of the synthetic fuels industry has raised con- 
cerns relating to the risks involved in the potential release of toxic 
or hazardous substances in the production and utilization of syn- 
thetic fuels. The Environmental Sciences Division, Oak Ridge Na- 
tional Laboratory (ORNL) is currently performing both health and 
environmental risk assessments associated with three synthetic fuels 
technologies, namely, direct liquefaction, indirect liquefaction and 
oil shale processing. Synfuels processes evaluated in this effort are 
as follows: Direct coal liquefaction processes - H-Coal, SRC-I, 
SRC-II, and Exxon Donor Solvent (EDS); indirect coal liquefac- 
tion processes - Fischer-Tropsch (F-T) synthetis via Lurgi and 
Koppers-Totzek (K-T) gasification processes; and oil shale extrac- 
tion processes - TOSCO II and Paraho. One key element of risk 
assessment is the characterization of streams of concern. Thus, 
ORNL has sponsored two tasks in order to (1) estimate the source 
terms for liquid synthetic fuel technologies, and (2) analyze the var- 
ious aspects associated with utilization of synfuel products. Source 
term estimates are estimates of pollutant-specific emission rates as- 
sociated with each waste stream (source). Pollutants are catego- 
rized according to pollutant/compound groupings, herein referred 
to as risk analysis units (RAUs) associated with specific health and 
environmental risks. The 38 RAUs of interest in this study are sum- 
marized in Table 1-1. This report presents the Task 1 results for oil 
shale extraction technologies (i.e... TOSCO II and Paraho). Base 
plant configurations evaluated in this report have been adapted 
from conceptual design information published in engineering analy- 
sis reports. 20 refs. 


19138 (PB—86-110277/XAB) Solute-loading resources in 
the Dirty Devil River Basin, Utah. Rittmaster, R.L.; Mueller, 
D.K. (Bureau of Reclamation, Denver, CO (USA). Engi- 
neering and Research Center). May 1985. 26p. (REC- 
ERC—85-5). NTIS, PC A03/MF AO1. 

Water management planning for salinity control is often 
based on the assumption that a reduction in the solute-loading level 
is conserved downstream. This assumption was tested using field 
data from the Dirty Devil River Basin, in southeastern Utah, and in 
a batch (laboratory) study of water and sediment samples. The 
study was designed to identify the sources of solute loading in the 
basin and to determine the differences in solute loading from chan- 
nel sediments, in response to variations in initial water quality. A 
primary goal was to determine the present extent of gypsum disso- 
lution from channel material and its potential change if agricultural 
salinity-control measures are instituted. 


19139 Aerosol sampling and characterization in the devel- 
oping US oil shale industry. Hargis, K.M.; Tillery, M.I1; 
Gonzales, M.; Garcia, L.L. (Los Alamos National Lab., 
NM). pp 481-500 of Aerosols in the mining and industrial 
work environments. Volume 2. Characterization. Marple, 
V.A.; Liu, B.Y.H. (eds.). Ann Arbor, MI; Ann Arbor Sci- 
ence Publishers (1983). Contract W-7405-ENG-36. 

Aerosol sampling and characterization studies of workplace 
air were conducted at four demonstration-scale oil shale facilities 
located in northwestern Colorado and northeastern Utah. These fa- 
cilities consisted of an underground mining/aboveground retorting 
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facility, two modified in situ (MIS) retorting facilities with associat- 
ed underground mining, and a true in situ retorting facility. Empha- 
sis was placed on study of the retorting phase of operation at these 
facilities. Aerosol samples were collected on filter media by high- 
volume air samplers low-volume portable sampling pumps with or 
without cyclone preseparators, and cascade impactors. Samples 
were analyzed to determine total and respirable dust concentra- 
tions, particle size distributions, free silica content, total benzeen-or 
cyclohexane-extractables, and selected polynuclear aromatic hydro- 
carbons (PAH). Total and respirable dust concentrations were ob- 
served to range from very low to very high, with significant free 
silica content. Measurable levels of PAH were also observed at 
each of the facilities. 25 references, 3 figures, 5 tables. 
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REFER ALSO TO CITATION(S) 19895 
0504 Feed Processing 


REFER ALSO TO CITATION(S) 20594, 21127 


19140 (INER—0538) Recovery of uranium from sea 
water recycle test for microsphere adsorbents. Liang, C.H.; 
Huang, T.S.C.C. (Institute of Nuclear Energy Research, 
Lung-Tan (Taiwan)). Oct 1983. 17p. (CONF-831095—4). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86901029. 

From International meeting on recovery of uranium from 
seawater; Tokyo, Japan (17 Oct 1983). 

The long-term stability of microsphere adsorbent was under 
recycle test at The Institute of Nuclear Energy Research (INER). 
The adsorption process was done at the Tung-Hsiao Salt Electro- 
dialysis Factory, and the elution process was done at INER. Hy- 
drous titanium oxide microspheres, IGFe37, was filled in six differ- 
ent columns of different dimensions. Ten days adsorption, two days 
elution, one day washing and one day assembly was proceeded as 
one cycle. Average values of the parameters were obtained after 
twelve times of recycle experiment. The uranium adsorption capac- 
ity is 72.8 wg U/g-Ad (888.2 wg U/g-Ti). The loss of titanium is 
<0.3%/cycle. The adsorption efficiency for 6 different columns is 
ranged from 7.02% to 43.44%. The elution efficiency is greater 
than 90%. After 12 cycles, the particle of adsorbent still maintained 
in spherical form. The mechanical strength and physical properties 
of adsorbent have remained the same through the twelve cycle 
period. 


19141 (INER—0539) Uranium adsorption with composite 
titanium-iron hydrous oxide microspheres. Wen, T.J.; Huang, 
T.S.C.C. (Institute of Nuclear Energy Research, Lung-Tan 
(Taiwan)). Oct 1983. 17p. (CONF-831095—5). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86901030. 

From International meeting on recovery of uranium from 
seawater; Tokyo, Japan (17 Oct 1983). 

Microsphere type of composite hydrous titanium-iron oxides 
prepared by internal gelation method from homogeneous solutions 
were studied with a view to developing a better adsorbent for ura- 
nium recovery from seawater. Both uranium adsorption capacity 
and efficiency of the composite Ti-Fe hydrous oxide were en- 
hanced with increasing iron weight content from 2% to 10%. The 
optimum uranium adsorption capacity and efficiency was obtained 
between 8.5% to 11.0% iron content. From the secondary electron 
image, rougher surface was observed in species prepared with 9.5% 
iron content than species prepared with 2.0% iron content. For a 
ten-days adsorption from natural seawater (3.18 ppB) in small 
column, the uranium uptake was 72 yg U/g-Ad and the adsorption 
efficiency was about 22%. The change of enthalpy obtained by ura- 
nium adsorption on composite Ti-Fe hydrous oxide microspheres 
was 23.5 Kcal mol™*. 
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0505 Enrichment 
REFER ALSO TO CITATION(S) 20530, 20537 


19142 (K/D—5622) Microcomputer-based instrument for 
the detection and analysis of precession motion in a gas cen- 
trifuge machine. Paulus, S.S. (Tennessee Univ., Knoxville 
(USA)). Mar 1986. Contract AC05-840T21400. 142p. NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE86007779. 

The Centrifuge Precession Analyzer (CPA) is a microcom- 
puter-based instrument which detects precession motion in a gas 
centrifuge machine and calculates the amplitude and frequency of 
precession. The CPA consists of a printed circuit board which con- 
tains signal-conditioning circuitry and a 24-bit counter and an 
INTEL iSBC 80-/24 single-board computer. Precession motion is 
detected by monitoring a signal generated by a variable reluctance 
pick-up coil in the top of the centrifuge machine. This signal is 
called a Fidler signal. The initial Fidler signal triggers a counter 
which is clocked by a high-precision, 20.000000-MHz, temperature- 
controlled, crystal oscillator. The contents of the counter are read 
by the computer, and the counter reset after every ten Fidler sig- 
nals. The speed of the centrifuge machine and the amplitude and 
frequency of precession are calculated, and the results are displayed 
on a liquid crystal display on the front panel of the CPA. The 
thesis contains results from data generated by a Fidler signal simu- 
lator and data taken when the centrifuge was operated under three 
test conditions: (1) nitrogen gas during drive-up, steady state, and 
drive-down, (2) xenon gas during slip test, steady state, and the ad- 
dition of gas, and (3) no gas during steady state. The qualitative re- 
sults were consistent with experience with centrifuge machines UFe 
in that the amplitude of precession increased and the frequency of 
precession decreased during drive-up, drive-down and the slip 
check. The magnitude of the amplitude and frequency of precession 
were proportional to the molecular weight of the gases in steady 
state. 


0506 By-products 
REFER ALSO TO CITATION(S) 19379 
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REFER ALSO TO CITATION(S) 19223, 19373, 20385, 20402, 20510, 20594, 
20599 


19143 (JAERI-M—84-167) Density measurements of 
small amounts of high-density solids by a floatation method. 
Akabori, Mitsuo; Shiba, Koreyuki. (Japan Atomic Energy 
Research Inst., "Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Sep 
1984. 19p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700988. 

A floatation method for determining the density of small 
amounts of high-density solids is described. The use of a float com- 
bined with an appropriate floatation liquid allows us to measure the 
density of high-density substances in small amounts. Using the 
sample of 0.1 g in weight, the floatation liquid of 3.0 g cm® in den- 
sity and the float of 1.5 g cm* in apparent density, the sample densi- 
ties of 5, 10 and 20 g cm® are determined to an accuracy better than 
+-0.002, +-0.01 and +-0.05 g cm, respectively that correspond to 
about +-1 x 10° cm*in volume. By means of appropriate degassing 
treatments, the densities of (Th,U)O: pellets of --0.1 g in weight and 
--9.55 g cm® in density were determined with an accuracy better 
than +-0.05%. 
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REFER ALSO TO CITATION(S) 19225, 19369, 19379, 20476, 20492, 20536, 
20629 


19144 (CONF-860415—2) Human factors activities in te- 
leoperator development at the Oak Ridge National Laborato- 
ry. Draper, J.V.; Herndon, J.N. (Clarke Ambrose, Inc., 
Knoxville, TN (USA); Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 15p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86005160. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

. The Consolidated Fuel Reprocessing Program (CFRP) at 
the Oak Ridge National Laboratory is developing advanced teleo- 
perator systems for maintenance of future nuclear reprocessing fa- 
cilities. Remote maintenance systems developed by the CFRP em- 
phasize man-in-the-loop teleoperation. Consequently, human factors 
issues which affect teleoperator performance must be addressed. 
This papers surveys research and development activities carried out 
by the human factors group within the Remote Control Engineer- 
ing Task of the CFRP. 


19145 (CONF-860487—2) Advanced remote handling de- 
velopments for high radiation applications. Herndon, J.N.; 
Kring, C.T.; Feldman, M.J.; Kuban, D.P.; Martin, H.L.; 
Rowe, J.C.; Hamel, W.R. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 23p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86004802. 
From Robots conference; Chicago, IL, USA (20 Apr 1986). 
The Remote Control Engineering Task of the Consolidated 
Fuel Reprocessing Program at Oak Ridge National Laboratory has 
been developing advanced techniques for remote maintenance of 
future US fuel reprocessing plants. These efforts are based on the 
application of teleoperated, force-reflecting servomanipulators for 
dexterous remote handling with television viewing for large-volume 
hazardous applications. These developments fully address the non- 
repetitive nature of remote maintenance in the unstructured envi- 
ronments encountered in fuel reprocessing. This paper covers the 
primary emphasis in the present program; the design, fabrication, 
and installation of a prototype remote handling system for reproc- 
essing applications, the Advanced Integrated Maintenance System. 


19146 (CONF-8509156—3) Signal transmission tech- 
niques for large-scale nuclear fuel reprocessing applications. 
Herndon, J.N.; Bible, D.W. (Oak Ridge National Lab., TN 
(USA)). 1985. ’ Contract AC05-840R21400. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85017709. 

From France/U.S. Department of Energy meeting on 
remote systems technology; Saclay, France (2 Sep 1985). 

The RCE is currently developing a prototypic microwave- 
based signal transmission system for reprocessing cell applications. 
This system, being developed for use in the Advanced Integrated 
Maintenance System (AIMS), will operate in the 10-GHz frequency 
range. Provisions are being made for five real-time video channels, 
three bidirectional data channels at one megabaud data rate each, 
and two audio channels. The basic utility of the concept has been 
proven in a laboratory demonstration using gallium arsenide gunn 
diode transmitter/receivers with horn antennas. Unidirectional 
transmission of one real-time video channel over a distance of 200 
ft was demonstrated. No evidence of multipath interference was de- 
tected even when the transmission path was surrounded by metallic 
reflectors. The microwave signal transmission system for the AIMS 
application is in final design. Fabrication in the ORNL instrument 
shops will begin in October 1985, and the system should be oper- 
ational in the Maintenance Systems Test Area (MSTA) at ORNL 
in the latter half of 1986. 


19147 (DP-MS—85-80) Probability of process laboratory 
errors affecting reprocessing operations. Perkins, W.C. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1986. Contract AC09-76SR00001. Sp. 
(CONF-860415—5). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86007161. 
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From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

Probabilistic methods are used to assess the risks of postulat- 
ed accidents at the Savannah River Plant (SRP), operated for the 
United States Department of Energy by E.I. du Pont de Nemours 
and Company. The SRP includes two reprocessing areas, one for 
depleted uranium targets and one for enriched uranium fuels. In the 
preparation of the Safety Analysis Report for these reprocessing 
areas, rare-event frequencies are calculated by fault-tree analysis 
(FTA). In many SRP reprocessing operations, nuclear safety is pro- 
vided by dilution of fissile materials to safe concentrations rather 
than by vessel dimensions and geometry. Thus the process laborato- 
ry at SRP has an especially important role in both process control 
and safety. Data on the reliability of results reported from process 
sample analyses are frequently needed in FTA. Further, these data 
must reflect both the accuracy of the laboratory analyses and their 
credibility with operating personnel, an important recovery factor 
in human reliability analysis. To meet this need, SRP experience for 
the eight-year period 1976 to 1983 was analyzed. The probability 
that an incorrect sample result was reported by the laboratory and 
that it was used as a basis for process operation was 2.6 per 100,000 
analyses. The best fit to the time-between-errors data is a normal 
distribution. A least-squares straight-line plot of errors per year has 
a slightly negative slope. The consequences of the laboratory errors 
were actually small or nonexistent due to other safeguards. Most of 
them caused only short operating delays, and no hazardous materi- 
als were released from the plant as a result of the reported errors. 


19148 (KFK—3990) New concepts of fast breeder reproc- 
essing. Koch, G. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Heisse Chemie; Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt Wiederaufarbeitung und Abfallbehandlung). Oct 
1985. 10p. (PWA—60/85). NTIS, PC E02; Available from 
NTIS as TIB/B86-00325. 

Chemical reprocessing of the nuclear fuel, and recycle of the 
energy carrier materials plutonium and uranium, is the key to 
achieve this outstanding efficiency. Based on the PUREX process 
which has proven successful in thermal fuel reprocessing, proce- 
dures and equipment have been developed to adapt this process to 
FBR fuel conditions, and to improve both its economy and envi- 
ronmental compatability. This paper concentrates on the chemical 
aspects of these concepts; it discusses in particular the minimization 
of medium-active aqueous wastes by application of a ‘salt-free’ 
PUREX scheme in conjunction with electro-redox procedures, 
splitting and recycling of raffinate streams, improvements in fuel 
dissolution and off-gas purification, and the development of special- 
ized construction materials. In addition, some guidelines to future R 
and D are discussed. 


19149 (LA—10281-MS) Actinide recovery from pyroche- 
mical residues. Avens, L.R.; Clifton, D.G.; Vigil, A.R. (Los 
Alamos National Lab., NM (USA)). May 1985. Contract W- 
7405-ENG-36. 18p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85015370. 

We demonstrated a new process for recovering plutonium 
and americium from pyrochemical waste. The method is based on 
chloride solution anion exchange at low acidity, or acidity that 
eliminates corrosive HCl fumes. Developmental experiments of the 
process flow chart concentrated on molten salt extraction (MSE) 
residues and gave >95% plutonium and >90% americium recov- 
ery. The recovered plutonium contained <500 ppM americium and 
<2500 ppM magnesium. The process operates by sorbing PuCl.? 
from high-chloride low-acid solution. Americium and other metals 
are washed from the ion exchange column with IN HNO;-4.8M 
NaCl. After elution, plutonium is recovered by hydroxide precipita- 
tion, and americium is recovered by NaHCOs precipitation. All fil- 
trates from the process can be discardable as low-level contaminat- 
ed waste. Production-scale experiments are in progress for MSE 
residues. Flow charts for actinide recovery from electro-refining 
and direct oxide reduction residues are presented and discussed. 
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19150 (ORNL/CSD/TM—205) Review of spent-fuel 
photon and neutron source spectra. Hermann, O.W.; Alexan- 
der, C.W. (Oak Ridge National Lab., TN (USA)). Jan 1986. 
Contract AC05-840R21400. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86006764. 

The calculations of speni-fuel photon and neutron spectra 
have been significantly improved over the past several years. Meth- 
ods for performing these computations at ORNL have been imple- 
mented in the ORIGEN2 and ORIGEN-S codes and the SAS2 
control module of the SCALE system. The codes use photon data 
for delayed gamma rays, x-rays, spontaneous fission gamma rays, 
(a,n) reaction gamma rays, bremsstrahlung and decay constants, 
taken mainly from the Evaluated Nuclear Data Structure File. The 
data for neutron source strengths and spectral distributions of spon- 
taneous fission and (a,n) reactions were compiled from several dif- 
ferent research projects. Brief discussions of the codes, the spectral 
data and the range of applicability are presented. Also, several ex- 
amples of spent-fuel photon and neutron spectra are included. 29 
refs. 


19151 (ORNL/TM—9852) Consolidated Fuel 

ing Program. Progress report for period July 1-September 30, 
1985. (Oak Ridge National Lab., TN (USA)). Dec 1985. 
Contract AC05-840R21400. 40p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE86006776. 

Progress is reported on the following: process and engineer- 
ing R and D; engineering systems; Integrated Equipment Test Fa- 
cility operations; strategic planning and analysis; BRET project; 
and HTGR fuel reprocessing. 


19152 The advancement of remote systems technology: 
past perspectives and future plans. Feldman, M.J.; Hamel, 
W.R. (Fuel Recycle Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee). pp 33-46 of Waste isolation in 
the U.S., technical programs and public education. Vol. 1. 
La Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

In the Consolidated Fuel Reprocessing Program at the Oak 
Ridge National Laboratory, a comprehensive remote systems devel- 
opment program has existed for the past five years. The new 
remote technology under development is expected to significantly 
improve remote operations by extending the range of admissible 
remote tasks and increasing remote work efficiency. The motiva- 
tion and justification for the program are discussed by surveying 
the 40 years of remote operating experience which exists and con- 
sidering the essential features of various old and new philosophies 
which have been, or are being, used in remote engineering. A 
future direction based upon the Remotex concept is explained, and 
recent progress in the development of an advanced servomanipula- 
tor-based maintenance concept is summarized to show that a new 
generation of remote systems capability is feasible through ad- 
vanced technology. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 19196, 19209, 19210, 19246, 19250, 19251, 
19269, 19353, 19355, 19356, 19367, 19368, 20621 


19153 (CONF-860317—10) Monitored Retrievable Stor- 
age (MRS) Facility and its impact on spent fuel transporta- 
tion. Joy, D.S.; Jolley, R.L. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 19p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86006941. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

, The Department of Energy has identified nine potential sites 
for a repository to permanently dispose of radioactive wastes. DOE 
has released several sets of maps and tables identifying expected 
transportation routes between nuclear reactors and repository sites. 
More recently, the DOE has announced three potential Monitored 
Retrievable Storage Facility (MRS) sites in the state of Tennessee. 
Obviously, if a large portion of the spent fuel is routed to Tennes- 
see for consolidation and repackaging, there will be significant 
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changes in the estimated routes. For typical scenarios, the number 
of shipments in the vicinity of the repository will be reduced. For 
example, with direct reactor to repository shipments, 995 highway 
and 262 rail shipments are expected to arrive at the repository an- 
nually. With a MRS these numbers are reduced to 201 and 30, re- 
spectively. The remaining consolidated fuel would be transported 
from the MRS in 22 dedicated trains (each train transporting five 
casks). Conversely, the MRS would result in an increase in the 
number of spent fuel shipments traveling through the eastern part 
of Tennessee. However, the operation of a MRS would significant- 
ly reduce the number of shipments through the central and western 
parts of the state. 


19154 (DAS—150) Accident of the cargo Mont-Louis on 
Saturday August 25th 1984. Ringot, C. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. d’Analyse de Surete). Dec 1984. 38p. (In French). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86750678. 

The shipwreck of the Mont-Louis loaded with 30 containers 
filled with 350 tons of UF. is described. Characteristics and per- 
formances of 48 Y containers are recalled. Possible impact of the 
accident are examined. Then the recovery of containers is de- 
scribed. This accident demonstrates the efficiency of safety in the 
nuclear industry. The only point to reconsider is the protection of 
the vane of the container. In an appendice transport regulations are 
recalled. 


19155 (DOE/AL/33218—T2) Spent nuclear fuel and high 
level radioactive waste transportation. Recommendations and 
ene of a comprehensive transportation plan. 'Transporta- 

tion primer. (Western Interstate Energy Board, Denver, CO 
(USA)). Jun 1985. Contract AC04-85AL33218;AC04- 
84AL25747. 675p. NTIS, PC A99/MF AOI; 1; GPO Dep. 
File Number DE86007672. 

The Primer contains chapters on: Shipments of spent fuel/ 
HLW in the West; Transportation implications of the Nuclear 
Waste Policy Act and its implementation; Federal agency authority 
and regulatory framework for shipping spent fuel/HLW; Effect of 
the Department of Transportation's Inconsistency Rulings and fed- 
eral court law on state/local transportation restrictions; Liability 
issues under the Price-Anderson Act; Transportation casks and 
storage options; Transportation cost and risk analyses; and Emer- 
gency prepardness and response. 


19156 (DOE/AL/33218—T3) Spent nuclear fuel and high 


level radioactive waste transportation. White paper. (Western 
Interstate Energy Board, Denver, CO (USA)). Jun 1985. 
Contract AC04-85AL33218; ;AC04-84AL25747. 32p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DES6007673. 

The High-Level Radioactive Waste Committee of the West- 
ern Interstate Energy Board has been involved in a year-long coop- 
erative project with the US Department of Energy (DOE) to de- 
velop an information base on the transportation of spent nuclear 
fuel and high-level radioactive waste (HLW) so that western states 
can be constructive and informed participants in the repository pro- 
gram under the Nuclear Waste Policy Act (NWPA). The historical 
safety record of transportation of HLW and spent fuel is excellent; 
no release of these radioactive materials has ever occurred during 
transportation. Projected shipments under the NWPA will, howev- 
er, greatly exceed current shipments in the US. For example, over 
the past five years, 119 metric tons of civilian spent fuel have been 
shipped in this country, while shipments to the first and second re- 
pository are each expected to peak at 3000 metric tons per year. 
The Committee believes that the successful development and oper- 
ation of a national HLW/spent fuel transportation system can best 
be accomplished through an open process based on the common 
sense approach of taking all reasonable measures to minimize public 
risk and performing whatever actions are reasonably required to 
promote public acceptance. Therefore, the Committee recommends 
that the Department of Energy further the goals of the NWPA by 
developing a Comprehensive Transportation Plan which adopts a 
systematic, comprehensive, and integrated approach to resolving all 
spent fuel and HLW transportation issues in a timely manner. The 
suggested scope of such a plan is discussed in this White paper. 
Many of the suggested elements of such a plan are similar to those 
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being developed by the Department of energy for inclusion in the 
Department's Transportation Institutional Plan. 


19157 (DOE/JIO—002) Defense Transuranic Waste Pro- 
gram. Transuranic waste transportation assessment and guid- 
ance report. (USDOE Joint Integration Office, Albuquer- 
que, NM). Aug 1985. 113p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE86005752. 

The Transportation Assessment and Guidance Report 
(TAGR) is designed to provide DOE-managed defense sites with 
guidance and citable analyses addressing National Environmental 
Policy Act (NEPA) requirements for qualifying and transporting 
transuranic (TRU) wastes to the Waste Isolation Pilot Plant 
(WIPP) in southeastern New Mexico. 


19158 (DOE/RW—0046) Transportation Business Plan. 
(USDOE Offfice of Civilian Radioactive Waste Manage- 
ment, Washington, DC). Jan 1986. 55p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE860063 16. 

The Transportation Business Plan is a step in the process of 
procuring the transportation system. It sets the context for business 
strategy decisions by providing pertinent background information, 
describing the legislation and policies governing transportation 
under the NWPA, and describing requirements of the transporta- 
tion system. Included in the document are strategies for procuring 
shipping casks and transportation support services. In the spirit of 
the NWPA directive to utilize the private sector to the maximum 
extent possible, opportunities for business ventures are obvious 
throughout the system development cycle. 


19159 (LA-UR—86-568) Compact approach to long-term 
monitored retrievable storage of spent fuel. Muir, D.W. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. Sp. (CONF-860317—21). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86007383. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

. We examine a new approach to monitored retrievable stor- 
age (MRS) that is extremely compact in terms of total land use and 
may offer increased security and reduced environmental impact, 
relative to current designs. This approach involves embedding the 
spent fuel assemblies in monolithic blocks of metallic aluminum. 
While this would clearly require increased effort in the spent-fuel 
packaging phase, it would offer in return the above-mentioned en- 
vironmental advantages, plus the option of easily extending the sur- 
face-storage time scale from several years to several decades if a 
need for longer storage times should arise in the future. 


19160 (PNL—5452) Preliminary analysis of the postulat- 
ed changes needed to achieve rail cask handling capabilities at 
selected light water reactors. Konzek, G.J. (Pacific North- 
west Labs., Richland, WA (USA)). Feb 1986. Contract 
AC06-76RL01830. 7ip. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE86007745. 

Reactor-specific railroad and crane information for all 
LWRs in the US was extracted from current sources of informa- 
tion. Based on this information, reactors were separated into two 
basic groups consisting of reactors with existing, usable rail cask ca- 
pabilities and those without these capabilities. The latter group is 
the main focus of this study. The group of reactors without present 
rail cask handling capabilities was further separated into two sub- 
groups consisting of reactors considered essentially incapable of 
handling a large rail cask of about 100 tons and reactors where pos- 
tulated facility changes could result in rail cask handling capabili- 
ties. Based on a selected population of 127 reactors, the results of 
this assessment indicate that usable rail cask capabilities exist at 83 
(65%) of the reactors. Twelve (27%) of the remaining 44 reactors 
are deemed incapable of handling a large rail cask without major 
changes, and 32 reactors are considered likely candidates for poten- 
tially achieving rail cask handling capabilities. In the latter group, 
facility changes were postulated that would conceptually enable 
these reactors to handle large rail casks. The estimated cost per 
plant of required facility changes varied widely from a high of 
about $35 million to a low of <$0.3 million. Only 11 of the 32 
plants would require crane upgrades. Spur track and right-of-way 
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costs would apparently vary widely among sites. These results are 
based on preliminary analyses using available generic cost data. 
They represent lower bound values that are useful for developing 
an initial assessment of the viability of the postulated changes on a 
system-wide basis, but are not intended to be absolute values for 
specific reactors or sites. 


19161 (PNL—5456) Spent fuel behavior under abnormal 
thermal transients during dry storage. Stahl, D.; Landow, 
M.P.; Burian, R.J.; Pasupathi, V. (Battelle Columbus Labs., 
OH (USA)). Jan 1986. Contract AC06-76RL01830. 38p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86007480. 

This study was performed to determine the effects of abnor- 
mally high temperatures on spent fuel behavior. Prior to testing, 
calculations using the CIRFI3 code were used to determine the 
steady-state fuel and cask component temperatures. The TRUMP 
code was used to determine transient heating rates under postulated 
abnormal events during which convection cooling of the cask sur- 
faces was obstructed by a debris bed covering the cask. The peak 
rate of temperature rise during the first 6 h was calculated to be 
about 15°C/h, followed by a rate of about 1°C/h. A Turkey Point 
spent fuel rod segment was heated to ~ 800°C. The segment de- 
formed uniformly with an average strain of 17% at failure and a 
local strain of 60%. Pretest characterization of the spent fuel con- 
sisted of visual examination, profilometry, eddy-current examina- 
tion, gamma scanning, fission gas collection, void volume measure- 
ment, fission gas analysis, hydrogen analysis of the cladding, 
burnup analysis, cladding metallography, and fuel ceramography. 
Post-test characterization showed that the failure was a pinhole 
cladding breach. The results of the tests showed that spent fuel 
temperatures in excess of 700°C are required to produce a cladding 
breach in fuel rods pressurized to 500 psing (3.45 MPa) under pos- 
tulated abnormal thermal transient cask conditions. The pinhole 
cladding breach that developed would be too small to compromise 
the confinement of spent fuel particles during an abnormal event or 
after normal cooling conditions are restored. This behavior is simi- 
lar to that found in other slow ramp tests with irradiated and nonir- 
radiated rod sections and nonirradiated whole rods under condi- 
tions that bracketed postulated abnormal heating rates. This similar- 
ity is attributed to annealing of the irradiation-strengthened Zirca- 
loy cladding during heating. In both cases, the failure was a benign, 
ductile pinhole rupture. 


19162 (PNL—5571) Single PWR spent fuel assembly 
heat transfer data for computer code evaluations. Bates, J.M. 
(Pacific Northwest Labs., Richland, WA (USA)). Jan 1986. 
Contract AC06-76RL01830. 242p. NTIS, PC All/MF AO1; 
1; GPO Dep. File Number DE86006322. 

The descriptions and results of two separate heat transfer 
tests designed to investigate the dry storage of commercial PWR 
spent fuel assemblies are presented. Presented first are descriptions 
and selected results from the Fuel Temperature Test performed at 
the Engine Maintenance and Disassembly facility on the Nevada 
Test Site. An actual spent fuel assembly from the Turkey Point 
Unit Number 3 Reactor with a decay heat level of 1.17 KW, was 
installed vertically in a test stand mounted canister/liner assembly. 
The boundary temperatures were controlled and the canister back- 
fill gases were alternated between air, helium and vacuum to inves- 
tigate the primary heat transfer mechanisms of convection, conduc- 
tion and radiation. The assembly temperature profiles were experi- 
mentally measured using installed thermocouple instrumentation. 
Also presented are the results from the Single Assembly Heat 
Transfer Test designed and fabricated by Allied General Nuclear 
Services, under contract to the Department of Energy, and ulti- 
mately conducted by the Pacific Northwest Laboratory. For this 
test, an electrically heated 15 x 15 rod assembly was used to model 
a single PWR spent fuel assembly. The electrically heated model 
fuel assembly permitted various “decay heat”, levels to be tested; 
1.0 KW and 0.5 KW were used for these tests. The model fuel as- 
sembly was positioned within a prototypic fuel tube and in turn 
placed within a double-walled sealed cask. The complete test as- 
sembly could be positioned at any desired orientation (horizontal, 
vertical, and 25° from horizontal for the present work) and back- 
filled as desired (air, helium, or vacuum). Tests were run for all 
combinations of “decay heat,” backfill, and orientation. Boundary 
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conditions were imposed by temperature controlled guard heaters 
installed on the cask exterior surface. 


19163 (PNL—5747) Radioactive particulate release asso- 
ciated with the DOT specification 6M container under hypo- 
thetical accident conditions. Taylor, J.M.; Raney, P.J. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Feb 1986. Con- 
tract AC06-76RL01830. 56p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE86007449. 

A testing program was conducted to determine the leakage 
of depleted uranium dioxide powder (DUO) from the inner contain- 
ment components of the US Department of Transportation's (DOT) 
specification 6M container under hypothetical accident conditions. 
Depleted uranium dioxide was selected as a surrogate for plutonium 
oxide because of the similarities in the powder characteristics, den- 
sity and particle size, and because of the special handling and spe- 
cial facilities required for plutonium oxide. The DUO was pack- 
aged inside food pack cans in three different configurations inside 
the 2R vessel of the 6M container. The amount of DUO powder 
leakage ranged from none detectable (<2 x 10~7 g) to a high of 1 x 
10-* g. The combination of gravity, vibration and pressure pro- 
duced the highest leakage of DUO. Containers that had hermetic 
seals (leak rates <6 x 10~* atm cc/min) did not leak any detectable 
amount (<2 x 10-7 g) of DUO under the test conditions. Impact 
forces had no effect on the leakage of particles with the packaging 
configurations used. 23 refs., 24 figs., 3 tabs. 


19164 (PNL—5765) Performance assessment of the pro- 
posed Monitored Retrievable Storage Facility. Chockie, 
A.D.; Hostick, C.J.; Winter, C. (Pacific Northwest Labs., 
Richland, WA (USA)). Feb 1986. Contract AC06- 
76RL01830. 45p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86007746. 

Pacific Northwest laboratory (PNL) has completed a per- 
formance evaluation of the proposed monitored retrievable storage 
(MRS) facility. This study was undertaken as part of the Depart- 
ment of Energy MRS Program at PNL. The objective of the per- 
formance evaluation was to determine whether the conceptual 
MRS facility would be able to process spent fuel at the specified 
design rate of 3600 metric tons of uranium (MTU) per year. The 
performance of the proposed facility was assessed using the com- 
puter model COMPACT (Computer Optimization of Processing 
and Cask Transport) to simulate facility operations. The COM- 
PACT model consisted of three application models each of which 
addressed a different aspect of the facility's operation: MRS/waste 
transportation interface; cask handling capability; and disassembly/ 
consolidation (hot cell) operations. Our conclusions, based on the 
assessment of design criteria for the proposed facility, are as fol- 
lows: Facilities and equipment throughout the facility have capabil- 
ity beyond the 3600 MTU/y design requirement. This added capa- 
bility provides a reserve to compensate for unexpected perturba- 
tions in shipping or handling of the spent fuel. Calculations indicate 
that the facility’s maximum maintainable processing capability is ap- 
proximately 4800 MTU/y. 


19165 (PNL-SA—10891) Interim storage of spent ex- 
tended-burnup LWR fuel. Johnson, A.B. Jr.; Bailey, W.J. 
(Pacific Northwest Labs., Richland, WA (USA)). Nov 1982. 
Contract AC06-76RL01830. 28p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86007784. 

The existing data base for interim storage of spent water re- 
actor fuel has been reviewed and is summarized. Relevance of cur- 
rent experience with storage of spent fuel to storage of extended- 
burnup fuel is described. There is no evidence to date that extended 
burnup will lead to degradation of spent, light-water reactor fuel 
during wet storage. The availability of well-characterized extended- 
burnup fuel assemblies offers a cost-effective opportunity to obtain 
additional evidence of spent fuel behavior in wet storage. Extend- 
ing fuel burnup has a favorable impact on the spent fuel inventory: 
it reduces the rate at which spent fuel accumulates, which lowers 
the storage requirements. A disadvantage of extended-burnup fuel 
designs is their increased initial enrichment, which may necessitate 
changes in storage facilities or methods. 
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19166 (PNL-SA—13322) Microcomputer simulation 
model for facility performance assessment: a case study of nu- 
clear spent fuel handling facility operations. Chockie, A.D.; 
Hostick, C.J.; Otis, P.T. (Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1985. Contract AC06-76RL01830. 7p. 
(CONF-860119—4). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86007723. 

From Society for Computer Simulation (SCS) multiconfer- 
ence; San Diego, CA, USA (23 Jan 1986). 

A microcomputer based simulation model was recently de- 
veloped at the Pacific Northwest Laboratory (PNL) to assist in the 
evaluation of design alternatives for a proposed facility to receive, 
consolidate and store nuclear spent fuel from US commercial 
power plants. Previous performance assessments were limited to de- 
terministic calculations and Gantt chart representations of the facili- 
ty operations. To insure that the design of the facility will be ade- 
quate to meet the specified throughput requirements, the simulation 
model was used to analyze such factors as material flow, equipment 
capability and the interface between the MRS facility and the nu- 
clear waste transportation system. The simulation analysis model 
was based on commercially available software and application pro- 
grams designed to represent the MRS waste handling facility oper- 
ations. The results of the evaluation were used by the design 
review team at PNL to identify areas where design modifications 
should be considered. 4 figs. 


19167 (PNL-SA—13666) Spent fuel behavior in various 
storage modes. Johnson, A.B. Jr.; Bailey, W.J.; Gilbert, E.R. 
(Pacific Northwest Labs., Richland, WA (USA)). Jan 1986. 
Contract AC06-76RL01830. 16p. (CONF-860157—2). 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE86007737. 

From Spent fuel technology seminar; Washington, DC, USA 
(23 Jan 1986). 

Spent fuel integrity is a major consideration in licensing ac- 
tions for spent fuel storage technologies. Wet storage is the main- 
line US spent fuel management technology. Dry storage and rod 
consolidation are moving toward fully-licensed status. This paper 
summarizes the status of understanding regarding fuel behavior for 
the three technologies. 30 refs., 2 tabs. 


19168 (SAND—86-0091C) Development and use of gener- 
ic documents for assessing the impacts of transporting nuclear 
materials. Wolff, T.A. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 8p. (CONF- 
860317—7). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86006235. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

Generic documents for assessing the impacts of transporting 
nuclear materials have both attractive and limiting features. The ge- 
neric document approach - an avenue of documentation that in- 
volves developing compendia of information - can assit those who 
must deal with transporation issues in specific environmental docu- 
ments or who have a need for a general information source or a 
key to more detailed information. The generic approach does not 
eliminate the need for site or project-specific analyses. 


19169 (SAND—86-0222C) Potential importance of water 
pathways for spent fuel transportation accident risk. Ost- 
meyer, R.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. Sp. ar 
CONF-860317—12). NTIS, PC A02/MF AOI, 1; GPO Dep. 
File Number DE86007142. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 


This paper analyzes the potential importance of water path- 


way contamination for spent fuel transportation accident risk using - 


a “worst-case” water contamination scenario. The scenario used for 
the analysis involves an accident release that occurs near a reser- 
voir. Water pathway doses are compared to doses for accident re- 
leases in urban or agricultural areas. The results of the analysis indi- 
cate that water pathways are not important for assessing the risk of 
transporting spent reactor fuel by truck or by rail. 


ERA-11/9 / 2560 


19170 Status report on the spent fuel test-Climax, 
Nevada Test Site: A test of dry storage of spent fuel in a deep 
granite location. Ramspott, L.D.; Ballou, L.B.; Patrick, 
W.C. (Lawrence Livermore National Lab., Livermore, 
CA). pp 131-142 of Waste isolation in the US and else- 
where, technical programs and public communications. Vol. 
3. High-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Spent Fuel Test-Climax (SFT-C) is located at a depth of 
420 m in the Climax granite at the Nevada Test Site. The test array 
contains 11 canistered PWR fuel assemblies, plus associated electri- 
cal simulators and electrical heaters. There are nearly 900 channels 
of thermal, radiation, stress, displacement, and test control instru- 
mentation. 


19171 FFTF radioactive solid waste handling and trans- 
port. Thomson, J.D. (Westinghouse Hanford Co.). pp 515- 
527 of Waste isolation in the US and elsewhere, technical 
programs and public communications. Vol. 2. Low-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The equipment necessary for the disposal of radioactive solid 
waste from the Fast Flux Test Facility (FFTF) is scheduled to be 
available for operation in late 1982. The plan for disposal of radio- 
active waste from FFTF will utilize special waste containers, a re- 
usable Solid Waste Cask (SWC) and a Disposable Solid Waste Cask 
(DSWC). The SWC will be used to transport the waste from the 
Reactor Containment Building to a concrete and steel DSWC. The 
DSWC will then be transported to a burial site on the Hanford 
Reservation near Richland, Washington. Radioactive solid waste 
generated during the operation of the FFTF consists of activated 
test assembly hardware, reflectors, in-core shim assemblies and con- 
trol rods. This radioactive waste must be cleaned (sodium removed) 
prior to disposal. This paper provides a description of the solid 
waste disposal process, and the casks and equipment used for han- 
dling and transport. 


19172 A review of the status of transportation activities 
in various waste management systems. Allen, G.C.; Pope, 
R.B. (Sandia National Laboratory, Albuquerque, NM 
87185). pp 335-345 of Waste isolation in the U.S. and else- 
where, technical programs and public communications. Vol 
1. General. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, 
AZ; University of Arizona (1982). (CONF-820303—). Con- 
tract AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Transportation of nuclear materials is an indispensable com- 
ponent of both the nuclear industry and nuclear-related governmen- 
tal activities in the United States. It is a particularly important com- 
ponent of that part of the industry dealing with the processing, 
storage, and ultimate disposal of radioactive wastes. The U.S. De- 
partment of Energy (DOE) is involved in transportation as both a 
generator of nuclear waste and a promoter of nuclear activities. 


19173 The TRUPACT transuranic waste transportation 
system. Lamoreaux, G.H.; Sutherland, S.H.; Romesberg, 
L.E.; Eakes, R.G. (Sandia National Laboratory, Transporta- 
tion Tech. Center). pp 355-366 of Waste isolation in the 
U.S. and elsewhere, technical programs and public commu- 
nications. Vol 1. General. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF- 820303—). Contract AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar a. 

The Transportation Technology Center at Sandia National 
Laboratories is responsible for the development of new generation 
transportation systems to be utilized in the management of defense 
related CH-TRU waste. The development program places particu- 
lar emphasis on the compatibility of transportation hardware with 
both waste generating and receiving facilities. An initial design con- 
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cept has been completed and scale models are being fabricated and 
tested. Concurrent structural analysis, thermal analysis, and material 
test programs are being conducted to support the design effort. 
This paper presents a summary of the activities involved in the de- 
velopment program and a brief overview of the progress to data. 


19174 The information data bases at the Transportation 
ere Center. Emerson, E.L. (Transportation Technol- 
gy Center, Sandia National Laboratory, Albuquerque, NM 
87185). pp 367-374 of Waste isolation in the U.S. and else- 
where, technical programs and public communications. Vol 
1. General. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, 
AZ; University of Arizona (1982). (CONF-820303—). Con- 

tract AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Transportation Technology Center (TTC) at Sandia Na- 
tional Laboratories is a component of the Department of Energy’s 
Nuclear Waste Management Program. The center provides techni- 
cal management and support for those programs related to the 
transportation of nuclear materials. 


19175 Impacts of nuclear material flows on transporta- 
tion routing alternatives. Cashwell, J.W.; Joy, D.S.; 
McGuire, S.C. (Transportation Tech. Center, Sandia Na- 
tional Laboratory, Albuquerque, NM 87185). pp 389-397 of 
Waste isolation in the U.S. and elsewhere, technical pro- 

and public communications. Vol 1. General. Post, 
R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; University 
of Arizona (1982). (CONF-820303—). Contract AC04- 
76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Research and development activities to support the U.S. De- 
partment of Energy (DOE) sponsored efforts in nuclear waste 
transportation are coordinated through the Transportation Technol- 
ogy Center (TTC) at Sandia National Laboratories. Computerized 
logistics and routing models have been developed at Oak Ridge 
National Laboratory under the sponsorship of the TTC. These 
models are utilized to predict future flows of nuclear waste materi- 
als, forecast transportation requirements, and identify corridors 
through which these materials might be shipped. 


19176 The effects of regional management on transporta- 
tion requirements for low-level waste. Wilmot, E.L.; Shirley, 
C.G. (Transportation Tech. Center, Sandia National Lab., 
Albuquerque, NM 87184). pp 407-418 of Waste isolation in 
the U.S. and elsewhere, ieokhioul programs and public com- 
munications. Vol 1. General. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). Contract AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Through the Low-Level Radioactive Waste Policy Act of 
1980 (PL96-573), the 96th Congress of the United States instructed 
the Secretary of the Department of Energy (DOE) to prepare a 
report on the current U.S. low-level waste (LLW) management 
system and on the conditions and requirements for management on 
a regional basis. Section 4.(b) (1) (C) of PL96-573 specified that the 
DOE report “evaluate(s) the transportation requirements on a re- 
gional basis and in comparison with performance of present trans- 
portation practices for the shipment of low-level wastes, including 
an inventory of types and quantities of low-level wastes, and eval- 
uation of shipment requirements for each type of waste and an eval- 
uation of the ability of generators, shippers, and carriers to meet 
such requirements.” 


0510 Marketing And Economics 


REFER ALSO TO CITATION(S) 19267 


0520 Waste Management 


REFER ALSO TO CITATION(S) 19060, 19153, 19166, 19171, 19328, 19329, 
19330, 19331, 19332, 19333, 19334, 19335, 19336, 19337, 19338, 19339, 19340, 
19341, 19342, 19343, 19344, 19345, 19346, 19347, 19351, 19352, 19354, 19359, 
19359, 19360, 19361, 19362, 19363, 19364, 19365, 19366, 20044, 20057, 20387, 
20389, 20430, 20443, 20452, 20453, 20457, 20506, 20507, 20529, 20940, 20952, 
20953, 21095, 21120, 21122, 21125, 21126, 21128, 21129, 21136, 21143, 21146, 
21149, 21150, 21151, 21152, 21154, 21159, 21162, 21163 


19177 (AD-A—160431/3/XAB) Development of a sanded 
expansive salt grout for repository sealing application. Final 
report. Buck, A.D.; Boa, J.A.; Walley, D.M. (Army Engi- 
neer Waterways Experiment Station, Vicksburg, MS (USA). 
Structures Lab.). Aug 1985. 38p. NTIS, PC A03/MF AOI. 

A sanded version of the basic BCT 1-F expansive salt grout 
was developed by the US Army Engineer Waterways Experiment 
Station in early 1983 for use in a test by Terra Tek in the Fall of 
1983 in Salt Lake City. This grout is known as TT83. Initial labora- 
tory tests showed this mixture had adequate workability, imperme- 
ability, strength, and positive volume change. There were problems 
with flow when this material was batched for the Terra Tek test. 
Later investigation indicated this was probably due to use of differ- 
ent equipment with lower mixing capacity. Specimens made from 
this grout show over 0.1% expansion at an age between 56 and 90 
days and about 0.3 to 0.4 at 1 year; expansion testing is being con- 
tinued at 6-month intervals. It was concluded that this mixture is 
probably satisfactory for use in repository sealing applications in a 
salt rock horizon. 


19178 (AD-A—160443/8/XAB) Thermal stability of cer- 
tain hydrated phases in systems made using portland cement. 
Final report. Buck, A.D.; Burkes, J.P.; Poole, T.S. (Army 
Engineer Waterways Experiment Station, Vicksburg, MS 
(USA). Structures Lab.). Aug 1985. 79p. NTIS, PC A05/ 
MF AOl. 

As part of the study of hydraulic-cement system for use in 
possible underground isolation of nuclear wastes, this study was 
made to determine the temperature stability of ettringite and chlor- 
oaluminate. Either or both of these phases may be expected in a 
hydraulic cement system depending on the presence of salt (NaCl). 
The study of ettringite was made using 15 mixtures that contained 
portland cement, plaster, 2 levels of water, and in some mixtures, 1 
of 6 pozzolans (3 fly ashes, 1 slag, a silica fume, a natural pozzolan), 
plus a 16th mixture with anhydrous sodium sulfate replacing plaster 
(CaSO4 . 1/2H20). Specimens were made and stored at 23, 50, and 
75 C or 23, 75, and 100 C (all four temperatures in one case) for 
periodic examination by x-ray diffraction for phase compositiion 
and ettringite stability, and testing for compressive strength and re- 
strained expansion. A more limited study of the stability of chloroa- 
luminate was made along the same lines using fewer mixtures, salt 
instead of plaster, and higher temperatures plus some pressure. It 
was found that while some ettringette was decomposed at 75 C, de- 
pending on the composition of the mixture, all ettringite was unde- 
tectable by x-ray diffraction at 100 C, usually within a few days. 
The evidence indicates that the ettringite became amorphous and 
no significant test phases formed in its place. Since there was no 
corresponding loss in strength or reduction in volume, this loss of 
ettringite crystallinity was considered to be damaging. Based on 
much more limited data, chloroaluminate was found to decompose 
between 130 C at 25 psi and 170 C at 100 psi; no significant phases 
replaced it. 


19179 (AD-A—160444/6/XAB) Creep test of WIPP 
(Waste Isolation Pilot Plant) site anhydrite core. Final report. 
Stowe, R.L. (Army Engineer Waterways Experiment Sta- 
tion, Vicksburg, MS (USA). Structures Lab.). Sep 1985. 
30p. NTIS, PC A03/MF AOl1. 

A creep reaction frame, a test-specimen deformation jacket, 
a data-acquisition system, and a triaxial chamber were readied and 
verified for their suitability for conducting triaxial creep tests of 





05 NUCLEAR FUELS 
0520 Waste Management 


hard rock. All the equipment was found to be adequate for doing 
triaxial creep tests. A limited number of creep tests was conducted 
on anhydrite rock core from the Waste Isolation Pilot Plant 
(WIPP) site. Three of the four creep stages were observed during 
the testing. A logarithmic function was found to best fit the tran- 
sient and steady-state creep stages. 


19180 (AD-A—160551/8/XAB) Characterization of four 
Class H high sulfate-resistant portland cements. Final report. 
Buck, A.D.; Reinhold, R.E. (Army Engineer Waterways 
riment Station, Vicksburg, MS (USA). Environmental 

.). Sep 1985. 15p. NTIS, PC A02/MF AO1. 

As part of the materials selection process for underground 
repository sealings of nuclear wastes, all available Class H high sul- 
fate-resistant (HSR) portland cements that were commercially 
available in the United States in 1981 were obtained for testing and 
evaluation. Four such cements were found. The Class H designa- 
tion is that used by the American Petroleum Institute; the HSR 
type is similar to a Type V portland cement as described in ASTM 
C 150 in that it is intended to impart high sulfate resistance to the 
cement by the absence or near absence of calculated tricalcium alu- 
minate. Each cement was characterized by a combination of chemi- 
cal-physical testing and x-ray diffraction examination; it was con- 
cluded that all were generally similar and could be interchanged if 
such a need arose. 


19181 (AD-A—160594/8/XAB) Development of a sanded 
nonsalt expansive grout for repository sealing application. 
Final report. Buck, A.D. (Army Engineer Waterways Ex- 
periment Station, Vicksburg, MS (USA). Structures Lab.). 
Aug 1985. 28p. NTIS, PC A03/MF AOl1. 


A sanded version of expansive BCT 1-FF nonsalt grout was 
developed for use in the 1984 Terra Tek test in Salt Lake City, 
Utah, For that reason this grout is also known as TT84. Ability to 
maintain workability (flow) over a 2-hr time period was required in 
addition to adequate strength, adequate expansion, and low perme- 
ability of the hardened material. Laboratory testing also included 
sealing and exposure to elevated temperature as variables for expan- 
sion testing; permeability testing of a combined grout-anhydrite 
specimen to evaluate this contact surface was also done. Since the 
test specimen did not perform as well as expected in the Terra Tek 
test, a fragment of that grout was also examined in the laboratory. 
All test data generated at WES were satisfactory for this grout. 
Concern was raised about whether in field use the compressed wall 
rock will elastically deform so as to accommodate slight contrac- 
tion of the expansion grout mixture that will probably occur due to 
cooling after the rise in temperature due to heat of hydration or 
shrinkage due to drying or both in an actual field installation. It 
was recommended that periodic monitoring for expansion be con- 
tinued and should be started to follow changes, if any, in phase 
composition and microstructure of the grout with time. 


19182 (AD-A—160595/5/XAB) Characterization of sev- 
eral plasters and one retarder for repository mixtures. 
Final report. Buck, A.D.; Burkes, J.P.; Reinhold, R.E. 
(Army Engineer Waterways Experiment Station, Vicks- 
burg, MS (USA). Structures Lab.). Sep 1985. 29p. NTIS, 
PC A03/MF AOl1. 

Samples of plasters (i.e., calcium sulfate hemihydrate, 
CaSO4.1/2H?0) from six sources and one plaster retarder from a 
different source were obtained and characterized by a combination 
of chemical and physical testing and by petrographic examination. 
The petrographic examination included x-ray diffraction, optical 
microscopy, differential thermal analysis, and scanning electron mi- 
croscopy procedures. The intent of this work was twofold. One 
purpose was to determine if plaster per se could be used as an in- 
gredient for cementitious mixtures intended for repository sealing 
applications, Previous experience had been with use of a proprie- 
tary admixture that contained plaster. The second purpose was to 
determine one or more methods of distinguishing between the alpha 
and beta forms of calcium sulfate hemihydrate. Keywords: nuclear 
wastes; plaster of paris; tables(data). 
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19183 (AD-A—160692/0/XAB) Development of two can- 
didate concrete mixtures (salt, nonsalt) for repository sealing 
applications. Final report. Buck, A.D. (Army Engineer Wa- 
terways Experiment Station, Vicksburg, MS (USA). Struc- 
tures Lab.). Aug 1985. 59p. NTIS, PC A04/MF AOl1. 

Two concrete mixtures were developed in 1983 for possible 
use in nuclear waste repository sealing application. The salt con- 
crete was basically an adaptation of BCT 1-F salt grout made by 
adding aggregate. The nonsalt mixture was a similar adaptation of 
nonsalt BCT 1-FF grout. The basic requirement was continued 
workability after 2 hr of intermittent mixing. Tests of hardened 
specimens included strength, modulus of elasticity (E), permeabil- 
ity, coefficient of linear thermal expansion, thermal conductivity, 
expansion, creep, and examinations by X-ray diffraction for phase 
composition and by scanning electron microscopy for microstruc- 
ture. Some of the physical tests were done on specimens that had 
been kept at 23 + or - 1.7 °C and on other specimens kept at 61 + 
or - 2 °C. Tests for expansion and examinations for phase composi- 
tion and microstructure are being continued at 6-month or yearly 
intervals. It was concluded that each concrete mixture was a viable 
candidate for use in repository sealing applications. 


19184 (AECL—6836) High-level waste glass field burial 
tests at CRNL. The effect of geochemical kinetics on the re- 
lease and migration of fission products in a sandy aquifer. 
Melnyk, T.W.; Walton, F.B.; Johnson, H.L. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Jun 1983. 59p. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE83902823. 

In 1960 June, 25 nepheline syenite-based glass hemispheres 
containing the fission products 4°7Cs, Sr, '“*Ce and Ru were 
buried below the water table in fluvial sand at the Chalk River Nu- 
clear Laboratories of Atomic Energy of Canada Limited. Soil and 
groundwater concentrations of ®Sr and "Cs have been deter- 
mined since then and the data have been interpreted using kinetical- 
ly limited migration models to deduce the leaching history of the 
glass for these burial conditions. The leaching history derived from 
the field data is compared to laboratory leaching of samples from a 
glass hemisphere retrieved in 1978, and also to pre-burial laboratory 
leaching of identical hemispheres. The time dependence of the 
leach rates observed for the buried specimens suggests that leaching 
is being inhibited by the formation of a protective surface layer, al- 
though no direct observation of this layer has been made. Using an 
average leach rate of 5.6 x 10~'* kg/(m2s) derived from the field 
data for the period 1966 to 1977, it is estimated that it would re- 
quire approximately 20 million years to dissolve the glass hemi- 
spheres. The effect of the kinetic limitations of the fission-product/ 
fluvial-sand interactions is discussed with respect to the migration 
of ®Sr and 1°7Cs over a 20-a time scale. It is concluded that kineti- 
cally limited sorption by oxyhydroxides rather than equilibrium ion 
exchange controls the long-term migration of Cr; the action of 
the oxyhydroxides immobilizes the ®°Sr on the longer time scale. 
Cesium is initially rapidly bound to the micaceous fraction of the 
sand. On a longer time scale, slow remobilization of !°7Cs in partic- 
ulate form is observed and is believed to be related to bacterial 
action. 


19185 (AECL—7629) Low- and intermediate-level waste 
management practices in Canada. Charlesworth, D.H. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). May 1982. 13p. (CONF- 
820424—-40). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86901069. 

From ANS topical meeting on treatment and handling of ra- 
dioactive wastes; Richland, WA, USA (19 Apr 1982). 

Low- and intermediate-level wastes arise in Canada from the 
operation of nuclear power stations, nuclear research establish- 
ments, nuclear fuel and radioisotope production facilities, as well as 
from many medical, research and industrial organizations. Essential- 
ly all of the solid radioactive wastes are stored in a retrievable fash- 
ion at five waste management areas from which a portion is expect- 
ed to be transferred to future disposal facilities. Waste processing 
for volume reduction and stabilization is becoming an increasingly 
important part of low-level waste management because of the ad- 
vantages it provides for both interim storage currently, and perma- 
nent disposal in the future. 
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19186 (AECL—7764) Uranium tailings research at the 
Canada Centre for Mineral and Energy Technology 
(CANMET). Haw, V.A.; Ritcey, G.M.; Skeaff, J.M.; Dave, 
N.; Silver, M. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario). 1982. 34p. TAEA-CN— 
42/91; CONF-820914—9). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86901067. 


From International conference on nuclear power experience; 
Vienna, Austria (13 Sep 1982). 

There are over 100 million metric tons of uranium tailings 
on the surface of Canada, an amount that is expected to increase 
threefold by the end of the century. Because of their potential 
hazard to the environment and man, the Canada Centre for Mineral 
and Energy Technology (CANMET) began a major program ten 
years ago to examine the problem of uranium tailings management. 
Work to date has shown that: Vegetation of uranium tailings has 
been successful using seed mixtures planted on the tailings surface 
pretreated by lime and fertilizer. Lysimeter tests on uranium tailings 
have demonstrated that surface treatment and the presence or ab- 
sence of bacteria have a marked effect on the flow and chemistry 
of seepage water. Hydrogeochemical studies of the tailings have 
shown that acid conditions prevail in the upper zone of the tailings 
(i.e., above the water table) and that both radioactive and other 
toxic chemicals are concentrated near the bottom of the tailings. 
Work has been done in cooperation with others on the precipitation 
and removal of 7*Ra from tailings. water effluent by BaClk. The 
purpose of this work is to improve control of the total radium con- 
tent of water discharged to drainage systems by mechanical means. 
Investigation into pre-concentrating the ore prior to acid leaching 
has demonstrated that virtually all the radionuclides and sulphides 
can be concentrated into a fraction amounting to from 30 to 40% 
of the original feed, leaving a relatively clean tailing. We are still 
far from our objective of demonstrating, with reasonable assurance, 
effective methods for the long-term management of uranium tail- 
ings. An accelerated program is outlined. 


19187 (AECL—7786) Underlying chemistry research for 
the nuclear fuel waste management program. Torgerson, 
D.F.; Sagert, N.H.; Shoesmith, D.W.; Taylor, P. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Apr 1984. 77p. NTIS (US 
Sales Only), PC A0OS/MF A0Ol1. File Number DE84901539. 

This document reviews the underlying chemistry research 
part of the Canadian Nuclear Fuel Waste Management Program, 
carried out in the Research Chemistry Branch. This research is 
concerned with developing the basic chemical knowledge and 
under-standing required in other parts of the Program. There are 
four areas of underlying research: Waste Form Chemistry, Solute 
and Solution Chemistry, Rock-Water-Waste Interactions, and 
Abatement and Monitoring of Gas-Phase Radionuclides. 


19188 (AECL—7788) Diffusional mass transport phenom- 
ena in the buffer material and damaged zone of a borehole 
wall in an underground nuclear fuel waste vault. Page, S.; 
Cheung, S.C.H. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Jun 
1983. 26p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE83902821. 

The effects of the geometry of the borehole and the charac- 
teristics of the damaged borehole rock wall on the movement of 
the radionuclides from an underground nuclear waste vault have 
been studied. The results show that radionuclide transport will 
occur mainly through the buffer into the damaged zone of the 
borehole wall. As the degree of facturing of the damaged zone in- 
creases, the total radionuclide flux will increase up to a limit which 
can be approximated by a one-dimensional radial diffusion model. 
For large degrees of fracturing of the damaged zone, an increase in 
the radial buffer material thickness will decrease the total flux, 
whereas, for small degrees of fracturing, an increase in the radial 
buffer thickness may slightly increase the total flux. Increasing the 
vertical buffer thickness will significantly decrease the total flux 
when the degree of fracturing of the damaged zone is small. An 
increase in the vertical extent of the damaged zone will cause an 
increase in total flux. 
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19189 (AECL—7810) Use of borehole geophysical logs 
and hydrologic tests to characterize plutonic rock for nuclear 
fuel waste disposal. Davison, C.C.; Paillet, F.L. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). May 1984. 88p. NTIS (US 
Sales Only), PC A0S5/MF A011. File Number DE84901540. 

The selection of an igneous rock body for the disposal of nu- 
clear fuel waste will likely require the drilling and testing of a 
number of deep investigative boreholes in the rock body. Although 
coring of at least one hole at each Research Area will be essential, 
methods for making in situ geophysical and hydrological measure- 
ments can substitute for widespread coring and result in significant 
savings in time and money. A number of borehole methods have 
been applied to the investigation of plutonic rocks at Whiteshell 
Nuclear Research Establishment and Chalk River Nuclear Labora- 
tories in Canada. 


19190 (AECL—8361) Geochemistry of high-level waste 
disposal in granitic rocks. Chapman, N.A.; Sargent, F.P. 
(eds.). (Commission of the European Communities, Luxem- 
bourg). 1984. 121p. (EUR—9162; CONF-8309306—). NTIS 

S Sales Only), PC A06/MF AOl. File Number 
DE84901833. 

From Geochemistry of high-level waste disposal in granitic 
rocks workshop; Oxford, UK (12 Sep 1983). 

Also published as AECL report 8361. 

Under the auspices of the cooperative agreement between 
Euratom and Atomic Energy of Canada Ltd about radioactive 
waste management and disposal, a joint workshop was held on the 
topic of the geochemistry of high-level waste disposal in granitic 
rocks. The report covers (1) waste form leaching, (2) thermody- 
namics, (3) geochemical models, (4) the role of colloids, (5) sorp- 
tion phenomena, (6) the linking of flow and geochemical models, 
(7) microbial activity. 


19191 (BMI/ONWI—562) Schematic designs for pene- 
tration seals for a repository in Richton Dome. Kelsall, P.C.; 
Case, J.B.; Meyer, D.; Franzone, J.G.; Coons, W.E. (IT 
Corp., Albuquerque, NM (USA)). Dec 1985. Contract 
AC02-83CH10140. 189p. NTIS, PC A09/MF AOI; 1; GPO 
Dep. File Number DE86007014. 

The isolation of radioactive wastes in geologic repositories 
requires that human-made penetrations such as shafts, tunnels, or 
boreholes are adequately sealed. This report describes schematic 
seal designs for a repository in dome salt referenced to the geology 
of the Richton Dome in Mississippi. The designs are presented for 
extensive peer review and will be updated as conceptual designs if 
the Richton Dome is selected as a candidate repository site. The 
principal components of the seal system are concrete bulkheads and 
dense earth backfill placed in salt and anhydrite horizons in the 
shafts and in the tunnels in the shaft pillar. Crushed salt backfill is 
placed throughout the disposal areas. Close to the waste, this back- 
fill should consolidate in response to closure of the rooms, resulting 
in effective encapsulation of the waste within a period of about 
1000 years. Analyses based on a limited amount of laboratory test- 
ing indicate that consolidation rates will be relatively slow at loca- 
tions further removed from the waste. Rates of consolidation are 
slow because of the slow-creeping properties of the Richton Dome 
salt and because of the relatively shallow (1900 feet) repository 
depth. 


19192 (BMI/ONWI—563) Schematic designs for pene- 
tration seals for a repository in the Paradox Basin. Kelsall, 
P.C.; Meyer, D.; Case, J.B.; Coons, W.E. (IT Corp., Albu- 
querque, NM (USA)). Dec 1985. Contract AC02- 
83CH10140. 197p. NTIS, PC A09/MF AOl1; 1; GPO Dep. 
File Number DE86006667. 

The isolation of radioactive wastes in geologic repositories 
requires that human-made penetrations such as shafts, tunnels, or 
boreholes are adequately sealed. This report describes schematic 
seal designs for a repository in bedded salt referenced to the stratig- 
raphy of the Paradox Basin. The designs are presented for extensive 
peer review and will be updated as conceptual designs if the Par- 
aodx Basin is selected as a candidate repository site. The principal 
components used in the shaft seal system are concrete bulkheads 
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interspersed with highly compacted bentonite-rich earth fill. In the 
repository-level tunnels and rooms, the principal material used in 
the seal system is crushed salt obtained from excavating the reposi- 
tory. It is anticipated that crushed salt will consolidate in response 
to closure of the repository rooms, to the degree that mechanical 
and hydrologic properties will eventually match those of undis- 
turbed, intact salt. For Paradox Basin Cycle 6 salt, analyses indic- 
tate that this process will require approximately 300 years for a seal 
located at the base of one of the repository shafts (where there is 
little increase in temperature due to waste emplacement) and ap- 
proximately 140 years for a seal located in a main passageway 
within the repository. These analyses are based on uncertain labora- 
tory data regarding intact salt creep rates and crushed salt consoli- 
dation characteristics, and must be regarded as preliminary. 


19193 (BMI/ONWI—564) Schematic designs for pene- 
tration seals for a repository in the Permian Basin. Kelsall, 
P.C.; Case, J.B.; Coons, W.E.; Franzone, J.G.; Meyer, D. 
(IT Corp., Albuquerque, NM (USA)). Dec 1985. Contract 
AC02-83CH10140. 196p. NTIS, PC A09/MF A01; 1; GPO 
Dep. File Number DE86006937. 

The isolation of radioactive wastes in geologic repositories 
requires that human-made penetrations such as shafts, tunnels, or 
boreholes are adequately sealed. This report describes schematic 
seal designs for a repository in bedded salt referenced to the stratig- 
raphy of the Permian Basin. The designs are presented for extensive 
peer review and will be updated as conceptual designs if the Permi- 
an Basin is selected as a candidate repository site. The principal ma- 
terial used in the seal system in the repository-level rooms and tun- 
nels is crushed salt obtained from excavating the repository. It is 
anticipated that crushed salt will consolidate in response to closure 
of the repository rooms, to the degree that mechanical and hydro- 
logic properties will eventually match those of undisturbed, intact 
salt. For Permian Basin Unit 4 salt, analyses indicate that this proc- 
ess will require approximately 700 years for a seal located at the 
base of one of the repository shafts (where there is little increase in 
temperature due to waste emplacement) and approximately 200 
years for a seal located in a main passageway within the repository. 
These analyses are based on uncertain laboratory data regarding 
intact salt creep rates and crushed salt consolidation characteristics, 
and must be regarded as preliminary. Bulkheads composed of con- 
crete, as well as bentonite-rich earth fill, are also included in the 
seal system as components which will have low permeability during 
the period required for salt consolidation. 


19194 (BMI/ONWI—588) Evaluation of regulatory 
guides potentially useful to geologic repository development. 
Chang, W.Y. (Ebasco Services, Inc., New York (USA)). 
Jan 1986. Contract AC02-83CH10140. 236p. NTIS, 
Al11/MF A01; GPO Dep. File Number DE86007411. 

The US Regulatory Commission Regulatory Guide series 
provides a set of regulatory and technical guidelines for achieving 
and demonstrating regulatory compliance for various segments of 
the nuclear fuel cycle. Of these regulatory guides only few specifi- 
cally pertain to high-level waste repository activities. The over- 
whelming majority pertain to other, more mature aspects of the nu- 
clear cycle. It is believed that conscientious, reasoned application of 
the fundamental regulatory bases underlying the positions in these 
other regulatory guides could provide a solid regulatory starting 
point for repository development activities. This information report 
provides a summary screening of regulatory guides published as of 
September 1983 and provides an initial assessment of the potential 
usefulness of these regulatory guides to repository design and oper- 
ation activities. 


19195 (BNL—51923) Modified sulfur cement solidifica- 
tion of low-level wastes. (Brookhaven National Lab., Upton, 
NY (USA)). Oct 1985. Contract AC02-76CH00016. 95p. 
NTIS, PC A05/MF A0Oi; 1; GPO Dep. File Number 
DE86006775. 

This topical report describes the results of an investigation 
on the solidification of low-level radioactive wastes in modified 
sulfur cement. The work was performed as part of the Waste Form 
Evaluation Program, sponsored by the US Department of Energy's 
Low-Level Waste Management Program. Modified sulfur cement is 
a thermoplastic material developed by the US Bureau of Mines. 
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Processing of waste and binder was accomplished by means of both 
a single-screw extruder and a dual-action mixing vessel. Waste 
types selected for this study included those resulting from advanced 
volume reduction technologies (dry evaporator concentrate salts 
and incinerator ash) and those which remain problematic for solidi- 
fication using contemporary agents (ion exchange resins). Process 
development studies were conducted to ascertain optimal process 
control parameters for successful solidification. Maximum waste 
loadings were determined for each waste type and method of proc- 
essing. Property evaluation testing was carried out on laboratory 
scale specimens in order to compare with waste form performance 
for other potential matrix materials. Waste form property testing in- 
cluded compressive strength, water immersion, thermal cycling and 
radionuclide leachability. Recommended waste loadings of 40 wt. 
% sodium sulfate and boric acid salts and 43 wt. % incinerator ash, 
which are based on processing and performance considerations, are 
reported. Solidification efficiencies for these waste types represent 
significant improvements over those of hydraulic cements. Due to 
poor waste form performance, incorporation of ion exchange resin 
waste in modified sulfur cement is not recommended. 


19196 (CONF-850314—Vol.3) Waste Management ‘85: 
waste isolation in the US. Technical programs and public par- 
ticipation. Volume 3. General interest. Post, R.G. (ed.). (Ari- 
zona Univ., Tucson (USA). Coll. of Engineering). 1985. 
517p. Arizona Board of Re gents, Arizona Univ., a of 
Engineering, Tucson, AZ. File Number T18600691 8. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

The following sessions were held: Institutional Interactions - 
the Agreements Process; Environmental Assessments and Environ- 
mental Impact Statements; Social and Economic Effects of Public 
Perceptions; Siting Impacts; Remedial Actions; Release and Trans- 
port of Radionuclides from Disposal Systems; Packaging and 
Transportation; and Decommissioning/Decontamination. Two 
poster sessions were held: Packaging Transportation and Disposal 
and Nuclear Waste Disposal. Ninety-eight papers were indexed sep- 
arately. 


19197 (CONF-860203—11) Overview of decommissioning 
and decontamination technical information support activities 
funded by the US Department of Energy's remedial action 
programs. Owen, P.T. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 7p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86006210. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

In 1979 the US Department of Energy (DOE) established 
the Remedial Action Program Information Center (RAPIC) at the 
Oak Ridge National Laboratory to provide technical information 
support to the Surplus Facilities Management Program, DOE’s na- 
tional decommissioning and decontamination (D & D) program 
which is managed by DOE's Richland Operations Office and UNC 
Nuclear Industries, Inc., and to the other DOE remedial action 
programs. Specific information activities that RAPIC performs to 
support the DOE’s programs and the D & D community include: 
maintaining a computerized bibliographic database containing about 
4500 annotated citations (about 2000 on D & D) and a database of 
1800 contacts involved with remedial action work at radioactively 
contaminated sites; publishing an annual bibliography, "Nuclear Fa- 
cility Decommissioning and Site Remedial Actions, A Selected Bib- 
liography,” ORNL/EIS-154 (six volumes published); maintaining a 
document repository and providing copies of requested publica- 
tions; and performing manual and computerized searches of the 
technical literature. The most significant RAPIC function is serving 
as a focal point for D & D information. With the extensive re- 
sources at its command, RAPIC is in a unique position to provide a 
comprehensive information base to the D & D community. DOE 
makes these services available to foster good public relations and 
promote cooperation and information exchange. 
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19198 (CONF-860307—1) Subsurface disposal of liquid 
low-level radioactive wastes at Oak Ridge, Tennessee. Stow, 
S.H.; Haase, C.S. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007318. 
From International symposium on subsurface injection of 
liquid wastes; New Orleans, LA, USA (2 Mar 198 
At Oak Ridge National Laboratory (O ) subsurface in- 
jection has been used to dispose of low-level liquid nuclear waste 
for the last two decades. The process consists of mixing liquid 
waste with cement and other additives to form a slurry that is in- 
jected under pressure through a cased well into a low-permeability 
shale at a depth of 300 m. The slurry spreads from the injection 
well along bedding plane fractures and forms solid grout sheets of 
up to 200 m in radius. Using this process, ORNL has disposed of 
over 1.5 x 10° Ci of activity; the principal nuclides are ®Sr and 
137Cs, In 1982, a new injection facility was put into operation. Each 
injection, which lasts some two days, results in the emplacement of 
approximately 750,000 liters of slurry. Di cost per liter is 
about $0.30, including capital costs of the facility. This subsurface 
disposal process is fundamentally different from other operations. 
Wastes are injected into a low-permeability aquitard, and the proc- 
ess is designed to isolate nuclides, preventing dispersion in ground- 
waters. The porosity into which wastes are injected is created by 
hydraulically fracturing the host formation along bedding planes. 
Investigations are under way to determine the long-term hydrolog- 
ic isolation of the injection zone and the geochemical impact of 
saline groundwater on nuclide mobility. Injections are monitored 
by gamma-ray logging of cased observation wells to determine 
grout sheet orientation after an injection. Recent monitoring work 
has involved the use of tiltmeters, surface uplift surveys, and seis- 
mic arrays. Recent regulatory constraints may cause permanent ces- 
sation of the operation. Federal and state statutes, written for other 
types of injection facilities, impact the ORNL facility. This disposal 
process, which may have great applicability for disposal of many 
wastes, including hazardous wastes, may not be developed for 
future use. 


19199 (CONF-860317—5) Development of the thermal 


denitration in-storage-can step in the CEUSP process. 
Vedder, R.J.; Collins, E.D.; Haas, P.A. (Oak Ridge Nation- 
al Lab., TN (USA)). 1986. Contract AC05-840R21400. 13p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86005029. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

” A thermal denitration in-the-storage-can process has been de- 
veloped for use in the Consolidated Edison Uranium Solidification 
Program Facility. This process is being used to convert ~ 1000 kg 
of highly fissile and radioactive uranium to a solid form for safe 
long-term storage. The material being solidified also contains ~ 300 
kg of cadmium and ~40 kg of gadolinium which had been com- 
bined with the uranium to provide criticality safety. The unique 
thermal denitration process was found to be extremely susceptible 
to entrainment of solids by splattering, foaming, or expulsion ac- 
tions. The process connection nozzle, through which the feed solu- 
tion and purging air are supplied and the emerging off-gases are 
discharged, and the off-gas handling system were modified exten- 
sively to permit operation without development of nozzle or line 
pluggage due to accumulation of solid deposits. A process study 
was made to determine the effects of feed components and process 
variables on the tendency of the reacting mixture to splatter, foam, 
or be expelled. Because of the equipment modifications and the se- 
lection of appropriate processing conditions, the feed material is 
being denitrated without significant problems. 


19200 (CONF-860317—9) Managing mixed wastes: tech- 
nical issues. Lytle, J.E; Eyman, L.D.; Burton, D.W.; 
McBrayer, J.F. (USDOE Assistant Secretary for Defense 
Programs, Washington, DC. Defense Waste and Transpor- 
tation Management Div.; Oak Ridge National Lab., TN 
(USA)). Jan 1986. Contract AC05-840R21400. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006219. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 
’ The US Department of Energy manages wastes that are 
both chemically hazardous and radioactive. These mixed wastes are 
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often unique and many have national security implications. Manage- 
ment practices have evolved over the more than forty years that 
the Department and its predecessor agencies have been managing 
these wastes, both in response to better understanding of the haz- 
ards involved and in response to external, regulatory influences. 
The Department has recently standarized its waste management 
practices and has initited an R and D program to address priority 
issues identified by its operating contractor organizations. The R 
and D program is guided by waste management strategy that em- 
phasizes reduction of human exposure to hazardous wastes in the 
environment, reduction of the amount and toxicity of wastes gener- 
ated, treatment of wastes that are generated to reduce volumes and 
toxicities, and identification of alternatives to land disposal of 
wastes that remain hazardous following maximum practicable treat- 
ment. 


19201 (CONF-860317—15) Performance objectives for 
disposal of low-level radioactive wastes on the Oak Ridge 
Reservation. Kocher, D.C. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 25p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86007239. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

A set of performance objectives is presented for the long- 
term protection of public health and safety for disposal of low-level 
radioactive wastes in a new facility on the Oak Ridge Reservation. 
The principal performance objectives include: a limit on annual 
committed effective dose equivalent averaged over a lifetime of 
0.25 mSv (25 mrem) for any member of the general public beyond 
the boundary of the disposal facility; and a limit on annual commit- 
ted effective dose equivalent averaged over a lifetime of 1 mSv 
(100 mrem) and a limit on committed effective dose equivalent in 
any year of 5 mSv (500 mrem) for any individual who inadvertent- 
ly intrudes onto the disposal site after loss of active institutional 
controls. In addition, releases of radioactivity beyond the site 
boundary: shall not result in annual doses to any member of the 
general public that exceed limits established by federal regulatory 
authorities for all sources of exposure; and shall be kept as low as 
reasonably achievable. The limit on annual committed effective 
dose equivalent averaged over a lifetime for off-site individuals is 
based primarily on the judgment of the US Nuclear Regulatory 
Commission that this level of protection is reasonably achievable 
for shallow-land disposal of low-level wastes. The dose limits for 
inadvertent intruders are based on radiation protection standards 
for the general public recommended by the International Commis- 
sion on Radiological Protection and the National Council on Radi- 
ation Protection and Measurements. 


19202 (CONF-860317—16) Development and application 
of a conceptual approach for defining high-level waste. Croff, 
A.G.; Forsberg, C.W.; Kocher, D.C.; Cohen, J.J.; Smith, 
C.F.; Miller, D.E. (Oak Ridge National Lab., ™ (USA); 
Science Applications International Corp., Pleasanton, CA 
(USA)). 1986. Contract AC05-840R21400. . NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86007223. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

" This paper presents a conceptual approach to defining high- 
level radioactive waste (HLW) and a preliminary quantitative defi- 
nition obtained from an example implementation of the conceptual 
approach. On the basis of the description of HLW in the Nuclear 
Waste Policy Act of 1982, we have developed a conceptual model 
in which HLW has two attributes: HLW is (1) highly radioactive 
and (2) requires permanent isolation via deep geologic disposal. 
This conceptual model results in a two-dimensional waste categori- 
zation system in which one axis, related to “requires permanent iso- 
lation,” is associated with long-term risks from waste disposal and 
the other axis, related to “highly radioactive,” is associated with 
short-term risks from waste management and operations; this 
system also leads to the specification of categories of wastes that 
are not HLW. Implementation of the conceptual model for defining 
HLW was based primarily on health and safety considerations. 
Wastes requiring permanent isolation via deep geologic disposal 
were defined by estimating the maximum concentrations of radion- 
uclides that would be acceptable for disposal using the next-best 
technology, i.e., greater confinement disposal (GCD) via intermedi- 





05 NUCLEAR FUELS 
0520 Waste Management 


ate-depth burial or engineered surface structures. Wastes that are 
highly radioactive were defined by adopting heat generation rate as 
the appropriate measure and examining levels of decay heat that ne- 
cessitate special methods to control risks from operations in a varie- 
ty of nuclear fuel-cycle situations. We determined that wastes 
having a power density >200 W/m® should be considered highly 
radioactive. Thus, in the example implementation, the combination 
of maximum concentrations of long-lived radionuclides that are ac- 
ceptable for GCD and a power density of 200 W/m® provides 
boundaries for defining wastes that are HLW. 


19203 (CONF-8509121—Absts.) Seventh annual DOE 
LLWMP participants’ information meeting. DOE Low-Level 
Waste Management Program. Abstracts. (Oak Ridge Nation- 
al Lab., TN (USA)). Aug 1985. Contract AC05-840R21400. 
96p. NTIS, PC A05/MF A01; GPO Dep. File Number 
DE86002565. 

From 7. annual DOE LLWMP participants information 
meetin ee Las Ve; NV, USA (10 1985). 

e following sessions meas OP Low-Level 

Waste Management Activities; Low-Level Waste Disposal; Charac- 
teristics and Treatment of Low-Level Waste; Environmental Moni- 
toring and Performance; Greater Confinement and Alternative Dis- 
posal Methods; Low-Level Waste Management; Corrective Meas- 
ures; Performance Prediction and Assessment; and Siting New De- 
fense and Commercial Low-Level Waste Disposal Facilities. 


19204 (CONF-8509243—1) Recent ORNL experience in 
site performance prediction: the Gas Centrifuge Enrichment 
Plant and the Oak Ridge Central Waste Disposal Facility. 
Pin, F.G. (Oak Ridge National Lab., TN (USA)). 1985. 


Contract AC05-840R21400. 29p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86001354. 

From DOE/CEA information exchange workshop on low- 
level waste siting and characterization; Paris, France (30 1985). 


The suitability of the Portsmouth Gas Centrifuge Enrich- 
ment Plant Landfill and the Oak Ridge, Tennessee, Central Waste 
Disposal Facility for disposal of low-level radioactive waste was 
evaluated using pathways analyses. For these evaluations, a con- 
servative approach was selected; that is, conservatism was built into 
the analyses when assumptions concerning future events had to be 
made or when uncertainties concerning site or waste characteristics 
existed. Data from comprehensive laboratory and field investiga- 
tions were used in developing the conceptual and numerical models 
that served as the basis for the numerical simulations of the long- 
term transport of contamination to man. However, the analyses 
relied on conservative scenarios to describe the generation and mi- 
gration of contamination and the potential human exposure to the 
waste. Maximum potential doses to man were calculated and com- 
pared to the appropriate standards. Even under this conservative 
framework, the sites were found to provide adequate buffer to per- 
sons outside the DOE reservations and conclusions concerning site 
capacity and site acceptability were drawn. Our experience through 
these studies has shown that in reaching conclusions in such studies, 
some consideration must be given to the uncertainties and conserv- 
atisms involved in the analyses. Analytical methods to quantitative- 
ly assess the probability of future events to occur and to quantita- 
tively determine the sensitivity of the results to data uncertainty 
may prove useful in relaxing some of the conservatism built into 
the analyses. The applicability of such methods to pathways analy- 
ses is briefly discussed. 


19205 (DOE/CH/10140—5(85)) Bibliography of studies 
for the Salt Repository Project Office of the Civilian Radio- 
active Waste Management Program, April 1978-July 1985. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). 1985. Contract AC02-83CH10140. 
23lp. NTIS, PC A1ll/MF A01; GPO: Dep. File Number 
DE86007400. 

DOE/CH/10140-5 is an annotated bibliography of approved 
reports that have been produced for the US Department of Energy 
Salt Repository Project Office of the Civilian Radioactive Waste 
Management Program since April 1978. This document is intended 
for use by the US Department of Energy, state and local officials, 
the US Nuclear Regulatory Commission, contractors to the Office 
of Nuclear Waste Isolation, concerned citizens, and others who 
need a comprehensive listing of reports related to a nuclear waste 
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repository in salt. This document consists of a main report listing, 
appendixes with Work Breakdown Structure listings, and a topical 
report. 


19206 (DOE/CH/10140—03(85-2)) Salt Repository 
Project. Technical progress report for the quarter, 1 January- 
31 March 1985. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation). 1985. Contract 
AC02-83CH10140. 104p. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE86007840. 

This document reports the progress being made each quarter 
on the development of a geologic repository in salt for the perma- 
nent disposal of high-level nuclear waste. The reporting elements 
are arranged by the work breakdown structure so that related stud- 
ies are presented together. The studies are reported by the Office of 
Nuclear Waste Isolation, prime contractor of the US Department of 
Energy (DOE) Salt Repository Project Office. The studies include 
work by other DOE prime contractors and by contractors to the 
Office of Nuclear Waste Isolation. 


19207 (DOE/CH/10140—03(85-3)) Salt Repository 
Project. Technical progress report for the quarter, 1 April-30 
June 1985. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). 1985. Contract AC02- 
83CH10140. 111lp. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86007839. 

This document reports the progress being made each quarter 
on the development of a geologic repository in salt for the perma- 
nent disposal of high-level nuclear waste. The reporting elements 
are arranged by the work breakdown structure so that related stud- 
ies are presented together. The studies are reported by the Office of 
Nuclear Waste Isolation, a prime contractor of the US Department 
of Energy (DOE) Salt Repository Project Office. The studies in- 
clude work by other DOE prime contractors and by contractors to 
the Office of Nuclear Waste Isolation. 


19208 (DOE/OR/21400—T220) Radioactive waste man- 
agement. Overview. Croff, A.G. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006068. 


19209 (DOE/RW—0044) Report of the Task Force on 
the MRS/repository interface. (USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC). Feb 
1986. 136p. NTIS, PC A07/MF AOi; 1; GPO Dep. File 
Number DE86006866. 

In April 1985, the DOE established an MRS/repository 
interface task force to analyze the cost and schedule impacts of im- 
plementing an integrated waste-management system on the reposi- 
tory and the MRS facility. The intended end products of the study 
were preliminary conceptual designs of repository and MRS facili- 
ties, cost and schedule estimates, and other analyses that would ad- 
vance the definition of the role and function of the MRS facility, 
support the preparation of the MRS proposal to Congress, and 
serve as a source of baseline data for further studies of the integrat- 
ed waste-management system. From the general overall objectives, 
specific equations were developed to guide the task-force effort, 
e.g., What would the surface facilities at the repository look like 
and cost with an MRS facility in the system. In order to address 
these questions, five scenarios were defined and analyzed. (A 
number of other scenarios and associated issues were also explored 
to a lesser extent.) These five scenarios are as follows. Scenario 1: 
reference case (no MRS facility). Scenario 2: MRS facility with 
overpacking of both spent fuel and defense high-level waste. Sce- 
nario 3: MRS facility with overpacking of spent fuel only (defense- 
waste overpacking at the repository). Scenario 4: MRS facility with 
all overpacking at the repository. Scenario 5: MRS facility with all 
overpacking at the repository and western fuel shipped directly to 
the repository. It is apparent that, with such a limited set of scenar- 
ios, determination of the optimum system was not an objective of 
this study. Furthermore, time constraints limited the level of detail 
to which facility designs could be developed; this level can best be 
characterized as “preconceptual.” These limitations are, however, 
compatible with the intent of the study, which was to make general 
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comparisons between the several systems on an internally consistent 
basis. 


19210 (DOE/RW—0063) Waste Management Systems 
Requirements and Descriptions (SRD). Conner, C.W. 
(USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC). Jan 1986. 59p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86007843. 

The Department of Energy (DOE), Office of Civilian Radio- 
active Waste Management (OCRWM) is responsible for the devel- 
opment of a system for the management of high-level radioactive 
waste and spent fuel in accordance with the Nuclear Waste Policy 
Act of 1982. The Waste Management system requirements and de- 
scription document is the program-level technical baseline docu- 
ment. The requirements include the functions that must be per- 
formed in order to achieve the system mission and performance cri- 
teria for those functions. This document covers only the functional 
requirements of the system; it does not cover programmatic or pro- 
cedural requirements pertaining to the processes of designing, siting 
and licensing. The requirements are largely based on the Nuclear 
Weste Policy Act of 1982, Environmental Protection Agency 
standards, Nuclear Regulatory Commission regulations, and DOE 
orders and guidance. However, nothing in this document should be 
construed as to relieve the DOE or its contractors from their re- 
sponsibilities to comply with applicable statutes, regulations, and 
standards. This document also provides a brief description of the 
system being developed to meet the requirements. In addition to 
the described “authorized system,” a system description is provided 
for an “improved-performance system” which would include a 
monitored retrievable storage (MRS) facility. In the event that an 
MRS facility is approved by Congress, the improved-performance 
system will become the reference system. Neither system descrip- 
tion includes Federal Interim Storage (FIS) capabilities. Should the 
need for FIS be identified, it will be included as an additional 
system element. The descriptions are focused on the interfaces be- 
tween the system elements, rather than on the detail of the system 
elements themselves. 


(DP-MS—85-101) QA assessment for the Defense 

Facility. Kan, C.G.; Mitchem, G.B.; 

Smith, R.I. (Bechtel National, Inc., San Francisco, CA 

(USA). Advanced Technology Div.). 1986. Contract AC09- 

76SR00001. 8p. (CONF-860317—13). NTIS, PC A02/MF 
AO01; 1; GPO Dep. File Number DE86007163. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

There are four specific QA assessment criteria for the De- 
fense Waste Processing Facility (DWPF) which, if exceeded, 
would result in a “Q” event. The first criterion is a dose to the 
public exceeding 500 mrem to an individual. The off-site doses 
caused by a postulated accidental release are determined using a 
Bechtel-developed, site-specific atmospheric-dispersion computer 
code. This enables Bechtel to readily evaluate the consequences of 
any potential release from the facility. Serious injury to operating 
employees is the second criterion. For standard application process- 
es, there are sufficient safeguards from Du Pont and Bechtel design 
experience, as well as industry standards, to provide a safe environ- 
ment for the operators. However, those processes that are unique to 
the DWPF need to be evaluated carefully to ensure proper meas- 
ures have been taken to protect the operators in the area. The third 
criterion is loss of glass waste production exceeding six months. 
For QA assessment purposes, extended loss of glass production is to 
be avoided. If a system is inoperable for an extended period of time 
but glass production is maintained, then this scenario would not 
exceed the loss of production criteria. The last criterion is cost to 
repair the damage caused by the event exceeding $10 million. The 
consequences of an event is not limited to the specific item only. If, 
for example, a piece of equipment were to fail, this may impact 
other equipment or systems. This overall effect must be taken into 
account when determining consequences of an event. When a cred- 
ible event is identified which has consequences exceeding any of 
these criteria, the equipment or service is classified "Q.” Out of 75 
design areas analyzed for DWPF, 22 "Q” events were identified 
that required a QA action plan. 
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19212 (DP-MS—85-110) Site characterization for the 
Saltstone Disposal Facility. Cook, J.R. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1985. Contract AC09-76SR00001. . (CONF- 
8509243—2). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86001964. 

From DOE/CEA information exchange workshop on low- 
level waste siting and characterization; Paris, France (30 Sep 1985). 

In 1980 a site was selected for the disposal of a solidified, 
decontaminated salt solution that will result from preparing feed for 
the Defense Waste Processing Facility. Since that time a number of 
field and laboratory investigations have been conducted to deter- 
mine the geologic, hydrologic, and engineering characteristics of 
the site. These characteristics are important because they can be 
used to predict site performance through mathematical modeling, 
and in the detailed engineering design work necessary prior to 
actual construction of the disposal facility. Geologic studies include 
continuous coring of the subsurface material, geophysical logging, 
particle size analysis, and mineralogical determinations. An under- 
standing of these properties is necessary to evaluate the site in 
terms of the performance criteria required for safe and effective 
waste disposal. Hydrologic studies have been done to measure 
water levels, hydraulic conductivities, and baseline water chemistry 
in the area. This work leads to the determination of water flow 
paths and transport times to be expected when waste is placed at 
the site. Engineering properties such as bearing strength, shear 
strength, and natural water content have been determined. These 
data are needed for safe and efficient design of the facility. 5 figs. 


19213 (DP-MS—85-111) Mercury removal from SRP ra- 
dioactive waste streams using ion exchange. Bibler, J.P.; Wal- 
lace, R.M.; Ebra, M.A. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1986. Con- 
tract AC09-76SR00001. 4p. (CONF-860317—11). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86007165. 


From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

: Mercury is present in varying concentrations in some Savan- 
nah River Plant (SRP) waste streams as a result of its use as a cata- 
lyst in the dissolution of fuel elements composed of uranium-alumi- 
num alloys. It may be desirable to remove mercury from these 
streams before treatment of the waste for incorporation in glass for 
long-term storage. The glass forming process will also create waste 
from which mercury will have to be removed. The goal of mercu- 
ry removal would be to eliminate ultimate emission of this toxic 
substance into the environment. This paper describes tests that dem- 
onstrate the feasibility of using a specific cation exchange resin, 
Duolite GT-73 for the removal of mercury from five waste streams 
generated at the SRP. Two of these streams are dilute; one is the 
condensate from a waste evaporator while the other is the effluent 
from an effluent treatment plant now under development. The three 
other streams are related to the Defense Waste Processing Facility 
(DWPF) that is being built at SRP. One of these streams is a con- 
centrated salt solution (principally sodium nitrate and sodium hy- 
droxide) that constitutes the soluble fraction of SRP waste and con- 
tains 20% mercury in the waste. The second stream is a slurry of 
the insoluble components in SRP waste and contains 80% of the 
mercury. The third stream is the offgas condensate from the glass 
melter system in the DWPF. 


19214 (DP-MS—85-126) Solidification of radioactive in- 
cinerator ash. Schuler, T.F.; Charlesworth, D.L. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 1986. Contract AC09-76SR00001. 6p. (CONF- 
860317—14). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86007166. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

. The Ashcrete process will solidify ash generated by the Beta 
Gamma Incinerator (BGI) at the Savannah River Plant (SRP). The 
system remotely handles, adds material to, and tumbles drums of 
ash to produce ashcrete, a stabilized wasteform. Full-scale testing of 
the Ashcrete unit began at Savannah River Laboratory (SRL) in 
January 1984, using nonradioactive ash. Tests determined product 
homogeneity, temperature distribution, compressive strength, and 
final product formulation. Product formulations that yielded good 
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mix homogeneity and final product compressive strength were de- 
veloped. Drum pressurization and temperature rise (resulting from 
the cement's heat of hydration) were also studied to verify safe 
storage and handling characteristics. In addition to these tests, an 
expert system was developed to assist process troubleshooting. 


19215 (EGG—2399) Decontamination and decommission- 
ing of the SPERT-I Reactor Building at the Idaho National 
Engineering Laboratory. Final report. Dolenc, M.R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Feb 1986. Contract 
AC07-761D01570. 28p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86007446. 

This final report documents the decontamination and decom- 
missioning of the SPERT-I Reactor Building. This 20- by 40-ft gal- 
vanized steel building was dismantled; and the resultant contaminat- 
ed sludge, liquid, and carbon steel were disposed of at the Radioac- 
tive Waste Management Complex of the Idaho National 
ing Laboratory. This report presents the results of the chesnctacien- 
tion, decision analysis, planning, and d of the facili- 
ty. The total cost of these activities was $139,500. Of this total, 
$103,500 was required for decommissioning operations. (This latter 
figure represents a 20% savings over the estimated costs generated 
during the planning effort.) The objectives of decommissioning this 
facility were to stabilize the seepage pit area and remove the reac- 
tor building. The D and D work was divided into two parts; the 
seepage pit was decommissioned in 1984, and the reactor building 
in 1985. The entire area was backfilled with radiologically clean 
soil, graded, and seeded. Two markers were installed to identify the 
locations of the pit and reactor building. The only isotopes found in 
either decommissioning operation were cesium-137 and uranium- 
235 in very low concentrations. Decommissioning operations of the 
reactor building were carried out during August 1985. The project 
generate 297 ft* of radioactive waste. No personnel radiation expo- 
sure above background was received by D and D workers. 


19216 (EGG-M—10585) PREPP O and VE remote han- 
. Thiel, T.N. (EG and G Idaho, Inc., Idaho 


dling 
Falls (USA)). 1985. Contract ACO7-761D01570. 5p. (CONF- 


851115—47). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86007653. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Process Experiment Pilot Plant (PREPP) at the Idaho 
National Engineering Laboratory (INEL) is designed for volume 
reduction and packaging of radioactive Transuranic (TRU) waste. 
The PREPP Opening and Vertification Enclosure (O and VE) 
Remote Handling System, within that facility is designed to pro- 
vide examination of the contents of various TRU waste storage 
containers. This system consists of a TeleRobot, container rotator, 
examination table, wall mounted grapples, spray and vacuum de- 
contamination system, and access ports. This remotely operated 
system will; open or remove the lids of the TRU waste containers; 
extract, examine, and sample their contents; transport unprocessible 
waste to a separate container; transport processible waste to a 
volume reduction shredder; and decontaminate the enclosure. The 
TeleRobot will be the enclosure’s primary remote tool incorporat- 
ing both “man-in-the-loop” and programmable capabilities. A basic 
description of the equipment and operating capabilities of this 
system are presented. 2 figs. 


19217 (EGG-M—24685) i waste data oo devel- 
opment - EPICOR II resin/liner investigation - a program 
review. McConnell, J.W. Jr.; Reno, H.W.; Schmitt, R.C.; 
Ayers, A.L. Jr. (Idaho National En, eering Lab., Idaho 
Falls ( (USA)). 1986. Contract AC07- egincetng Tp. (CONF- 
860317—24). NTIS, PC A02/MF AO1 - GPO. File Number 
1186007625. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

paper presents an overview of the titled program and 

gives the status of the work on resin degradation, resin solidifica- 
tion, and field testing of solidified samples. A brief discussion of 
some recent results also is included. Resin materials from EPICOR- 
II prefilters used during cleanup of Three Mile Island Nuclear 
Power Station are being examined to (a) develop a data base for 
low-level waste and (b) obtain information on survivability of waste 
forms composed of ion exchange media loaded with radionuclides 
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and solidified in matrices of cement and Dow polymer. An unusual 
aspect of the investigation is the use of commercial grade resins 
which have been loaded with over five times the radioactivity nor- 
mally seen in a commercial application. That dramatically increases 
the total radiation dose to the resins. 21 refs., 8 figs. 


19218 (EGG-M—24785) Testing waste forms containing 
high radionuclide loadings. McConnell, J.W. Jr.; Neilson, 
R.M. Jr.; Rogers, R.D. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1986. Contract AC07-761D01570. 
(CONF-860317—23). NTIS, PC A02/MF AO1 - GPO. File 
Number T186007624 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 

1986). 

ee The Low-Level Waste Data Base Development - EPICOR- 
II Resin/Liner Investigation Program funded by the US Nuclear 
Regulatory Commission (NRC) is obtaining information on radioac- 
tive waste during NRC-prescribed tests and in a disposal environ- 
ment. This paper describes the resin solidification task of that pro- 
gram, including the present status and results to date. An unusual 
aspect of this investigation is the use of commercial grade, ion ex- 
change resins that have been loaded with over five times the radio- 
activity normally seen in a commercial application. That dramati- 
cally increases the total radiation dose to the resins. The objective 
of the resin solidification task is to determine the adequacy of test 
procedures specified by NRC for ion exchange resins having high 
radionuclide loadings. 


19219 (EGG-WM—7154) Analysis of the impacts of the 
1984 Resource Conservation and Recovery Act amendments 
on the Idaho National Engineering Laboratory. Falconer, 
K.L.; Davis, K.D.; Johnson, R.D.; Nishimoto, D.D.; Wal- 
lace, M.T. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Feb 1986. Contract AC07-76I1D01570. 10p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86007636. 

The November 1984 Amendments to the Resource Conser- 
vation and Recovery Act (RCRA) have had, and will continue to 
have, a significant impact on the management of hazardous and ra- 
dioactive mixed waste at the Idaho National Engineering Laborato- 
ry (INEL). These Amendments include new requirements specific 
to federal facilities such as the INEL. In this paper, areas of direct 
impact and associated INEL plans for complying with the 1984 
RCRA Amendments will be described. The specific areas to be 
covered are the following: (1) changes in RCRA Part B permitting, 
including requirements for addressing past hazardous waste TSD 
sites; (2) the effects of increased restrictions on land disposal; (3) 
new requirements for undergrond tanks; (4) requirements for feder- 
al facilities; and (5) mandatory minimization of waste generation. 


19220 (EUR—9486) Recovery of U/Pu in radioactive 
wastes by incineration in molten sulfates and electrolysis. Ap- 
plication to uranium mainly. Brambilla, G.; Quercioli, E.; 
Beaulardi, L.; Bossier, C.; Chauvin, G.; Coriou, H.; Dix- 
mier, J. (Commission of the European Communities, Lux- 
embourg). 1984. 7lp. (In French). NTIS (US Sales Only), 
PC A04/MF A0O1. File Number DE86750680. 

In the process of recovery of alpha wastes a solution of 
wastes is obtained by pyrolysis in a molten sulfate bath at about 
600°C, then, in the same bath, alpha elements are recovered by 
electrolysis. Here the process is applied essentially to uranium. The 
process was developed by Agip Nucleare and carried on by a col- 
laboration Agip (for pyrolysis) - CEA (for electrolysis). Important 
reduction factors are obtained by Agip: 50 for the volume and 5 for 
the weight. For wastes contaminated by uranium Agip realized a 
pilot plant with a capacity of 1 to 2 kg of wastes per hour. A serie 
of experiments on Pu was conducted by Agip on a small scale. 
Electrolysis was investigated by the CEA with several molten sul- 
fate baths diluted (0.5% U) or concentrated (10% U) in uranium 
pure or with an admixture of pyrolysis ashes. Results show that 
with concentrated bath (including real Agip’s pyrolysates good 
quality uranium oxide deposits are obtained (from UsO, to UO, 
during electrolysis). They are several millimeter thick, well crystal- 
lyzed and extraction yields reach 95 to 99%. Electrolysis is an effi- 
cient process for uranium recovery. Polarization curves and corro- 
sion tests complete the study. 
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19221 (EUR—9666) Development and testing of a 
method for coating metallic wastes by thermosetting resins. 
de Tassigny, C. (Commission of the European Communities, 
Luxembourg). 1985. 25p. (In French). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750682. 

Decommissioning of nuclear installations produces large- 
sized metallic components difficult to be compacted or to be insert- 
ed in the usual containers. The purpose of this study was to devel- 
op a coating procedure for low and medium activity wastes, in 
order to: fix the contamination of the waste by a first appropriate 
layer; protect this layer from mechanical shocks by a second thick 
layer; reduce the diffusion of radionuclides. The study has proven 
the feasibility of depositing epoxy resins by electrostatic spraying in 
a nuclear environment on steel sub-strata with an efficiency higher 
than 95%; showing that it is possible to work in closed ventilated 
rooms without risk of clogging the filters. Two layers of epoxy 
resin are sufficient to fix contamination with a factor of 8600; their 
thickness (about 30 zm) nevertheless limits their use to this applica- 
tion. To reduce diffusion of radionuclides (Co-60 and Cs-137), poly- 
urethane resins were chosen with which it is possible to obtain a 
thick coating in only a short time. Their properties of fixing the 
contamination, retaining of radionuclides and resistance to impact, 
have been assessed. First application of the procedure on a con- 
taminated metallic bellow coming from dismantling of nuclear reac- 
tor, has been carried out. 


19222 (HEDL—7556) Test plan for Series 2 thermogravi- 
metric analyses of spent fuel oxidation. Einziger, R.E.; 
Woodley, R.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Feb 1986. Contract AC06- 
76FF02170. 32p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86007214. 

Preliminary studies indicated the need for more spent fuel 
oxidation data in order to determine the behavior of spent fuel as a 
waste form for a tuff repository. Short-term thermogravimetric 
analysis (TGA) tests were recommended in a comprhensive techni- 
cal approach as the method for providing scoping data that could 
be used to: (1) evaluate the effects of variables such as moisture and 
burnup on the oxidation rate; (2) determine operative mechanisms; 
and (3) guide long-term, low-temperature oxidation testing. This 
document reviews the preliminary TGA results and presents the 
Series 2 test plan to study the effect of moisture and temperature on 
oxidation rate and phase formation. 


19223 (HEDL-SA—3313-FP) Microstructural character- 
istics of PWR spent fuel relative to its leaching behavior. 
Wilson, C.N. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Nov 1985. Contract AC06- 
76FF02170. 34p. (CONF-850536—11). NTIS, PC A03/ 
MFA 01; GPO Dep. File Number DE86005478. 

From American Ceramic Society annual meeting; Cincinnati, 
OH, USA (5 May 1985). 

Microstructural, compositional and thermochemical proper- 
ties of spent nuclear fuel are discussed relative to its potential per- 
formance as a high-level waste form under proposed Nevada Nu- 
clear Waste Storage Investigations Project tuff repository condi- 
tions. Pressurized water reactor spent fuel specimens with various 
artificially induced cladding defects were leach tested in deionized 
water and in a reference tuff groundwater under ambient hot cell 
air and temperature conditions. Greater fractional actinide release 
was observed with bare fuel than with clad fuel leached through a 
cladding defect. Congruent actinide release and preferential release 
of cesium and technetium were observed in both water types. Se- 
lected summary radionuclide release data are presented and corre- 
lated to pre- and post-test microstructural characterization data. 


19224 (iOS-Rep—172) Measurements of sediment tem- 
peratures, conductivity and heat flow in the North Atlantic 
and their relevance to radioactive waste disposal. Noel, M.J. 
(Institute of Cas phic Sciences, Godalming (UK)). 
1984. 92p. (DOE/RW—84.019). NTIS (US Sales Only), PC 
A05 ‘A0l. File Number DE86780235. 

This report describes the methods which were used to meas- 
ure sediment temperatures, conductivity and heat flow at ten sta- 
tions in the northeast Atlantic. These have yielded data from a total 
of 53 individual penetrations. Surface heat fluxes are compared to 
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the values predicted by crustal cooling models while sediment tem- 
perature profiles are examined for evidence of vertical pore water 
advection. No thermal evidence was found for advection through 
sediments in the Great Meteor East study area. However, non- 
linear temperature profiles may be evidence for rapid pore water 
advection at several locations within the King’s Trough Flank 
study region. These results are critically assessed in terms of other 
factors which may give rise to the observed non-linear temperature 
profiles. 


19225 (Juel-Spez—310) Criteria for comparative evalua- 
tion of alternative waste management concepts for nuclear 
power plants. Borsch, P.; Buttler, R.; Lauppe, W.D.; 
Muench, E.; Paschke, M.; Renn, O.; Richter, B.; Stein, G. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Programmgruppe Technik und Gesellschaft). Jan 1985. 
154p. (In German). NTIS, PC E14; Available from NTIS as 
TIB/B86-01541. 

A detailed comparison of the two nuclear waste manage- 
ment concept, i.e. with reprocessing and Pu recovery or with direct 
storage of spent fuel elements is impossible because of the subjec- 
tive aspects involved. For this reason, only problems relating to en- 
vironmental impact, economics and nonproliferation were dis- 
cussed. The reprocessing concept was found to have better pros- 
pects for the future. Exports, public acceptance, international nucle- 
ar safeguards, and radioecological aspects must be considered. 
(DG). 


19226 (LA-UR—86-614) Los Alamos Controlled Air In- 
cinerator for hazardous chemical and mixed radioactive 
wastes. Vavruska, J.S.; Borduin, L.C.; Hutchins, D.A.; 
Koenig, R.A.; Warner, C.L. (Los Alamos National Lab., 


NM (USA)). 1986. Contract W-7405-ENG-36. 1lp. (CONF- 
860317—20). NTIS, PC A02/MF AOI; 1; GPO Dep. File 


Number DE86007382. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The Los Alamos Controlled Air Incinerator (CAD) is cur- 
rently the only radioactive waste incineration facility in the US per- 
mitted to treat polychlorinated biphenyls (PCBs). The CAI was de- 
veloped in the mid-1970's as a demonstration system for volume re- 
duction of transuranic (TRU) contaminated combustible solid 
wastes. It has since undergone additions and modifications to ac- 
commodate hazardous chemical wastes in response to a need within 
the Department of Energy (DOE) to treat mixed radioactive/chem- 
ical wastes. An overview of these additions which include a liquid 
feed system, a high intensity liquid injection burner, and an activat- 
ed carbon adsorption unit is presented here. Also included is a dis- 
cussion of the procedures required for Toxic Substances Control 
Act (TSCA) and Resource Conservation and Recovery Act 
(RCRA) permitting of the CAI. 


19227 (LA-UR—86-787) Role of water balance in the 
long-term stability of hazardous waste site cover treatments. 
Barnes, F.J.; Rodgers, J.C.; Trujillo, G. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
23p. (CONF-8604134—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86007364. 

From 12. annual research symposium; Cincinnati, OH, USA 
(21 Apr 1986). 

After the 30-year post-closure maintenance period at hazard- 
ous waste landfills, long-term stability must be assured without con- 
tinued intervention. Understanding water balance in the established 
vegetative cover system is central to predicting such stability. A 
Los Alamos National Laboratory research project has established a 
series of experimental cover treatment plots on a closed waste dis- 
posal site which will permit the determination of the effects of such 
critical parameters as soil cover design, leaf area index, and rooting 
characteristics on water balance under varied conditions. Data from 
these experiments are being analyzed by water balance modeling 
and other means. The results show consistent differences in soil 
moisture storage between soil profiles and between vegetation 
cover treatments. 
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19228 (MLM—3340(OP)) Evaluation of a unique system 
for the thermal processing of radioactive and mixed wastes. 
Armstrong, K.M.; Klingler, L.M. (Monsanto Research 
re Miamisburg, OH (USA). Mound). 1986. Contract 
A 76DP00053. 22p. (CONF-860223—1). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86007347. 

From Conference on all aspects of low level waste; Chicago, 
IL, USA (28 Feb 1986). 

In 1981 Mound began a study to determine the feasibility of 
using an electrically heated glass furnace for the treatment of low- 
level radioactive wastes generated at commercial nuclear power fa- 
cilities. This study featured experiments which were designed to ad- 
dress critical needs of the industry in the area of thermal waste 
processing, namely high quality combustion of organic constituents, 
radioactivity capture and immobilization, integrity of the final 
waste form, and cost effectiveness. In dealing with these concerns a 
variety of wastes typical of the types generated by nuclear power 
facilities, including not only standard trash but also wastes of high 
aqueous and/or inorganic content, were spiked with predominant 
waste radioisotopes and processed in the glass furnace. The results 
of this study indicate that the unit's capabilities fully meet the ad- 
dressed needs of the nuclear industry for power plant waste proc- 
essing. The quality of combustion observed during the initial studies 
on the glass furnace was such that a more demanding application 
was suggested - that of hazardous waste combustion. To evaluate 
the furnace’s capabilities in this area a study was initiated in De- 
cember, 1984, which simulated a “trial burn” of the type required 
for an EPA Part B permit for thermal processing of RCRA hazard- 
ous wastes. Solvents and sludges containing high percentages of 
water were spiked with problem toxic metals and “cocktails” of or- 
ganics determined to be “difficult to incinerate” by the EPA. A 
complete sampling program following EPA protocol demonstrated 
destruction and removal efficiencies exceeding RCRA standards. 


19229 (MLM—3341(OP)) Use of urethane foam in the 
decontamination and decommissioning of nuclear facilities. 
Hermetz, R.E. (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound). 1986. Contract AC04-76DP00053. 5p. 
(CONF-860203—13). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86007348. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

Urethane foam is being used in decontamination and decom- 
missioning work in radioactively contaminated areas at Monsanto 
Research Corporation’s Mound facility. Used in a two-step method, 
the foam is first sprayed onto the interior surfaces of contaminated 
gloveboxes, fixing residual contamination beneath the urethane. The 
foam is then used to package and stabilize gloveboxes inside stand- 
ard transuranic shipping containers. The procedure reduces health 
and safety risks, and has proven cost effective. 


19230 (NP—901054) Canadian Waste Management Re- 
ports Index. 1982 September. Gibson, A.R.; Gibson, G.N.S. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Sep 1982. 389p. 
NTIS (US Sales Only), PC A17/MF AO1. File Number 
DE86901054. 


19231 (NP—6901052) Canadian Waste Management Re- 
ports Index. 1982 June supplement. Gibson, A.R.; Gibson, 
G.N.S. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 
Whiteshell Nuclear Research Establishment). Jun 1982. 99p. 
NTIS (US Sales Only), PC A0O5/MF AOl1. File Number 
DE86901052. 


19232 (NP—6901053) Canadian Waste Management Re- 
ports Index. Gibson, G.N.S.; Gibson, A.R. (Atomic Energy 
of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). Apr 1983. 200p. NTIS, PC A09/MF 
A01. File Number DE86901053. 
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19233 (NUREG/CR—4450) Management of radioactive 
mixed wastes in commercial low-level wastes. Draft report for 
comment, Kempf, C.R.; MacKenzie, D.R.; Bowerman, B.S. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1986. 
Contract AC02-76CH00016. 146p. (BNL-NUREG—S51944). 
NTIS, PC A07/MF AO1 - GPO. File Number T186007155. 

Management options for three generic categories of radioac- 
tive mixed waste in commercial low-level wastes (LLW) have been 
identified and evaluated. These wastes were characterized as part of 
a BNL study in which LLW generators were surveyed for infor- 
mation on potential chemical hazards in their wastes. The general 
management targets adopted for mixed wastes are destruction, im- 
mobilization, and reclamation. Solidification, adsorption, inciner- 
ation, acid digestion, wet-air oxidation, distillation, liquid-liquid sol- 
vent extraction, specific chemical destruction technique, and substi- 
tution have been considered for organic liquid wastes. Containment, 
segregation, decontamination, and solidification or containment of 
residues, have been considered for lead metal wastes which have 
themselves been contaminated and are not used for purposes of 
waste disposal shielding, packaging, or containment. For chromi- 
um-containing wastes, solidification, incineration, wet-air oxidation, 
acid digestion, containment, and substitution have been considered. 
For each of these wastes, the management option evaluation has in- 
cluded an assessment of testing appropriate to determine the effect 
of the option on both the radiological and potential chemical haz- 
ards present. 


19234 (NUREG/CR—4477) Methodologies for assessing 
long-term performance of high-level radioactive waste pack- 
ages. Stephens, K.; Boesch, L.; Crane, B.; Johnson, R.; 
Moler, R.; Smith, S.; Zaremba, L. (Aerospace Corp., Wash- 
ington, DC (USA)). Jan 1986. 1799p. (ATR—85-5810-01-1- 
ND). NTIS, PC A09/MF AO1 - GPO. File Number 
TI86900887. 

Several methods the Nuclear Regulatory Commission (NRC) 
can use to independently assess Department of Energy (DOE) 
waste package performance were identified by The Aerospace Cor- 
poration. The report includes an overview of the necessary at- 
tributes of performance assessment, followed by discussions of 
DOE methods, probabilistic methods capable of predicting waste 
package lifetime and radionuclide releases, process modeling of 
waste package barriers, sufficiency of the necessary input data, and 
the applicability of probability density functions. It is recommended 
that the initial NRC performance assessment (for the basalt concep- 
tual waste package design) should apply modular simulation, using 
available process models and data, to demonstrate this assessment 
method. 


19235 (NUREG/CR—4509) Waste package reliability. 
Sastre, C.; Pescatore, C.; Sullivan, T. (Brookhaven National 
Lab., Upton, NY (USA)). Feb 1986. Contract AC02- 
76CH00016. 87p. (BNL-NUREG—51953). NTIS, PC A05/ 
MF AOI - GPO. File Number T1I86007803. 

Probabilistic Reliability Analysis is identified as the preferred 
method to identify, organize, and convey the necessary information 
to meet the NRC standard on reasonable assurance of waste pack- 
age performance according to regulatory requirements. The docu- 
ment addresses both the qualitative and quantitative aspects of the 
analysis, and suggests reliability analysis requirements by a prospec- 
tive license applicant, as well as review procedures by the regula- 
tory agency. In particular, a method for the quantitative evaluation 
of a waste package reliability is demonstrated through a simplified 
analysis. The method is based on the repetitive usage of a perform- 
ance model for values of the model parameters that span their 
range of uncertainty. Techniques for selecting values of the input 
parameters, viewed as random variables, and for generating empiri- 
cal correlations among experimental data are also described. As- 
pects which would need to be covered in a more comprehensive 
document are indicated. 
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19236 (ORNL—6100) Ba(OH)2.8H2O process for the re- 
moval and immobilization of carbon-14, Final report. Haag, 
G.L.; Holladay, D.W.; Pitt, W.W. Jr.; Young, G.C. (Oak 
Ridge National Lab., TN (USA)). Jan 1986. Contract 
AC05-840R21400. 87p. NTIS, PC A05/MF A0O1; 1; GPO 
Dep. File Number DE86006760. 

The airborne release of ‘*C from various nuclear facilities 
has been identified as a potential biohazard due to the long half-life 
of **C (5730 years) and the ease with which it may be assimilated 
into the biosphere. At ORNL, technology has been developed for 
the removal and immobilization of this radionuclide. Prior studies 
have indicated that ‘*C will likely exist in the oxidized form as CO. 
and will contribute slightly to the bulk CO. concentration of the 
gas stream, which is air-like in nature (~300 ppM/sub v/ COz). 
The technology that has been developed utilizes the CO»- 
Ba(OH):.8H2O gas-solid reaction with the mode of gas-solid con- 
tacting being a fixed bed. The product, BaCOs, possesses excellent 
thermal and chemical stability, prerequisites for the long-term dis- 
posal of nuclear wastes. For optimal process operation, studies have 
indicated that an operating window of adequate size does exist. 
When operating within the window, high CO. removal efficiency 
(effluent concentrations <100 ppB/sub v/), high reactant utiliza- 
tion (>99%), and an acceptable pressure drop across the bed (3 
kPa/m at a superficial velocity of 13 cm/s) are possible. Three 
areas of experimental investigation are reported: (1) microscale 
studies on 150-mg samples to provide information concerning sur- 
face properties, kinetics, and equilibrium vapor pressures; (2) ma- 
croscale studies on large fixed beds (4.2 kg of reactant) to deter- 
mine the effects of humidity, temperature, and gas flow rate upon 
bed pressure drop and CO: breakthrough; and (3) design, construc- 
tion, and operation of a pilot unit capable of continuously process- 
ing a 34-m*/h (20-ft*/min) air-based gas stream. 


19237 (ORNL/TM—9496) Shallow land burial of low- 
level radioactive waste. Cannon, J.B.; Jacobs, D.G.; Lee, 
D.W.; Gilmore, C.C.; Ketelle, R.H.; Kornegay, F.C.; Roop, 


R.D.; Staub, W.P.; Stratton, L.E.; Thoma, R.E. (Oak Ridge 
National Lab., TN (USA)). Feb 1986. Contract ACO05- 
840R21400. 153p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
File Number DE86006763. 

The performance objectives included in regulations for dis- 
posal of low-level radioactive waste (10 CFR 61 for commercial 
waste and DOE Order 5820.2 for defense waste) are generic princi- 
ples that generate technical requirements which must be factored 
into each phase of the development and operation of a shallow land 
burial facility. These phases include a determination of the quantity 
and characteristics of the waste, selection of a site and appropriate 
facility design, use of sound operating practices, and closure of the 
facility. The collective experience concerning shallow land burial 
operations has shown that achievement of the performance objec- 
tives (specifically, waste isolation and radionuclide containment) re- 
quires a systems approach, factoring into consideration the interre- 
lationships of the phases of facility development and operation and 
their overall impact on performance. This report presents the tech- 
nical requirements and procedures for the development and oper- 
ation of a shallow land burial facility for low-level radioactive 
waste. The systems approach is embodied in the presentation. The 
report is not intended to be an instruction manual; rather, emphasis 
is placed on understanding the technical requirements and knowing 
what information and analysis are needed for making informed 
choices to meet them. A framework is developed for using the de- 
sired site characteristics to locate potentially suitable sites. The 
scope of efforts necessary for characterizing a site is then described 
and the range of techniques available for site characterization is 
identified. Given the natural features of a site, design options for 
achieving the performance objectives are discussed, as are the oper- 
ating practices, which must be compatible with the design. Site clo- 
sure is presented as functioning to preserve the containment and 
isolation provided at earlier stages of the development and oper- 
ation of the facility. 


19238 (ORNL/TM—9680/P1) Fixation of waste materi- 
als in grouts. Part I. Empirical correlations of formulation 
data. Tallent, O.K.; Gilliam, T.M.; McDaniel, E.W.; 
Godsey, T.T. (Oak Ridge National Lab., TN (USA)). Mar 
1986. Contract AC05-840R21400. 41p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86007875. 
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Data correlations have demonstrated systematic relationships 
between important variables in hydrofracture grout formulation. 
The data are taken from an investigation to determine conditions 
for eliminating drainable water from the grout system. The two 
most important variables affecting drainable water are the amounts 
of Attapulgite-150 clay in the dry-solid blends and the ratios in 
which the blends are mixed with the waste. Empirical equations 
were developed relating the (1) vol % of drainable water, (2) time 
for free water adsorption, (3) wt % clay, (4) dry-blend liquid-waste 
mix ratio, (5) compressive strength, (6) wt % fly ash, and (7) pump- 
ing velocity required for turbulent flow through a 2-in.-ID pipe. 
The equations allow predictions of properties within the composi- 
tional range of the investigation from which the data were ob- 
tained. They also provide a relatively simple method that can be 
used to improve future test design, eliminate superfluous testing, de- 
crease costs, and increase overall efficiency of individual investiga- 
tions. 11 refs., 15 figs. 


19239 (ORNL/TM—9846-Vol.1) Low-level radioactive 
waste from commercial nuclear reactors. Volume 1. Recom- 
mendations for technology developments with potential to sig- 
nificantly improve low-level radioactive waste management. 
Rodgers, B.R.; Jolley, R.L. (Oak Ridge National Lab., TN 
(USA)). Feb 1986. Contract AC05-84OR21400. 57p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86007030. 

The overall task of this program was to provide an assess- 
ment of currently available technology for treating commercial 
low-level radioactive waste (LLRW), to initiate development of a 
methodology for choosing one technology for a given application, 
and to identify research needed to improve current treatment tech- 
niques and decision methodology. The resulting report is issued in 
four volumes. Volume 1 provides an executive summary and a gen- 
eral introduction to the four-volume set, in addition to recommen- 
dations for research and development (R & D) for low-level radio- 
active waste (LLRW) treatment. Generic, long-range, and/or high- 
risk programs identified and prioritized as needed R & D in the 
LLRW field include: (1) systems analysis to develop decision meth- 
odology; (2) alternative processes for dismantling, decontaminating, 
and decommissioning; (3) ion exchange; (4) incinerator technology; 
(5) disposal technology; (6) demonstration of advanced technol- 
ogies; (7) technical assistance; (8) below regulatory concern materi- 
als; (9) mechanical treatment techniques; (10) monitoring and analy- 
sis procedures; (11) radical process improvements; (12) physical, 
chemical, thermal, and biological processes; (13) fundamental chem- 
istry; (14) interim storage; (15) modeling; and (16) information 
transfer. The several areas are discussed in detail. 


19240 (OTA-O—171) Managing the nation’s commercial 
high-level radioactive waste. (Office of Technology Assess- 
ment (U.S. Congress), Washington, DC). Mar 1985. 349p. 
GPO. File Number T186900479. 

This report presents the findings and conclusions of OTA’s 
analysis of Federal policy for the management of commercial high- 
level radioactive waste. It represents a major update and expansion 
of the Analysis presented to Congress in our summary report, Man- 
aging Commercial High-Level Radioactive Waste, published in 
April of 1982 (NWPA). This new report is intended to contribute 
to the implementation of NWPA, and in particular to Congressional 
review of three major documents that DOE will submit to the 99th 
Congress: a Mission Plan for the waste management program; a 
monitored retrievable storage (MRS) proposal; and a report on 
mechanisms for financing and managing the waste program. The as- 
sessment was originally focused on the ocean disposal of nuclear 
waste. OTA later broadened the study to include all aspects of 
high-level waste disposal. The major findings of the original analy- 
sis were published in OTA’s 1982 summary report. 


19241 (PB—86-116852/XAB) Managing the nation’s 
commercial high-level radioactive waste. (Office of Technolo- 
gy Assessment (U.S. Congress), Washington, DC). Mar 
1985. 353p. (OTA-O—171). NTIS, PC A16/MF AOl1. 

This report presents the findings and conclusions of OTA’s 
analysis of Federal policy for the management of commercial high- 
level radioactive waste. It is intended to contribute to the imple- 
mentation of Nuclear Waste Policy Act of 1982 (NWPA). The 
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major conclusion of that review is that NWPA provides sufficient 
authority for developing and operating a waste management system 
based on disposal in geologic repositories. Substantial new authority 
for other facilities will not be required unless major unexpected 
problems with geologic disposal are encountered. OTA also con- 
cludes that DOE’s Draft Mission Plan published in 1984 falls short 
of its potential for enhancing the credibility and acceptability of the 
waste management program. 


19242 (PNL—5738) Description and capabilities of the 
large-scale in situ vitrification process. Buelt, J.L.; Carter, 
J.G. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1986. Contract AC06-76RL01830. 39p. NTIS, PC A03/MF 
AO01. File Number DE86007199. 

An emerging thermal treatment process known as in situ vit- 
rification is being developed to immobilize selected portions of ra- 
dioactively contaminated soils. The process is a permanent remedial 
action that destroys solid and liquid organic contaminants and in- 
corporates radionuclides and heavy metals into a glass and crystal- 
line form. The process's flexibility in design and broad capabilities 
make it potentially adaptable to mixed and chemical wastes, as 
well. The process consists of an electrical power system for vitrify- 
ing contaminated soil, a hood to contain gaseous effluents, an off- 
gas treatment system, an off-gas cooling system, and a process con- 
trol station. The process is mounted in three transportable trailers 
that can be easily moved from site to site. The process is capable of 
treating contaminated soils at least 13 m deep. The system compo- 
nents are designed to accommodate waste inclusions in the soil such 
as metals, combustibles, and large voids. Selectively applied to the 
more troublesome radioactively contaminated soils, in situ vitrifica- 
tion provides a potentially useful and permanent tool for remedial 
action. 


19243 (RFP—3849) Decontamination of Johnston Island 
Coral: a study. Kochen, R.L. (Rockwell Interna- 


; preliminary 
tional Corp., Golden, CO (USA). Rocky Flats Plant). 17 


Feb 1986. Contract AC04-76DP03533. 24p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86007585. 

A preliminary investigation was completed on the character- 
ization and decontamination of coral samples from Johnston Island. 
These samples were found to contain individual particles (2 to 0.25 
mm) of contaminated coral as well as a piece of contaminated mag- 
netic metal. They ranged in activity from about 70 to 811 nCi Am- 
241. The decontamination methods investigated were froth flota- 
tion, ferrite treatment, attrition scrubbing, ultrasonic treatment and 
dry sieving. Dry sieving, the more effective technique, separated 
about 42 wt % of the coral into a decontaminated fraction. This 
fraction (>4 mm) contained about 0.5% of the total activity. 7 
refs., 3 tabs. 


(RHO-RE-MA—15-P) User's manual for remote- 
handled transuranic waste container welding and inspection 
fixture. Hauptmann, J.P. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). 
1985. Contract AC06-77RL01030. 70p. NTIS, PC A04, 
A01; 1; GPO Dep. File Number DE86005694. 

Rockwell Hanford Operations (Rockwell) has designed built, 
and tested a prototype remotely operated welding and inspection 
fixture to be used in making the closure weld on the remote-han- 
dled transuranic (RH-TRU) waste container. The RH-TRU waste 
container has an average TRU concentration in excess of 100 nCi/ 
gm, and a surface radiation dose rate in excess of 200 mrem/h, but 
not exceeding 100 rem/h. The RH-TRU waste container is to be 
used by defense waste generator sites in the United States for final 
packaging of RH-TRU wastes and is compatible with the require- 
ments of the Waste Isolation Pilot Plant (WIPP) and the WIPP 
handling system. Standard and stacked RH-TRU container designs 
are available. The standard container is 26 in. in dia. by 121 in. 
high; the stacked containers are 26 in. in dia. by 61.25 in. high. 
After loading, two stacked containers are fitted and welded togeth- 
er to form the identical measurements of the standard 121-in. con- 
tainer. The prototype RH-TRU waste container welding and in- 
spection fixture was intended for test and evaluation only, and not 
for installation in an operating facility. The final RH-TRU waste 
container welding and inspection fixture drawings (see appendix) 
incorporate several changes made following operational testing of 
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the original fixture. These modifications are identified in this 
manual. However, not all modifications have been functionally 
tested. The purpose of this manual is to aid waste generator sites in 
designing a remotely operated welding and inspection fixture that 
will conform to their own requirements. Modifications to the Rock- 
well design must be evaluated for structural and WIPP handling re- 
quirements. This manual also provides design philosophy, compo- 
nent vendor information, and cost estimates. 


19245 (RHO-RE-ST—30-P) Hanford defense waste dis- 
posal alternatives: engineering support data for the Hanford 
Defense Waste-Environmental Impact Statement. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Dec 1985. Contract AC06-77RL01030. 
529p. NTIS, PC A23/MF A0Ol1; 1; GPO Dep. File Number 
DE86006457. 

This document provides the engineering bases for the devel- 
opment of the Hanford Defense Waste-Environmental Impact 
Statement. In compliance with the National Environmental Policy 
Act process and, more specifically, the detailed scope prepared for 
the Hanford Defense Waste-Environmental Impact Statement, four 
waste disposal alternatives are identified: geologic disposal; in-place 
stabilization and disposal; continued storage (no disposal action); 
and the reference alternative. For each disposal alternative, the fol- 
lowing six waste type classifications are addressed: existing tank 
waste, transuranic-contaminated soil sites (cribs and reverse wells), 
pre-1970 transuranic buried solid waste sites, retrievably stored and 
newly generated solid transuranic waste, strontium and cesium cap- 
sules, and future tank waste. The disposal alternatives are presented 
as options for the disposal of each waste type. Data regarding 
structures, site locations, and inventories for each waste class are 
provided, and are followed by a description of various technologies 
applied for implementing the disposal alternatives. Data associated 
with the resulting impacts (resources consumed, manpower used, 
emissions, and costs) are tabulated according to the waste class/al- 
ternative matrix. This information was used during the preparation 
of the Hanford Defense Waste-Environmental Impact Statement to 
develop socioeconomic analyses, accident scenarios, dose estimates, 
and waste release or migration evaluations. 


19246 (SAND—85-1476) Characterization study of RH- 
TRU wastes existing in storage and expected to be generated. 
Warrant, M.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Dec 1985. Contract AC04-76DP00789. 69p. 
(TTC—0568). NTIS, PC A04/MF AO1; 1; GPO Dep. File 
Number DE86007403. 

This report documents the findings of a characterization 
study of remote handled transuranic wastes in storage and expected 
to be generated at US Department of Energy Sites as of March 
1985. Data was obtained from Oak Ridge National Laboratory, Los 
Alamos National Laboratory, Hanford Reservation, and Idaho Na- 
tional Engineering Laboratory by questionnaire plus site visits. Site 
responses include descriptions of the waste forms and their origins, 
as well as information on container size/type, surface dose rate, 
plutonium curie level, total curie level, isotope distribution, heat 
output, volume, density, and weight. These findings provide data to 
support studies of the transportation and storage of remote-handled 
transuranic wastes. 


19247 (SAND—85-1563) Report of the fifth interim 
meeting of the Seabed Working Group, Engineering Studies 
Task Group. Burdett, J.R.F.; Karnes, C.H. (Department of 
the Environment, London (UK); Sandia National Labs., Al- 
buquerque, NM (USA)). Feb 1986. Contract AC04- 
76DP00789. 50p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86007242. 

The fifth interim meeting of the Engineering Studies Task 
Group (ESTG) was held at the Maison d’Hotes of the Commissari- 
at a l'Energie Atomique (CEA) at Gif-Sur-Yvette, France on 15-19 
October 1984. The task group considered the following main 
agenda items: review of the ESTG's five-year programme and revi- 
sion of the associated activity and information transfer network; 
discussion of the possible inclusion of an engineering studies re- 
search component in the proposed NEA/CEA long coring cruise 
scheduled for June 1985; discussion of the implications of the re- 
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cently discovered “faults” in the deep abyssal ocean plains; review 
of recent theoretical work on hole closure and formulation of ex- 
periments which may enable the predictive hole closure models to 
be verified; and election of a new task group leader. 


19248 (SAND—85-1987C) Brine migration studies in the 
Waste Isolation Pilot Plant (WIPP). Nowak, E.J. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 6p. (CONF-860317—32). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86007828. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

” An experiment to quantify brine migration in multi-heater, 
full-scale tests simulating repository environments is underway in 
the Waste Isolation Pilot Plant. The brine migration experiment is 
part of near field effects/waste package interactions tests that simu- 
late near-reference repository conditions (18 W/m? thermal areal 
loading with 470 W per canister) for defense high-level waste 
(DHLW) in room Al and near-field overtest conditions (1500 W 
per canister) in room B. After 265 days, 16.1 kg and 17.6 kg of 
water has been collected from two heated boreholes in room B. 
Heated boreholes in room Al had yielded 1.1 kg and 1.3 kg after 
105 days. These quantities of water are larger than our estimates for 
a hypothetical repository array of 2.16 kW canisters based on previ- 
ous small scale test data and mechanistic brine transport models. 
They are also significantly larger than the quantities of brine that 
were reported for brine migration experiments in the Asse Mine of 
the Federal Republic of Germany. Mechanistic differences that 
depend on scale, thermal distribution, and site characteristics may 
account for this disagreement with other experiments and model 
calculations. 


19249 (SAND—86-0489C) WIPP simulated DHLW tests: 
status and initial in situ backfill thermal conductivities. Mo- 
lecke, M.A.; Beraun, R. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1986. Contract AC04-76DP00789. 6p. 


(CONF-860317—30). NTIS, PC A02/MF AO0l; 1; GPO 


Dep. File Number DE86007816. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 

1986). 

ps Several series of waste package performance technology ex- 
periments for simulated defense high-level waste (DHLW) pack- 
ages have been emplaced and put into active operation at the Waste 
Isolation Pilot Plant (WIPP) facility. These experiments involve 18 
full-size DHLW packages emplaced in heavily instrumented verti- 
cal boreholes in the salt drift floor. These tests have been in heated 
operation for over ten months now; the planned test duration is 3 
to 7 years. A major purpose of these experiments is to evaluate the 
in situ materials performance (i.e., degradation or alteration) of var- 
ious waste package components: metal canisters and overpacks, 
backfill materials, nonradioactive DHLW glass, and installed instru- 
mentation. These evaluations are being performed under both near- 
reference and overtest or accelerated-aging repository conditions. 
This paper describes the current status of the WIPP simulated 
DHLW experiments, and presents initial thermal conductivity re- 
sults derived from in situ themocouple (temperature) data. Current 
in situ backfill thermal conductivities range from 0.28 to 0.43 W/m- 
°C for bentonite/sand backfills and 1.12 W/°C for crushed salt 
backfill, depending on maximum waste package system 
temperature(s). Preliminary modeling calculations of thermal con- 
ductivity have also been performed using the SINDA and 
COYOTE codes. The numerically derived values are generally in 
good agreement with the experimentally measured values, except 
for the first several days after experiment (heater) turn on. 


(TAC—3) Technical advisory committee on the 
Nuclear Fuel Waste Management Third annual 
report. (Technical Advisory Committee on the Nuclear Fuel 
Waste Management Program, Hamilton, Ontario (Canada)). 
Jun 1982. 98p. NTIS (US Sales Only), PC AO5/MF AOl. 
File Number DE86901055. 

The Third Annual Report of the Canadian Nuclear Fuel 
Waste Management Program, dated December 1981, summarizes 
activities over the preceding year under the following headings: 
Public Interaction; Irradiated Fuel Storage; Irradiated Fuel Trans- 
portation; Immobilization; Geoscience Research; Environmental 
Research; and Environmental and Safety Assessment. 


05 NUCLEAR FUELS 
0520 Waste Management 


19251 (TAC—4) Technical advisory committee on the 
Nuclear Fuel Waste Management Program. Fourth annual 
report. (Technical Advisory Committee on the Nuclear Fuel 
Waste ement Program, Hamilton, Ontario (Canada)). 
Jul 1983. 13lp. NTIS (US Sales Only), PC AO7/MF AO1. 
File Number DE86901056. 

Analysis and program performance covers: overall environ- 
mental and safety assessment; environmental research; geoscience 
research; and immobilization and vault sealing technology. 


19252 (UNI-SA—164) Overview of the Surplus Facilities 

er, C.E.; Baumann, B.L. (UNC 
Nuclear Industries, Inc., Richland. WA (USA)). 24 Jan 
1986. Contract AC06-76RL01857. 13p. (CONF-860203—12). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86006414. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Kaoxville, 
TN, USA (2 Feb 1986). 

Beginning in the early 1940s, the US government construct- 
ed and procured numerous facilities for use in nuclear energy de- 
velopment and production programs. During the past 40 years, 
many of these have fulfilled their intended purposes and have been 
shut down. In 1978, the Department of Energy established the Sur- 
plus Facilities Management Program (SFMP) to manage the safe 
caretaking and eventual decommissioning of government-owned 
nuclear facilities that are radioactively contaminated and have no 
current use. There are now approximately 300 such facilities in the 
SFMP, located at 20 separate sites across the United States and 
Puerto Rico. Some of the current decommissioning projects under- 
way at these sites are briefly described. 


19253 (UNI-SA—167) Decontamination, waste manage- 
ment, and explosives use: a DOE Surplus Facilities Man- 
agement Program policy and experience. Paasch, R.A.; 
Miller, C.E. Jr. (UNC Nuclear Industries, Inc., Richland, 
WA (USA)). 26 Feb 1986. Contract AC06-76RL01857. 25p. 
(CONF-860386—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86007763. 

From 2. meeting of the technical advisory group for the 
OECD/NEA cooperative programme on decommissioning; Paris, 
France (10 Mar 1986). 

This paper presents an overview of US Department of 
Energy policies, practices, and experience in the conduct of decon- 
tamination, waste management, and use of explosives for the de- 
commissioning of facilities assigned to the US DOE Surplus Facili- 
ties Management Program. These overviews are presented in three 
sections titled: decontamination, waste management, and use of ex- 
plosives. 


19254 (WINCO—1026) Calcination of sodium-bearing 
waste using aluminum nitrate. Newby, B.J. (Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls (USA)). [1983]. Con- 
tract ACO7-841D12435. 87p. NTIS, PC A05/MF A01; GPO 
Dep. File Number DE86006663. 

Methods were studied for converting the sodium-bearing 
wastes stored at the Idaho Chemical Processing Plant into granular, 
free flowing solids by fluidized-bed calcinaticn at 500°C. All meth- 
ods studied blended sodium-bearing waste and aluminum nitrate 
prior to calcination but differed in the nature of the additional 
compound(s) added to the blend. The most promising blend of alu- 
minum nitrate and sodium-bearing waste studied contained a 
sodium (plus potassium)-to-aluminum mole ratio of 0.42 and a boric 
acid concentration of 0.10 to 0.20 M. 


19255 (WINCO—1036) Decontamination and decommis- 
sioning of RALA off-gas cell and storage tank. Final report. 
Moser, C.L. (Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls (USA)). Feb 1986. Contract AC07-841D12435. 49p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86006839 

This report describes the decontamination and decommis- 
sioning (D and D) of the Radioactive Lanthanum-140 (RALA) off- 
gas cell and storage tank located at the Idaho Chemical Processing 
Plant (ICPP), operated by Westinghouse Idaho Nuclear Co. 
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(WINCO). The ICPP is located at the Idaho National Engineering 
Laboratory (INEL). The RALA off-gas cell is located near the 
southeast corner of CPP-601 and the storage tank was located near 
the southern boundary fence of ICPP. The cell and storage tank 
were part of a system installed to handle the gases generated during 
the operation of the RALA process system which was located in 
L-cell of the process building, CPP-601. This report describes work 
performed to accomplish the D and D objectives of reducing the 
potential for personnel to be exposed to or contaminated by the ra- 
diation that existed in the inactive facility. 


19256 Properties of cement-solidified radioactive waste 
forms with high levels of loading. Scheetz, B.E.; Atkinson, 
S.D.; Barnes, M.W.; Grutzeck, M.W.; Roy, D.M.; Tanner, 
C. (Pennsylvania State University, University Park, PA). 
Journal of the American Ceramic Society; 64: No. 5, 687- 
690(May 1985). 

Waste forms developed for nuclear defense waste were 
based on the concept of matrix encapsulation in cementitious host 
matrices. The physical properties of these waste forms were studied 
to evaluate the extent of waste loading that might be feasible and 
still maintain a leach-resistant, strong, monolithic object. The data 
indicate that, for a minimum compressive strength of 21 MPa, 
waste loadings of 40 to 60 wt% are possible. Leaching of selected 
samples with 30 and 70 wt% waste loading indicates that leach 
rates for Cs and Sr comparable to those found for glass and ceram- 
ic waste forms can be achieved in cementitious composite materials. 


19257 Critical (public) masses: a case study of a radioac- 

tive waste site. Williams, R.G.; Payne, B.A. (Argonne Na- 

tional Lab., IL). pp 33-42 of Seventh symposium on man- 

agement of uranium mill tailings, low-level waste and haz- 

i965) waste. Fort Collins, CO; Colorado State University 
5). 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Fort Collins, CO, USA (6-8 
Feb 1985). 

Increasing public sensitivity to radioactive and other hazard- 
ous waste issues often results in opposition that ranges from presen- 
tations by individuals at various public meetings to organizations 
initiating legal action in the courts. Organized opposition to pro- 
posed plans by the US Department of Energy (DOE) for a Surplus 
Facilities Management Program site near Weldon Spring, Missouri, 
has emerged during the two years that DOE has been involved in 
developing plans for this waste management site. An important 
aspect in the development of the major interest group in this case 
was the reliance on extra-local expertise at both the state and na- 
tional levels. The group received organizational strategies, informa- 
tion on radioactive waste, legal advice, and direction from state and 
local environmental interest groups and various state agencies. In 
this paper, the authors present the historical development of orga- 
nized public response and agency response to DOE’s plans for the 
Weldon Spring site. The role of the interest group has emerged as 
one of a watchdog, scrutinizing and evaluating data publications, 
and plans. Other organizations now rely on the group as a clearing- 
house for information. This case is of particular importance to other 
waste management projects because it demonstrates the effective 
use of networking between various interest groups and agencies 
from the local to the national level. The authors believe that the 
emergence of such groups and their ties with a variety of extra- 
local organizations will be the rule rather than the exception in 
future waste projects. Agency personnel and project sponsors will 
find that an interactive, cooperative approach with such groups is 
an effective way to resolve waste issues. 9 references. 


19258 Comparison of long-term stability of containment 
systems for residues and wastes contaminated with naturally 
occurring radionuclides at an arid site and two humid sites. 
Winters, M.; Merry-Libby, P.; Hinchman, R. pp 311-323 of 
Seventh symposium on management of uranium mill tail- 


ings, low-level waste and hazardous waste. Fort Collins, 
CO; Colorado State University (1985). 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Fort Collins, CO, USA (6-8 
Feb 1985). 

The long-term stability of near-surface containment systems 
designed for the management of radioactive wastes and residues 
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contaminated with naturally occurring radionuclides are compared 
at the three different sites. The containment designs are: (1) a diked 
8.9-m high mound, including a 3.2-m layered cap at a site (humid) 
near Lewiston, New York, (2) a 6.8-m-high mound, including a 
similar 3.2-m cap at a site (humid) near Oak Ridge, Tennessee, and 
(3) 4.8-m deep trenches with 3.0-m backfilled caps at a site (arid) 
near Hanford, Washington. Geological, hydrological, and biological 
factors affecting the long-term (1000-year) integrity of the contain- 
ment systems at each site are examined, including: erosion, flood- 
ing, drought, wildfire, slope and cover failure, plant root penetra- 
tion, burrowing animals, other soil-forming processes, and land-use 
changes. For the containment designs evaluated, releases of radon- 
222 at the arid site are predicted to be several orders of magnitude 
higher than at the two humid sites-upon initial burial and at 1000 
years (after severe erosion). Transfer of wastes containing naturally 
occurring radionuclides from a humid to an arid environment offers 
little or no advantage relative to long-term stability of the contain- 
ment system and has a definite disadvantage in terms of gaseous ra- 
dioactive releases. 26 references, 2 figures, 4 tables. 


19259 Radioactive releases from a thorium-contaminated 
site in Wayne, New Jersey. Wang, J.; Yang, J.; Merry- 
Libby, P. (Argonne National Lab., IL). pp 523- 531 of Sev- 
enth symposium on management ‘of uranium mill tailings, 
low-level waste and hazardous waste. Fort Collins, CO; 
Colorado State University (1985). 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Fort Collins, CO, USA (6-8 
Feb 1985). 

Various residues and wastes from the production of thorium 
and rare earths from monazite ore are buried on a hillside in 
Wayne, New Jersey. In addition, contaminated materials (primarily 
soils) from nearby vicinity properties are being consolidated onto 
the Wayne site. The US Department of Energy plans to stabilize all 
the contaminated materials on an interim basis (20 years) until fund- 
ing is available to remove them to another location. In order to 
evaluate the effectiveness of interim stabilization measures, pre-re- 
medial action radioactive releases are compared to estimated re- 
leases under a reference stabilization option (one meter of soil 
cover). Two potential pathways are examined: (1) airborne radioac- 
tive gases (thoron and radon) and particulates, and (2) seepage into 
the near-surface groundwater. The relative reduction of releases 
into the air and groundwater for the reference stabilization option is 
analyzed using mathematical models for radioactive gas fluxes and 
atmospheric dispersion as well as groundwater transport and disper- 
sion. The consequent health implications for nearby individuals and 
the general population are also estimated. Health effects due to ra- 
dioactive releases are estimated to be insignificant. 14 references, 3 
figures. 


19260 Ocean disposal option for bulk wastes containing 
naturally occurring radionuclides: an assessment case history. 
Stull, E.A.; Merry-Libby, P. (Argonne National Lab., IL). 
pp 569-577 of Seventh symposium on management of urani- 
um mill tailings, low-level waste and hazardous waste. Fort 
Collins, CO; Colorado State University (1985). 

From 7. symposium on management of uranium mill 
low-level waste and hazardous waste; Fort Collins, CO, USA (6-8 
Feb 1985). 

There are 180,000 m® of slightly contaminated radioactive 
wastes (36 pCi/g radium-226) currently stored at the US Depart- 
ment of Energy's Niagara Falls Storage Site (NFSS), near Lewis- 
ton, New York. These wastes resulted from the cleanup of soils 
that were contaminated above the guidelines for unrestricted use of 
property. An alternative to long-term management of these wastes 
on land is dispersal in the ocean. A scenario for ocean disposal is 
presented for excavation, transport, and emplacement of these 
wastes in an ocean disposal site. The potential fate of the wastes 
and impacts on the ocean environment are analyzed, and uncertain- 
ties in the development of two worst-case scenarios for dispersion 
and pathway analyses are discussed. Based on analysis of a worst- 
case pathway back to man, the incremental dose from ingesting fish 
containing naturally occurring radionuclides from ocean disposal of 
the NFSS wastes is insignificant. Ocean disposal of this type of 
waste appears to be a technically promising alternative to the long- 
term maintenance costs and eventual loss of containment associated 
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with management in a near-surface land burial facility. 9 references, 
2 figures, 1 table. 


19261 Instrumentation for remote sensing over fiber 
optics. Hirschfeld, T.; Haugen, G.; Milanovich, F. (Law- 
rence Livermore National Lab., Livermore, CA). pp 13-18 
of Analytical troscopy. Lyon, W.S. New York, NY; EI- 
sevier (1984). (CONF-831025—). Contract W-7405-ENG-48. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The authors developed a way to extend the sensing and ana- 
lytical abilities of the laser fluorescence spectrometer beyond the 
physical confines of the laboratory by means of communications- 
grade optical fibers. These fiber probes are extremely rugged, com- 
pared with sensitive laboratory equipment, and also extremely inex- 
pensive. They make it possible to perform sensitive chemical analy- 
ses in hostile environments without risking damage to the laser and 
the spectrometer. They have begun development of a remote ana- 
lyzer for monitoring rare-earth-ion migration in a nuclear-waste re- 
pository, an environment too hostile for any previous remote sens- 
ing device. They are also developing optrodes sensitive to a wide 
variety of non-chemical stimuli. 


19262 Status of United States civilian waste management 
program. Lawrence, M.J. (Office of Civilian Radioactive 
Waste Management). pp 99-102 of Waste isolation in the 
U.S., technical programs and public education. Vol. 1. La 
Grange Park, IL; American Nuclear Society (1984). 
{CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

; The Nuclear Waste Policy Act of 1982 confirms the Federal 
responsibility for nuclear waste management and provides for un- 
precedented involvement by States, Indian tribes and the public. 
The Act provides a comprehensive framework for disposing of 
spent nuclear fuel and high-level radioactive wastes of domestic 
origin generated by civilian nuclear power reactors. It establishes 
detailed schedules and procedures for selecting and developing geo- 
logic repositories; provides a mechanism for financing the cost of 
disposal; and sets forth other provisions relating to nuclear waste 
disposal. The other provisions of the Act include provision for a 
user-financed federal interim storage facility with time and quantity 
limitations, as well as strict Nuclear Regulatory Commission-pre- 
scribed eligibility criteria; a proposal for a Federally-owned and op- 
erated monitored retrievable storage (MRS) facility for the interim 
period prior to operation of a permanent repository; and provision 
for a Test and Evaluation Facility (TEF). This paper centers on the 
schedule and current status and siting of the first two geologic re- 
positories. 


= A comparative study of radioactive waste emplace- 
ions. Scully, L.W.; Brasier, R.I.; Gram, H.F.; 

Wheeler, M.L. (Sandia National Laboratories, Albuquerque, 
NM). pp 337-345 of Waste isolation in the U.S., technical 
programs and public education. Vol. 1. La Grange Park, IL; 
American Nuclear Society (1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

: Three waste emplacement configurations have been evaluat- 
ed in the development of a repository design for the Nevada Nucle- 
ar Waste Storage Investigations Project. The evaluation considers a 
unit cell containing 1,000 canisters of spent fuel, configured in vari- 
ous ways to assist in identifying a waste emplacement method that 
is dependable, cost-effective, and safe. Five categories of factors af- 
fected by the emplacement configuration are evaluated against 
seven criteria. Each configuration results in significantly different 
drift layouts and dimensions which, in turn, affect the volume of 
mining and drilling, the dissipation of heat, ventilation require- 
ments, cost, worker hazards, environmental impact, and resource 
commitments. The evaluation showed that further development of 
the self-shielded package concept is not warranted. Horizontal em- 
placement arrays offer significant advantages over vertical emplace- 
ment arrays, and the development of prototype equipment for hori- 
zontal emplacement is clearly justified. Vertical emplacement has 
been examined in a number of earlier studies, and it is recommend- 
ed that further work in this area be delayed until the technology 
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for horizontal emplacement can be developed to a state comparable 
with the existing technology for vertical emplacement. 


19264 Planning, developing, and fielding of thermal/ 
structural interactions in situ tests for the Waste Isolation 
Pilot Plant (WIPP). Munson, D.E.; Matalucci, R.V. (Sandia 
National Laboratories, Albuquerque, NM). pp 317-336 of 
Waste isolation in the U.S., technical programs and public 
education. Vol. 1. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

Large-scale, well-instrumented underground tests to deter- 
mine in situ thermal/structural response of bedded salt are being 
constructed in the (WIPP) facility in southeastern New Mexico. 
These tests are an essential component of a broad research and de- 
velopment program to resolve thermal/structural issues, to validate 
long-term prediction methods, and to develop a design basis for a 
future repository. They are the result of an extensive planning and 
evaluation procedure to determine the appropriate test configura- 
tion. All details of the tests, including background, decisions, 
design, site operations, and testing organization are explained. 
These procedures may be useful in development of other in situ 
tests. 


19265 Integration of long-range planning for management 
of defense transuranic waste. Gilbert, K.V.; McFadden, 
M.H.; Raudenbush, M.H.; Smith, L.J. (Rockwell Interna- 
tional, Golden, CO). pp 313-316 of Waste isolation in the 
U.S., technical programs and public education. Vol. 1. La 
Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). . 

As described in The Defense Waste Management Plan, the 
defense TRU program goal is to achieve permanent disposal and to 
end interim storage. TRU waste is currently stored at six Depart- 
ment of Energy (DOE) sites, and new waste is generated at several 
more sites. The Waste Isolation Pilot Piant (WIPP) project is well 
defined, and it has been necessary to integrate the activities of other 
parts of the TRU program in support of DOE Headquarters policy 
and the WIPP schedules and technical requirements. The strategy 
is described in the Defense Transuranic Waste Program Strategy 
Document. More detailed, quantitative plans have been developed 
through the use of several system models, with a Long-Range 
Master Plan for Defense Transuranic Waste Management as the 
focal point for coordination of proposed plans with all the parties 
involved. 


19266 Testing a predictive model for repository cost-- the 
Waste Isolation Pilot Plant experience. Harmon, L.H.; 
Lazur, E.G. (U.S. Department of Energy, Washington, 
DC). pp 345-352 of Waste isolation in the U.S., technical 
programs and public education. Vol. 1. La Grange Park, IL; 
American Nuclear Society (1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

The Department of Energy (DOE) has developed a series of 
cost estimating models (called FAST), originally under the Assist- 
ant Secretary for Nuclear Energy and currently under the direction 
of Assistant Secretary for Defense Programs. One model, an equip- 
ment estimating methodology, was used extensively to test the 
Waste Isolation Pilot Plant (WIPP) equipment estimate validity. A 
mining and total repository estimating model has also been devel- 
oped. Along with the other information sources, WIPP design and 
historical experience were used extensively in the development of 
this model. The primary focus of this paper will be on the progress 
of the WIPP Project and the state-of-the-art cost modeling of geo- 
logic waste storage facilities. 
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19267 Economic impacts of waste emplacement configura- 
tion for the potential nuclear waste repository at the Nevada 
Test Site. Scully, L.W.; Brasier, R.I.; Gram, H.F. (Nuclear 
Waste Engineering Projects Division, Sandia National Lab- 
oratories, Albuquerque, NM). pp 353-358 of Waste isolation 
in the U.S., technical programs and public education. Vol. 


1. La Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 
From Waste management '84; Tucson, AZ, USA (11 Mar 


1984). 

, The Nevada Nuclear Waste Storage Investigations Project is 
developing a conceptual design for a potential repository in welded 
tuff at Yucca Mountain, Nevada. Two different configurations are 
under consideration for waste emplacement: vertical, with single 
waste canisters placed in holes in the floor of the emplacement 
drift; and horizontal, with multiple canisters placed in long holes in 
the walls of the drift. The cost of these two alternatives varies 
based on the amount of mining, borehole drilling, muck handling, 
and repository ventilation required. The difficulty of emplacement 
and retrieval operations also contributes to a cost differential. This 
paper presents these relative costs, showing a relative total cost dif- 
ferential of $880 million between the two methods. 


19268 (CE-Trans—8121) Disposal of radioactive waste in 
the community. Braaz, U. Translated from Atom 
+ Strom ; 29: No. 5, 123-127(Sep-Oct 1983). 17p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86900490. 
In May 1983 the Commission submitted to the Ministerial 
Council a report on the situation regarding the disposal of radioac- 
tive waste in the member countries at the beginning of the eighties, 
together with a preview of further developments to the end of this 
century. The present and anticipated incidence in terms of quanti- 
ties and the current waste disposal practice were analyzed, and 
future disposal concepts envisaged by the member countries were 
compared on the basis of a proposal made by the IAEO to classify 
the waste in four main categories, i.e., low-, medium- and high-ac- 
tivity, and also alpha-containing waste. Incidence of radioactive 
waste, waste disposal practice, and final storage are discussed. 


19269 (CE-Trans—8122) Study carried out for a dry 
block repository on the basis of the Swiss waste disposal pro- 
gramme. Friesen, E.; Kagi, U. Translated from Atom + 
Strom ; 29: No. 5, 128-130(Sep 1983). 12p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86900491. 

The authors use as a basis the Swiss nuclear energy pro- 
gramme to illustrate the special aspects of storing spent fuel ele- 
ments and/or vitrified high-activity waste in a module type dry 
block repository. 


19270 Status of Department of Energy order 5820, radio- 
active waste management. Kluk, A.F. (U.S. Department of 
Energy, Office of Defense Waste and Byproducts Manage- 
ment, Washington, DC). pp 487-490 of Waste management 
83. Vol. 1. La Grange Park, IL; American Nuclear iety 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Department of Energy (DOE) is preparing a compre- 
hensive directive for managing radioactive waste that will apply to 
all elements of the Department and its contractors and subcontrac- 
tors. Th directive will be issued as DOE Order 5820 and will estab- 
lish guidelines by which the Department manages operations and 
programs that handle, store and dispose of radioactive waste. The 
objective is to assure that any effluent releases and/or human expo- 
sures from managing radioactive waste are withi nationally recog- 
nized radiation protection standards and are as low as reasonably 
achievable. Definitions are given for various waste types, and poli- 
cies and requirements are discussed for highlevel waste, TRU 
waste, low-level waste, waste contaminated with naturally occur- 
ring radioactivity, and for decontamination and decommissioning of 
the contaminated facilities and sites. 


19271 Actinide removal from waste solutions by ferrite 
treatment. Boyd, Th.E.; Kochen, R.L. (Rockwell Interna- 
tional, Rocky Flats Plant, Golden, CO). pp 501-504 of 
Waste management '83. Vol. 1. La Grange Park, IL; Ameri- 
can Nuclear Society (1983). (CONF-830205—). 
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From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The ferrite waste treatment process was investigated in the 
laboratory in a continuous mode to evaluate the effectiveness of 
this method for removing plutonium and americium from aqueous 
waste. Experiments using actual process waste samples indicated 
that plutonium concentrations could be lowered consistently from 
around 10~‘ g/l to the 10-7 -10~® g/l range. Three to four grams of 
solids were produced per liter of solution treated as compared to 
15.7 g/l observed for the flocculant precipitation technique now in 
use at Rocky Flats. Less cement was required for the immobiliza- 
tion of ferrite solids resulting in further reductions in waste genera- 
tion. 


19272 Immobilization of acid digestion residue. Green- 
halgh, W.O.; Allen, C.R. (Westinghouse Hanford Company, 
Richland, Washington). pp 331-340 of Waste management 
‘83. Vol. 1. La Grange Park, IL; American Nuclear Society 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Acid digestion treatment of nuclear waste is similar to incin- 
eration processes and results in the bulk of the waste being reduced 
in volume and weight to some residual solids termed “residue.” The 
residue is composed of various dispersible solid materials and typi- 
cally contains the resultant radioactivity from the waste. This 
report describes the immobilization of the residue in portland 
cement, borosilicate glass, and some other waste forms. Diagrams 
showing the cement and glass vitrification parameters are included 
in the report as well as process steps and candidate waste product 
forms. Cement immobilization is simplest and probably least expen- 
sive; glass vitrification exhibits the best overall volume reduction 
ratio. 


19273 Greater Confinement Disposal Test at the Nevada 
Test Site. Dickman, P.T.; Boland, J.R. (Reynolds Electrical 
& Engineering Co., Las Vegas, NV). pp 519-521 of Waste 
management ‘83. Vol. 1. La Grange Park, IL; American 
Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Greater Confinement Disposal Test (GCDT) at the 
Nevada Test Site will be a full scale demonstration of intermediate 
depth burial for disposal of defense low-level radioactive wastes 
considered unsuitable for shallow land burial. The GCDT project 
will demonstrate that these wastes can be efficaciously disposed at a 
depth of approximately 30 meters where the probabilities of future 
inadvertent human intrusion and of potential waste migration are 
negligible. The GCDT will be instrumented to collect data on 
properties of the disposal medium (alluvial sediments). Tracers will 
be injected to assess the transport potential of wastes through the 
medium. Tracer data will be analyzed to determine the effective- 
ness of the disposal method. 


19274 Alternatives for defense waste salt disposal. Benja- 
min, R.W.; Hoisington, J.E.; McDonell, W.R. (E. I. du Pont 
de Nemours and Co., Savannah River Laboratory, Aiken, 
SC). pp 505-512 of Waste management ‘83. Vol. 1. La 
oe Park, IL; American Nuclear Society (1983). 
(CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Alternatives for disposal of decontaminated high-level waste 
salt at Savannah River were reviewed to estimate costs and poten- 
tial environmental impacts for several processes. In this review, the 
reference process utilizing intermediate-depth burial of salt-concrete 
(saltcrete) monoliths was compared with alternatives including land 
application of the decontaminated salt as fertilizer for SRP pine 
stands, ocean disposal with and without containment, and terminal 
storage as saltcake in existing SRP waste tanks. Discounted total 
costs for the reference process and its modifications were in the 
same range as those for most of the alternative processes; uncon- 
tained ocean disposal with truck transport to Savannah River 
barges and storage as saltcake in SRP tanks had lower costs, but 
presented other difficulties. Environmental impacts could generally 
be maintained within acceptable limits for all processes except re- 
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tention of saltcake in waste tanks, which could result in chemical 
contamination of surrounding areas on tank collapse. Land applica- 
tion would require additional salt decontamination to meet radioac- 
tive waste disposal standards, and ocean disposal without contain- 
ment is not permitted in existing U.S. practice. The reference proc- 
ess was judged to be the only salt disposal option studied which 
would meet all current requirements at an acceptable cost. 


19275 An incineration demonstration at Savannah River. 
Lewandowski, K.E.; Becker, G.W.; Mersman, K.E.; Rob- 
ertson, W.A. (E. I. du Pont de Nemours & Co., Savannah 
River Laboratory Aiken, SC). pp 395-400 of Waste manage- 
ment ‘83. Vol. 1. Post, R.G. (ed.). La Grange Park, IL; 
American Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

A full-scale incineration process for Savannah River Plant 
(SRP) low level beta-gamma combustible waste was demonstrated 
at the Savannah River Laboratory (SRL) using nonradioactive 
wastes. From October 1981 through September 1982, 15,700 kilo- 
grams of solid waste and 5.7 m* of solvent were incinerated. Emis- 
sions of off-gas components (NO/sub x/, SO2, CO, and particulates) 
were well below South Carolina state standards. Volume reductions 
of 20:1 for solid waste and 7:1 for Purex solvent/lime slurry were 
achieved. Presently, the process is being upgraded by SRP to 
accept radioactive wastes. During a two-year SRP demonstration, 
the facility will be used to incinerate slightly radioactive (<900 
pCi/meter*) solvent and suspect level (<1 mR/hr @ 0.0254 meter) 
solid wastes. The next phase will include upgrading the facility for 
nonradioactive hazardous wastes such as 1,1,1-trichloroethane. 


19276 The Stored Waste Examination Pilot Plant pro- 
gram at the INEL. McKinley, K.B.; Anderson, B.C.; Cle- 
ments, T.L.; Hinckley, J.P.; Mayberry, J.L.; Smith, T.H. 
(EG and G Idaho, Inc.). pp 137-142 of Waste management 
‘83. Vol. 1. Post, R.G. (ed.). La Grange Park, IL; American 
Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Since 1970, defense transuranic waste has been placed into 
20-year retrievable storage at the Radioactive Waste Management 
Complex at the Idaho National Engineering Laboratory (INEL). A 
major objective of the U.S. Department of Energy (DOE) Nuclear 
Waste Management Program is to remove all retrievably stored 
transuranic waste from the INEL. The January 1981 DOE Record 
of Decision on the Waste Isolation Pilot Plant (WIPP) stated, "The 
WIPP facility will dispose of defense transuranic waste stored re- 
trievably at the Idaho National Engineering Laboratory.” After re- 
trieval and before shipment, processing may be necessary to pre- 
pare the waste for acceptance, handling, and enhanced long-term 
isolation in the WIPP. However, some of the waste is certifiable to 
the WIPP waste acceptance criteria without container opening or 
waste processing. To minimize costs, the Stored Waste Examination 
Pilot Plant (SWEPP) is being developed to certify INEL stored 
transuranic waste without container opening or waste processing. 
The SWEPP certification concept is based on records assessment, 
nondestructive examination techniques, assay techniques, health 
physics examinations, and limited opening of containers at another 
facility for quality control. 


19277 Progress in the development of waste package per- 
formance requirements for a repository located in basalt. 
Smith, M.J.; Bensky, M.S.; McCall, T.B. (Rockwell Han- 
ford Operations Richland, WA). pp 143-150 of Waste man- 
agement ‘83. Vol. 1. Post, R.G. (ed.). La Grange Park, IL; 
American Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Basalt Waste Isolation Project (BWIP) waste package 
reference conceptual design consists of three components: the waste 
form, the canister, and the backfill. The waste package system is an 
engineered barrier in series with two barriers which are in parallel, 
ie., the geologic site barrier and the repository seal system barrier 
(shaft seal, tunnel backfill, and borehole seals). Preliminary analyses 
of radionuclide transport and release through the waste package 
system and site geology are presented herein. The effect of a range 
of postulated groundwater travel times on radionuclide release to 
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the accessible environment is shown. The required values for two 
waste package performance parameters are shown as a function of 
groundwater travel time and potential radionuclide release to the 
accessible environment. 


19278 Measurement of radioactive contaminated wastes. 
Caldwell, J.T.; Close, D.A.; Crane, T.W.; Kuckertz, T.H.; 
Kunz, W.E.; Morgado, R.; Pratt, J.C.; Shunk, E.R. (Los 
Alamos National Laboratory, Los Alamos, NM). pp 101-106 
of Waste management ‘83. Vol. 1. Post, R.G. (ed.). La 
Grange Park, IL; American Nuclear Society (1983). 
(CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

At Los Alamos, a comprehensive program is underway for 
the development of sensitive, practical, nondestructive assay tech- 
niques for the quantification of low-level transuranics in bulk solid 
wastes. The program encompasses a broad range of techniques, in- 
cluding sophisticated active and passive gamma-ray spectroscopy, 
passive neutron detection systems, pulsed portable neutron genera- 
tor interrogation systems, and electron accelerator-based tech- 
niques. The techniques can be used with either low-level or high- 
level beta-gamma wastes in either low-density or high-density mat- 
rices. The techniques are quite sensitive (< 10 nCi/g detection) and, 
in many cases, isotopic specific. Waste packages range in size from 
small cardboard boxes to large metal or wooden crates. Consider- 
able effort is being expended on waste matrix identification to im- 
prove assay accuracy. 


19279 Using process instrumentation to obviate destruc- 
tive examination of canisters of HLW glass. Kuhn, W.L.; 
Slate, S.C. (Pacific Northwest Laboratory, Richland, WA). 
pp 121-126 of Waste management ‘83. Vol. 1. Post, R.G. 
(ed.). La Grange Park, IL; American Nuclear Society 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

An important concern of a manufacturer of packages of so- 
lidified high-level waste (HLW) is quality assurance of the waste 
form. The vitrification of HLW as a borosilicate glass is considered, 
and, based on a reference vitrification process, it is proposed that 
information from process instrumentation may be used to assure 
quality without the need for additional information obtained by de- 
structively examining (core drilling) canisters of glass. This follows 
mainly because models of product performance and process behav- 
ior must be previously established in order to confidently select the 
desired glass formulation, and to have confidence that the process 
is well enough developed to be installed and operated in a nuclear 
facility. 


19280 Nondestructive testing of waste drum integrity. 
Jackson, C.N. Jr. (Hanford Engineering Development Lab- 
oratory, Westinghouse Hanford Company, Richland, WA). 
pp 107-114 of Waste management ‘83. Vol. 1. Post, R.G. 
(ed.). La Grange Park, IL; American Nuclear Society 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

An investigation of methods for measuring the wall thickness 
of low level transuranic (TRU) waste drums revealed that the ultra- 
sonic pulse echo method provided a rapid and accurate evaluation. 
An assessment based on 400,000 individual measurements could be 
performed in a two minute examination period with an accuracy of 
about + or - 0.025 mm (+ or - 0.001 in.) of true wall thickness. 
However, variations in thickness of the external coat of paint can 
introduce a high side error and recommendations are made for cor- 
recting this error if necessary. A selection of conventional ultrason- 
ic instruments and transducers was evaluated to identify the opti- 
mum combination for drum testing. Required equipment param- 
eters, a bubbler for coupling sound into the drum wall, and desira- 
ble instrument improvements are identified. Surface irregularities 
such as dents, scratches, labels, loose paint and rust cause loss of 
some data. Recommended adaptions in the ultrasonic instrumenta- 
tion and drum surface cleaning may provide improved capability 
for these problem areas. The unique characteristics of the waste 
drum used at various Department of Energy (DOE) sites are docu- 
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mented. Several specimens were obtained and a selection was artifi- 
cially corroded for characterizing tester performance. 


19281 Nuclear waste legislation--issues and impacts. 
Stein, R.; Lanes, S. (U.S. Department of Energy). pp 13-20 
of Waste management ‘83. Vol. 1. Post, R.G. (ed.). La 

ae Park, IL; American Nuclear Society (1983). 
(CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Since the early 1970's, Congress has attempted to enact legis- 
lation dealing with permanent disposal of high-level nuclear waste. 
As a result of a coalition of interest among the Congress, industry, 
environmental, and public interest groups, legislation was finally en- 
acted and signed into law on January 7, 1983. This legislation pro- 
vided for a process involved with siting, licensing, and construction 
of a repository. In addition, a number of significant issues were ad- 
dressed by the legislation including interim storage of spent fuel, a 
study of monitored retrievable storage, among others, and of par- 
ticular significance, a mechanism for funding the program. 


19282 NRC regulations for disposal of high-level radioac- 
tive wastes in geologic repositories: technical criteria. Martin, 
J.B.; Bell, M.J.; Regnier, E.P. (U.S. Nuclear Regulatory 
Commission, Washington, DC). pp 27-30 of Waste manage- 
ment ‘83. Vol. 1. Post, R.G. (ed.). La Grange Park, IL; 
American Nuclear Society (1983). (CONF- 330205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Nuclear Regulatory Commission is promulgating regu- 
lations specifying the technical criteria fo disposal of high-level ra- 
dioactive wastes in geologic repositories. The proposed rule was 
published for public comment in July 1981. Public comments have 
been received and considered by the Commission staff. The Com- 
mission will soon approve and publish a revised final rule. While 
the final rule being considered by the Commission is fundamentally 
the same as the proposed rule, provisions have been added to 
permit flexibility in the application of numerical criteria, some de- 
tailed design requirements have been deleted, and other changes 
have been made in response to comments. The rule is consistent 
with the recently enacted Nuclear Waste Policy Act of 1982. 


19283 Implementation of 10 CFR part 61 waste classifi- 
cation and waste form requirements, Johnson, T.C.; Lohaus, 
P.H.; Roles, G.W. (U.S. Nuclear Regulatory Commission, 
Washington, DC). pp 401-403 of Waste management '83. 
Vol. 1. Post, R.G. (ed.). La Grange Park, IL; American Nu- 
clear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Two important areas in the United States Nuclear Regula- 
tory Commission regulation for low-level waste management, 10 
CFR Part 61, involve the requirements for waste classification and 
waste form. The waste classification system establishes three cate- 
gories of wastes acceptable for near-surface disposal. These catego- 
ries are determined by the concentrations of nuclides important for 
disposal. Class A wastes have low concentrations and need only 
meet minimum waste form requirements. Class B wastes have 
higher concentrations and are required to have stability to minimize 
disposal trench subsidence effects. Class C wastes have higher con- 
centrations than do Class B wastes and are required to have stabili- 
ty and be disposed of with a intruder barrier. An intruder barrier is 
intended to minimize the contact of wastes by inadvertent intruder 
following the loss of disposal site institutional control. Many of the 
nuclides listed in the waste classification system are difficult to 
assay. Consequently, a waste generator is allowed to establish an 
analytic program which utilizes inferential measurement to classify 
wastes. This paper discusses the guidance provided to waste gen- 
erators which can be used to establish assay programs for classify- 
ing wastes. Class B and C wastes are required to meet 10 CFR Part 
61 stability requirements. This paper also discusses the approaches 
used to demonstrate that such wastes meet the stability criteria, in- 
cluding acceptable tests and test criteria which could be used by 
waste generators to demonstrate waste stability. 
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19284 The institutional aspects of WIPP - a major feder- 
al/state challenge in waste management. Hohmann, G.L.; 
Brown, R.K. (Westinghouse Electric Corp., Albuquerque, 
NM). pp 75-78 of Waste management ‘83. Vol. 1. Post, R.G. 
(ed.). La Grange Park, IL; American Nuclear Society 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Waste Isolation Pilot Plant Project is the nation’s first 
facility designed for the permanent deep geological storage of nu- 
clear waste. As such, it is the trailblazer in establishing workable 
methods and procedures for a satisfactory state/federal interaction 
on nuclear waste management. Through the mutual development of 
a Consultation and Cooperation Agreement between the Depart- 
ment of Energy and the State of New Mexico, supported by the 
establishment of cognizant groups within the State government and 
mutual agreement to a court ordered Stipulated Agreement, this 
interaction is being implemented in a manner acceptable to both the 
State and Federal governments. 


19285 Federal/state relations in the NWTS program. 
George, C.H. (U.S. Department of Energy). pp 65-66 of 
Waste management '83. Vol. 1. Post, R.G. (ed.). La Grange 
Park, IL; American Nuclear Society (1983). (CO 
830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The conduct of federal/state relations has been profoundly 
stressed by the climate of fear pervading public thought on matters 
of radiation and nuclear safety. Recently-passed federal legislation 
for high-level waste disposal clarifies obligations of the states and 
of federal agencies and promises new opportunities to establish co- 
operative efforts. 


19286 Status of DOE defense waste management policy. 
G.K. Oertel; Scott, R.S. (Office of Defense Waste and By- 
products Management). pp 21-26 of Waste management ‘83. 
Vol. 1. Post, R.G. (ed.). La Grange Park, IL; American Nu- 
clear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

This paper very briefly traces the statutory basis for DOE 
management of atomic energy defense activity wastes, touches on 
the authority of the Federal agencies involved in the regulation of 
defense nuclear waste management, and addresses the applicable 
regulations and their status. This background sets the stage for a 
fairly detailed discussion of management and disposal strategies of 
the Defense Waste and Byproducts Management Program. 


19287 Waste management: the missing link. Ray, D.L.; 
Taboas, A.L. (Office of Defense Waste and Byproducts 
Management, U.S. Department of Energy, Washington, 
DC). pp 7-12 of Waste management ‘83. Vol. 1. Post, R.G. 
(ed.). La Grange Park, IL; American Nuclear Society 
(1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

A historical perspective of the management of radioactive 
waste is presented, with comments on the institutional and regula- 
tory needs to permanently close the nuclear fuel cycle. The missing 
link is the lack of a sense of urgency on the part of top officials. 
The paper concludes that there has been no immediate threat to 
health or safety; that the increasing inventory of defense waste 
should be addressed regardless of the viability of a commercial nu- 
clear economy; and that although technology for waste disposal has 
been available, institutional and budget constraints have encouraged 
the expediency of deferring action for decades, one year at a time. 
This expediency is costlier in the long run. It is essential that regu- 
lations be based on rational and technically defensible levels of pro- 
tection rather than on the misapplication of the as low as reason- 
ably achievable (ALARA) principle to specific nuclear activities. 
The prompt identification of minimum levels of contamination for 
regulatory concern is urged, as well as the perspective obtained by 
stating risks, benefits, and costs of implementation in relation to 
other national needs. The recommendations provided are generally 
applicable to management of all hazardous materials. 
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19288 The new hydrofracture facility at ORNL. Weeren, 
H.O.; Dunwoody, N.E.; Lasher, L.C.; Godsey, A.R. (Oak 
Ridge National Lab., Oak Ridge, TN). pp 267-278 of Waste 
isolation in the US and elsew ere, technical programs and 
public communications. Vol. 3. High-level waste. Post, 
R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; University 
of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Methods currently proposed or in active use for the perma- 
nent disposal of radioactive wastes include isolation in deep geolog- 
ic formations of salt, clay or rock, deep-sea burial, and deep-well 
disposal. Interment in deep formations is generally regarded as the 
most suitable process for wastes containing high concentrations of 
long-lived radionuclides; however, the costs involved are a major 
drawback. Both sea burial and deep-well disposal are environmen- 
tally suspect. An alternative process for permanent waste disposal 
has been in operational use for nearly 20 years at Oak Ridge Na- 
tional Laboratory (ORNL). This process - hydrofracture - immobi- 
lizes the waste in a shale formation that is well removed from the 
biosphere. It is an inexpensive approach that is particularly suited 
for the permanent disposal of large batches of waste. 


19289 Preparation and leaching of radioactive INEL 
waste forms. Schuman, R.P.; Welch, J.M.; Staples, B.A. 
(EG & G Idaho Inc., P.O. Box 1625, Idaho Falls, ID). pp 
355-369 of Waste isolation in the US and elsewhere, techni- 
cal programs and public communications. Vol. 3. High-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). Contract 
AC07-761D01570. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Appreciable quantities of radioactive waste are in storage at 
the Idaho National Engineering Laboratory (INEL). Plans are 
being made to convert this waste into durable solid forms for final 
disposal in a geological repository. Part of the inventory consists of 
low- and intermediate-level fission, activation, and decay products 
and transuranic (TRU) wastes, either stored retrievably or buried at 
the INEL Radioactive Waste Management area. One of the TRU 
wastes is a sludge from the Department of Energy Rocky Flats 
Plant, currently stored retrievably in 55-gallon drums. Immobilizing 
the TRU sludge is the primary concern of the work reported here. 


19290 Classification of TMI wastes. Johnson, T.C. pp 
121-131 of Waste isolation in the US and elsewhere, techni- 
cal programs and public communications. Vol. 2. Low-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The cleanup of TMI-2 will produce a wide variety of waste 
types. Based on the proposed 10 CFR 61 waste classification 
system these wastes will primary fall in Classes A, B, and C. How- 
ever, a limited quantity of the wastes will exceed the Class C limits. 
DOE has agreed to accept the high activity and unusual wastes for 
research and development studies and disposal. 


19291 ORNL radioactive waste operations. Sease, J.D.; 
King, E.M.; Coobs, J.H.; Row, T.H. (Oak Ridge National 
Lab., Oak Ridge, TN). pp 133-143 of Waste isolation in the 
US and elsewhere, technical programs and public communi- 
cations. Vol. 2. Low-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The waste system at ORNL has been periodically modified 
and updated to keep pace with the changing release requirements 
for radioactive wastes. Major upgrading projects are currently in 
progress. The operating record of ORNL waste operation has been 
excellent over many years. Recent surveillance of radioactivity in 
the Oak Ridge environs indicates that atmospheric concentrations 
of radioactivity were not significantly different from other areas in 
East Tennessee. Concentrations of radioactivity in the Clinch River 
and in fish collected from the river were less than 4 percent of the 
permissible concentration and intake guides for individuals in the 
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offsite environment. While some radioactivity was released to the 
environment from plant operations, the concentrations in all of the 
media sampled were well below established standards. 


19292 Low-level radioactive waste nitrate. Blakeslee, J.J.; 
Johnson, A.J.; Meile, L.J. (Rockwell International, Energy 
Systems Group, Rocky Flats Plant). pp 627-636 of Waste 
isolation in the U.S. and elsewhere, technical programs and 
public communications. Vol. 2. Low-level waste. Post, 
R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; University 
of Arizona (1982). (CONF-820303—). Contract AC04 
76DP03533. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Tail end waste treatment operations at nuclear facilities 
result in the generation of large quantities of low-level radioactive 
waste nitrates. A description of where waste nitrates occur in the 
commercial fuel cycle and defense nuclear operations is necessary 
to understand the magnitude of the problem. An investigation into 
plant operations in both sectors was carried out in fiscal 1981. The 
quantities and composition of waste nitrates (both in storage and 
being generated) found in this investigation emphasize the need for 
continuing research into processes which will render the material 
environmentally acceptable. The objective is to eliminate or greatly 
reduce the amount of toxic nitrates in LLW streams. 


19293 Decontamination of low-level liquid waste at Oak 
Ridge National Laboratory using a scavenging-precipitation, 
ion exchange process. Chilton, J.M.; Lasher, L.C. (Oak 
Ridge National Lab., Oak Ridge, TN). pp 591-599 of Waste 
isolation in the US and elsewhere, technical programs and 
public communications. Vol. 2. Low-level waste. Post, 
R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; University 
of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

For five and one-half years, liquid wastes at Oak Ridge Na- 
tional Laboratory (ORNL) which contained low levels of beta and 
gamma activity have been decontaminated by a scavenging-precipi- 
tation ion exchange process (SP-IX). Some of the activity is preci- 
pitated with caustic, and the remainder is sorbed on a cation resin, 
Duolite CS-100. Cesium-137 activity is routinely reduced to 30 Bq/ 
L, and Sr to 0.5 Bq/L. Operation of the plant in 1977 cost $4.64 
per thousand gallons (~0.1 cent/L). The routine flow rate is 375 
L/nin. 


19294 Disposal of Savannah River Plant waste salt. 
Dukes, M.D. (E. I. du Pont de Nemours & Co., Savannah 
River Lab., Aiken, SC 29808). pp 279-288 of Waste isolation 
in the US and elsewhere, technical programs and public 
communications. Vol. 3. High-level waste. Post, R.G.; 
Wacks, M.E.; McComb, D. Tucson, AZ; University of Ari- 
zona (1982). (CONF-820303—). Contract AC09-76SR00001. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Proposed NRC guidelines for the disposal of waste with the 
radionuclide content of SRP salt would permit shallow land burial. 
Federal and state rules require that potentially hazardous chemical 
wastes (mainly nitrate-nitrite salts in the saltcrete) be contained to 
the degree necessary to meet drinking water standards in the 
ground water beneath the landfill boundary. This paper describes 
the proposed saltcrete landfill and tests under way to ensure that 
the landfill meet these criteria. The work includes laboratory and 
field tests of the saltcrete itself, a field test of a one-tenth linear 
scale model of the entire landfill system, and a numerical model of 
the system. 
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19295 Experiments to determine the migration potential 
for water and contaminants in shallow land burial facilities 
design, emplacement, and preliminary results. DePoorter, 
G.L.; Abeele, W.V.; Burton, B.W. (Environmental Science 
Group, Group LS-6, MS-495, Los Alamos National Labora- 
tory, P.O. Box 1663, Los Alamos, NM 87545). spewed 
of Waste isolation in the US and elsewhere, technical pro- 

and public communications. Vol. 2. Low-level waste. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Leaching and transport of radionuclides by water has been a 
primary mode of radioactive contamination from low-level radioac- 
tive waste disposal facilities. Similarly, the infiltration of water into 
nonradioactive hazardous waste disposal facilities has resulted in 
the movement of contaminants out of these disposal facilities. Al- 
though there have been many laboratory studies on water move- 
ment and contaminant transport, there is a need for more large 
scale field experiments. Large scale field experiments are necessary 
to (1) measure hydraulic conductivities on a scale typical of actual 
shallow land burial facilities and hazardous waste disposal facilities, 
(2) allow comparisons to be made between full scale and laboratory 
measurements, (3) verify the applicability of calculational methods 
for determining unsaturated hydraulic conductivities from water re- 
tention curves, and (4) for model validation. Experiments that will 
provide the information to do this are described in this paper. 


19296 The Basalt Waste Isolation Project technical pro- 
gram evaluation process: A criteria-based method. Babad, H.; 
Evans, C.; Wolfe, B.A. (Basalt Waste Isolation Project, 
Rockwell Hanford Operations, Richland, WA). eee 
of Waste isolation in the US and elsewhere, technical pro- 
grams and public communications. Vol. 3. High-level waste. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The need to objectively evaluate the progress being made by 
the Basalt Waste Isolation Project (BWIP) toward establishing the 
feasibility of siting a nuclear waste repository in basalt (NWRB) 
mandates a process for evaluating the technical work of the 
project. To assist BWIP management in the evaluation process, the 
Systems Department staff has developed a BWIP Technical Pro- 
gram Evaluation Process (TPEP). The basic process relates 
progress on project technical work to the BWIP Functional and 
System Performance Criteria as defined in National Waste Terminal 
Storage (NWTS) Criteria Documents. The benefits of the TPEP to 
BWIP and future plans for TPEP are discussed. During fiscal year 
(FY) 1982, TPEP will be further formalized and further applied to 
the review of BWIP technical activities. 


19297 AEGIS methodology demonstration: Case example 
in basalt. Dover, F.H. (Pacific Northwest Lab., P.O. Box 
999, Richland, WA). pp 233-242 of Waste isolation in the 


. 


US and elsewhere, technical programs and public communi- 
cations. Vol. 3. High-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Assessment of Effectiveness of Geologic Isolation Sys- 
tems (AEGIS) staff have been developing and applying methodolo- 
gy to evaluate the post-closure performance of a geologic reposi- 
tory for the deep disposal of nuclear waste. Methodology develop- 
ment began at the Pacific Northwest Laboratory (PNL) in 1972. 
Since the summer of 1978, methodology demonstrations have been 
completed for sites in bedded salt, granite, dome salt, and basalt. 
While the repository location was hypothetical, the geographical 
setting was actual, introducing new and increasing complexities into 
the analyses of each site. The basalt assessment was the most com- 
prehensive application of AEGIS technology attempted to date. 
The demonstration in the Columbia Plateau was to accomplish a 
more careful and detailed release scenario analysis, inciuding use of 
the Geologic Simulation Model for basalt, and a detailed conse- 
quence analysis commensurate with the available data, time, and 
funds. 
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19298 Computer simulation of geologic systems. Foley, 
M.G. (Pacific Northwest Lab., P.O. Box 990, Richland, 
WA). pp 189-196 of Waste isolation in the US and else- 
where, technical programs and public communications. Vol. 
3. High-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Geologic Simulation Model (GSM) developed under 
the Assessment of Effectiveness of Geologic Isolation Systems 
(AEGIS) project at the Pacific Northwest Laboratory for the De- 
partment of Energy is a quasi-deterministic process-response model 
which simulates the development of the geologic and hydrologic 
systems of a ground-water basin for a million years into the future. 
Effects of natural processes on the ground-water hydrologic system 
are modeled principally by rate equations. The combined effects 
and synergistic interactions of different processes are approximated 
by linear superposition of their effects during discrete time intervals 
in a stepwise-integration approach. 


19299 Application of systems analysis to develop engi- 
neered systems performance requirements for a hard rock nu- 
clear waste repository. Salter, P.F.; Anderson, W.J.; Deju, 
R.A. (Rockwell Hanford rations, Richland, WA). pp 
97-112 of Waste isolation in the US and elsewhere, technical 
programs and public communications. Vol. 3. High-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Basalt Waste Isolation Project has developed a systems- 
analysis approach to establishing performance requirements for the 
engineered system of a geologic nuclear waste repository. These re- 
quirements assure that the engineered system is designed to comple- 
ment the natural system. This approach results in the optimal 
design for the engineered system by reducing the functional re- 
quirements of that system. While applied only to the basalt system 
at this time, this approach is applicable to any geologic system. As 
an example, the systems-analysis approach has been applied to the 
problem of establishing performance requirements for a waste pack- 
age in basalt and has resulted in the design of a less-complex, more 
cost-efficient waste package for a nuclear waste repository in basalt. 
This paper points out the importance of developing site specific 
rather than generic waste packages. 


19300 NWTS test facilities and their role in repository 
development. Frei, M.W.; Matthews, S.C. (U.S. Dept. of 
Energy). pp 73-82 of Waste isolation in the US and else- 
where, technical programs and public communications. Vol. 
3. High-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The DOE’s National Waste Terminal Storage Program has 
recently revised its baseline strategy to allow for the use of in situ 
test facilities at candidate repository sites. The purpose of this paper 
is to define the set of facilities and to delineate appropriate missions 
and requirements for each. 


19301 Assessment of technical criteria of 10CFR60 for 
geologic disposal of high-level waste. Chu, M.S.Y.; Ortiz, 
N.R.; Pepping, R.E.; Siegel, M.D. (Fuel Cycle Risks Analy- 
sis Div., Sandia National Lab.). pp 19-33 of Waste isolation 
in the US and elsewhere, technical programs and public 
communications. Vol. 3. High-level waste. Post, R.G.; 
Wacks, M.E.; McComb, D. Tucson, AZ; University of Ari- 
zona (1982). (CONF-820303—). 
From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 
these preliminary analyses, the ability of the three numeri- 
cal criteria in 1OCFR60 to facilitate compliance with the EPA draft 
standard was examined. It was found that the waste containment 
period had minor importance in assisting compliance with the EPA 
draft standard, if the release rate of radionuclides is independent of 
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time (temperature). However, the waste containment period has a 
significant impact if the release rate changes significantly with time 
(temperature). In the latter case, the regulation of the waste con- 
tainment period, or the temperature at which radionuclide release 
could occur, may have a significant impact in meeting the EPA 
draft standard. 


19302 National Waste Terminal Storage Program 
(NWTS) review of developing regulations. Parry, S.J.S. (Bat- 
telle Memorial Inst.). pp 3-18 of Waste isolation in the US 
and elsewhere, technical programs and public communica- 
tions. Vol. 3. High-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

This paper discusses the National Waste Terminal Storage 
Program (NWTS) efforts in reviewing those regulations being de- 
veloped for the licensing of the high-level waste repository. These 
regulations come from two sources, the Environmental Protection 
Agency and the Nuclear Regulatory Commission. The pending reg- 
ulations from each agency are discussed separately. 


19303 Geologic media impacts upon repository design. 
Day, D.A.; Pervich, M.P.; Nelson, J.W. (Stearns-Roger 
Services, Inc.). pp 143-154 of Waste isolation in the US and 
elsewhere, technical programs and public communications. 
Vol. 3. High-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 


From Waste management conference (ANS); Tucson, AZ, 


USA (8 Mar —_ 

As part of the National Waste Terminal Storage (NWTS) 
Program policy of evaluating a number of different geologic envi- 
ronments for nuclear waste disposal, several specific geologic media 
are being studied within the NWTS program. A number of detailed 
conceptual designs have been prepared for mined geologic reposi- 
tories, based upon widely varying requirements for waste capacity, 
waste receipt rate, retrievability, waste package type, and other im- 
portant parameters. The Alternate Geologic Media Engineering 
Studies (AGMES) reported upon here focus on the evaluation of 
comparable repository designs and costs in three selected geologic 
media; salt, basalt, and tuff. This paper should be of interest to per- 
sons seeking a better understanding of the parts that make up a re- 
pository, the relationship of those parts to the regulatory require- 
ments for a repository, the impacts that geologic media have upon 
those parts, and costs to construct comparable repositories in vari- 
ous media. 


19304 Exploratory shafts in candidate repository site 
characterization. Versluis, S.; Monsees, H.B.; Dietz, H.B.; 
Erdal, B.; Scully, L.W. pp 155-165 of Waste isolation in the 
US and elsewhere, technical programs and public communi- 
cations. Vol. 3. High-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The US Department of Energy has established the National 
Waste Terminal Storage (NWTS) Program and given it the mission 
of disposing of commercial nuclear wastes in licensed, underground 
repositories. To accomplish this, the program has undertaken an ex- 
tensive, multidisciplined effort to identify, qualify, and develop re- 
pository sites. The purpose of this paper is to define the mission and 
requirements of exploratory shafts and the status of activities of 
each of the candidiate repository sites. 


19305 Seismic evaluation of underground facilities for nu- 
clear waste storage. Wu, C.L.; Chen, S.W.; Wise, R.D. pp 
113-129 of Waste isolation in the US and elsewhere, techni- 
cal programs and public communications. Vol. 3. High-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The underground facilities of the Waste Isolation Pilot Plant 
(WIPP) will be located in New Mexico salt formations. These fa- 
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cilities include multiple unlined drifts (unlined tunnels) 2,200 feet 
below the surface and four vertical shafts connecting the surface fa- 
cilities and the drifts. The objective of this study is to determine 
whether the current designs for the WIPP underground facilities 
are adequate to withstand the effects of two postulated seismic 
events without failure as defined by performance assessment crite- 
ria. The first postulated earthquake is based on the requirements of 
the Uniform Building Code (UBC-1979) for Zone 1. The second is 
based on a Design Basis Earthquake (DBE). 


19306 Site selection criteria for shallow land burial of 
low-level radioactive waste. Falconer, K.L.; Hull, L.C.; 
Mizell, S.A. (EG & G Idaho, Inc., Idaho National Eng. 
Lab., Idaho Falls, ID). pp 199-214 of Waste isolation in the 
US and elsewhere, technical programs and public communi- 
cations. Vol. 2. Low-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). Contract AC07-76I1D01570. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The land disposal of low-level waste must be accomplished 
in a manner that protects public health and safety. This can be at- 
tained by selecting, designing, operating, and closing sites such that 
contaminants never leave the site boundary in concentrations great- 
er than prescribed limits. Site design, operation, and closure are all 
functions of the characteristics of the site selected. The site selec- 
tion process is the most effective means for optimizing safe, effi- 
cient, and economical low-level waste disposal. 


19307 Framework for evaluating the utility of incentive 
systems for radioactive waste repository siting. Carnes, S.A.; 
Copenhaver, E.D.; Soderstrom, E.J.; Sorensen, J.; Peelle, 
E.; Reed, J.H.; Bjornstad, DJ. (Energy and Health and 
Safety Res. Div., Oak Ridge National Lab., Oak Ridge, 
TN). pp 185-197 of Waste isolation in the US and else- 
where, technical programs and public communications. Vol. 
2. Low-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The classification scheme, framework, and criteria identified 
in this study, though based on a comprehensive review of relevant 
literature, were developed to a large extent inductively. Actual ex- 
perience with incentives in the siting of potentially hazardous facili- 
ties, such as nuclear waste repositories, is limited if not almost non- 
existent. The approach proposed has sufficient promise, however, 
to warrant further investigation and analysis. 


19308 Field evaluation of geologic materials to limit bio- 
logical intrusion of low-level waste site covers. Hakonson, 
T.E.; White, G.C.; De Poorter, G.L. (Environmental Sci- 
ence Group, Los Alamos National Lab., Los Alamos, NM). 
pp 145-153 of Waste isolation in the US and elsewhere, 
technical programs and public communications. Vol. 2. 
Low-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The long-term integrity of low-level waste shallow land 
burial sites is dependent on the interaction of physical, chemical, 
and biological factors that modify the waste containment system. 
Past research on low-level waste shallow land burial methods has 
emphasized physical (i.e., water infiltration, soil erosion) and chemi- 
cal (radionuclide leaching) processes that can cause radionuclide 
transport from a waste site. Biological intrusion of low-level waste 
trenches has generally been considered to be of secondary impor- 
tance despite mounting evidence to the contrary. 
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19309 Use of a state of the art model in generic designs 
of shallow land repositories for low-level wastes. Nyhan, 
J.W.; Lane, L.J. (Environmental Science Group, Los 
Alamos National Lab., Los Alamos, NM). pp 235-244 of 
Waste isolation in the US and elsewhere, technical pro- 
> gg and public communications. Vol. 2. Low-level waste. 

ost, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A state of the art model is described for simulating hydro- 
logic and soil erosion processes at shallow land waste disposal sites. 
Applications of the model in waste site selection and in the manage- 
ment of waste disposal sites are discussed relative to minimizing soil 
erosion of trench caps and percolation of soil water through trench 
caps into underlying buried wastes. 


19310 A mathematical model for evaluating the suitabil- 
ity of a low-level radioactive waste site. Gureghian, A.B.; 
Sedlet, J. (Argonne National Lab., Argonne, IL). pp 245- 
258 of Waste isolation in the US and elsewhere, technical 
programs and public communications. Vol. 2. Low-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A mathematical model intended to study the one-dimension- 
al transport of radionuclides in a non-homogeneous soil system 
under saturated-unsaturated and isothermal conditions is presented. 
The model is composed of two modules: The first to calculate the 
pressure distribution, enabling one to compute velocities and soil 
moisture; the second to calculate the migration of species by con- 
sidering the major processes associated with the transport of a dis- 
solved substance in porous media, i.e., advection, mechanical dis- 
persion, molecular diffusion, radioactive decay, and sorption, as- 
suming a linear equilibrium isotherm. The numerical method of 
solving both flow and solute equations used here is the finite-ele- 
ment method based on the weighted residual technique. The flow 
equation is solved by the Bubnov-Galerkin method. The solute 
equation is solved by a Petrov-Galerkin type method. The model 
allows for a variety of boundary conditions; e.g., infiltration, drain- 
age and/or evaporation. A test case involving the movement of a 
non-reacting ionic species is used to validate the model. 


19311 Low-level disposal sites - evaluation and operation. 
Karably, L.S.; Arora, H.S. (Law Eng. Testing Co., Mariet- 
ta, GA). — of Waste isolation in the US and else- 


where, technical programs and public communications. Vol. 
2. Low-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The Nuclear Regulatory Commission's (NRC) proposed 
10CFR61 reflects the lessons learned over the last 30 years related 
to siting, operating, and closing low-level radwaste disposal 
(LLWD) facilities. The six commercial, ten U.S. Department of 
Energy (DOB), and other smaller LLW disposal facilities provide a 
substantial base of information upon which to draw historical and 
technical perspective on the relevant radwaste isolation issues. 
Operational experience has been gained at LLW disposal sites in a 
wide variety of geologic and climatic settings. This paper summa- 
rizes the new approaches proposed for (1) meeting LLW disposal 
site performance objectives by optimizing local geologic and hy- 
drologic conditions, (2) selecting waste form treatments which can 
reduce the leachability of the LLW, and (3) taking measures which 
can mitigate unfavorable site characteristics. The ultimate aim of 
these activities is to reduce risk and increase public confidence in 
the performance of future sites. 
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19312 Design and operation of a low-level solid waste dis- 
posal site at Los Alamos. Balo, K.A.; Wilson, N.E.; Warren, 
J.L. (Waste Management Group, Los Alamos National 
Lab., Los Alamos, NM). pp 297-309 of Waste isolation in 
the US and elsewhere, technical programs and public com- 
munications. Vol. 2. Low-level waste. Post, R.G.; Wacks, 
M.E.; McComb, D. Tucson, AZ; University of Arizona 
(1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Since the mid-1940's, approximately 185,000 m®° of low-level 
and transuranic radioactive solid waste, generated in operations at 
the Los Alamos National Laboratory, have been disposed of by on- 
site shallow land burial. Procedures and facilities have been de- 
signed and evaluated in the areas of waste acceptance, treatment 
and storage, disposal, traffic control, and support systems. The 
methodologies assuring the proper management and disposal of ra- 
dioactive solid waste are summarized. 


19313 Reliability and availability evaluations of waste re- 
pository systems and mechanical equipment. Orvis, D.D.; 
Henderson, N.C.; Jacobsen, F.K.; Frank, M.V. (NUS 
Corp.). pp 323-335 of Waste isolation in the US and else- 
where, technical programs and public communications. Vol. 
2. Low-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). Contract AC06-76RL01830. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

As part of the program for development of repository equip- 
ment, the Office of Nuclear Waste Isolation (ONWI) initiated a Re- 
liability, Availability, and Maintainability (RAM) analysis program. 
The initial step in the ONWI RAM program was the development 
of qualitative and quantitative methodology that could be used by 
designers and program managers, as well as RAM specialists, to de- 
termine and fulfull the availability and maintainability requirements 
of repository equipment. The recommended methodology has been 
assembled in a Guidebook that provides (a) an overview and man- 
agement perspective for a RAM program and (b) detailed step-by- 
step instructions on when and how to apply the methodology. This 
paper briefly describes the methodology that was developed and 
presents insights gained from application of the methodology to 
representative repository equipment. 


19314 International aspects of the management of low 
level dumping of radioactive waste in the oceans. Templeton, 
W.L. (Pacific Northwest Lab., Richland, WA). pp 415-428 
of Waste isolation in the US and elsewhere, technical pro- 

and public communications. Vol. 2. Low-level waste. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). Contract 
AC06-76RL01830. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A recent analysis of international issues associated with 
ocean disposal of low-level radioactive waste indicated a number of 
points which impact on US needs and policies and need resolution. 
The first is that the development of adequate international criteria 
and standards will assist the US in evaluating the option of using 
the oceans for the disposal of low-level radioactive wastes, redun- 
dant components of defueled US submarines and even high-level 
radioactive wastes. The technical criteria and standards developed 
by the expert groups of IAEA and NEA provide considerable ex- 
pertise for the solution of the problems of waste disposal and 
should be used as the basis for US policies and decisions in this 
area. The US should continue to be involved in this international 
arena. 
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19315 Ocean FUSRAP: Feasibility of ocean disposal of 
materials from the Formerly Utilized Sites Remedial Action 
Program (FUSRAP). Kupferman, S.L.; Anderson, D.R.; 
Brush, L.H.; Gomez, L.S.; Laul, J.C.; Shephard, L.E. 
(Sandia National Lab., Albuquerque, NM). pp 471-485 of 
Waste isolation in the US and elsewhere, technical pro- 
and public communications. Vol. 2. Low-level waste. 
‘ost, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). Contract 
AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The purpose of the Ocean FUSRAP Program, which began 
in March 1981, is to assess the technical, environmental, and institu- 
tional feasibility of disposing, in the ocean and on the ocean floor, 
of FUSRAP waste which contains traces of natural radioactive ma- 
terials. The initial planning has focused on the Middlesex, New 
Jersey, Sampling Plant site and surrounding properties, which con- 
tain on the order of 100,000 metric tons of material. The Belgian 
Congo uranium ore and other uranium ores used by the United 
States were handled at the sampling plant site and have since been 
removed. 


19316 LMFBR sodium-bearing waste program-an over- 
view. Gorup, F.F.; Abrams, C.S.; Witbeck, L.C. (U.S. DOE, 
Argonne, IL). pp 439-448 of Waste isolation in the U.S. and 
elsewhere, technical programs and public communications. 
Vol 1. General. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A viable nuclear economy requires the existence of a tech- 
nology for the management of radioactive reactor wastes. Many of 
the waste management problems are generic in nature and common 
to all reactor types. However, in the case of the Liquid Metal Fast 
Breeder Reactor (LMFBR), the use of elemental sodium introduces 
a complication unique to this reactor system. The LMFBR experi- 
mental program produces radioactive scrap and waste that contain 
elemental sodium and also produces radioactive bulk sodium. These 
materials are not acceptable at reprocessing or disposal facilities be- 
cause of the sodium-bearing contents. 


19317 Controlled air incineration of hazardous chemical 
waste at the Los Alamos National Laboratory. Stretz, L.A.; 
Borduin, L.C.; Draper, W.E.; Koenig, R.A.; Vavruska, J.S. 

Alamos National Lab., Los Alamos, NM 87545). pp 
281-299 of Waste isolation in the U.S. and elsewhere, tech- 
nical programs and public communications. Vol 1. General. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

An incineration system, originally demonstrated as a transu- 
ranic (TRU) waste volume-reduction process, is described. The 
production-scale controlled air incinerator using commercially 
available equipment and technology was modified for soiid radioac- 
tive waste service. The same incinerator and offgas treatment 
system has been modified further for use in evaluating the destruc- 
tion of hazardous liquid wastes such as polychlorinated biphenyls 
(PCBs) and hazardous solid wastes such as pentachlorophenol 
(PCP)-treated wood. 


19318 Processing capabilities for the elimination of con- 
taminated metal scrapyards at DOE/ORO-managed sites. 
Mack, J.E.; Williams, L.C. (Metals and Ceramics Div., Oak 
Ridge National Lab., Oak Ridge, TN 37830). pp 431-438 of 
Waste isolation in the U.S. and elsewhere, technical pro- 

and public communications. Vol 1. General. Post, 
R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; University 
of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Radioactively contaminated scrap metal inventories and 
processing capabilities were surveyed at facilities operating under 
contract with the U.S. Department of Energy and managed 
through the Oak Ridge Operations Office. Nearly 90,000 tons of 
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nickel, aluminum, copper, and ferrous metals (steels) contaminated 
with low-enriched uranium and technetium-99 have accumulated 
primarily at the uranium enrichment facilities. A site-by-site break- 
down of the metals inventory is presented in Table I. The potential 
value of these metals on the scrap market could exceed $100 mil- 
lion. However, existing regulations forbid the release of materials 
contaminated with detectable quantities of low-enriched uranium 
for unlicensed use. Therefore, current handling practices include 
burial and above-ground storage for most of the scrap. 


19319 In-situ thermeolectric stabilization of radioactive 
wastes. Brouns, R.A.; Timmerman, C.L. (Pacific Northwest 
Lab.). pp 449-463 of Waste isolation in the U.S. and else- 
where, technical programs and public communications. Vol 
1. General. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, 
AZ; University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Current analysis indicates that in situ vitrification is applica- 
ble to many wastes and soil types at a cost an order of magnitude 
less than exhumation, processing, and transportation to a deep geo- 
logical disposal site. Once the waste materials have been solidified, 
future ground subsidence, wind erosion and plant or animal intru- 
sion are virtually eliminated. Furthermore, the waste form is ex- 
tremely durable. 


19320 Immobilization of Rocky Flats particulate wastes 
using the inert carrier process. Arnold, P.M.; Ledford, J.A.; 
Kasahara, M.; Pohl, C.S. (Rockwell International, Rocky 
Flats Plant). tee ta of Waste isolation in the U.S. and 
elsewhere, technical programs and public communications. 
Vol 1. General. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Rockwell International's Rocky Flats Plant, outside of 
Golden, Colorado, has recently completed construction of its 
Chemical Recovery Facility. Attached to that facility is the new 
Waste Treatment Facility designed to prepare the aqueous chemical 
wastes for shipment to an offsite repository. These wastes are con- 
taminated by transuranics. The repository to which the wastes are 
shipped, the Idaho National Engineering Laboratory, has adopted 
the packaging criteria developed for the Waste Isolation Pilot 
Plant. These criteria have changed several times. At the time of this 
process design, however, the criteria for disposal included require- 
ments that the particulate matter in the shipped waste be limited to 
one percent or less with diameters less than 10 microns (respirable 
powder) and limited to no more than 15 percent with diameters less 
than 200 microns (dispersible powder). Since the waste process at 
the new Rocky Flats facility was designed before these criteria 
were adopted and would have produced a dry puwder that could 
not meet the requirements, it was desired to backfit the facility with 
a waste immobilization system. This paper addresses the selection 
anc design of that immobilization equipment. 


19321 The solubility of krypton in hydrofracture grout at 
elevated pressures. Fitzgerald, C.L.; Mailen, J.C. (Chemical 
Tech. Div., Oak Ridge National Lab., Oak Ridge, TN 
37830). pp 577-586 of Waste isolation in the U.S. and else- 
where, technical programs and public communications. Vol 
1. General. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, 
AZ; University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

The solubilities of krypton in water, simulated waste solu- 
tion, and simulated grout at about 25°C and to pressures of 150 atm 
have been determined. The results are reported here. 


19322 Techniques for exhumation of TRU waste applied 
to abandoned non-radioactive hazardous waste. Bishoff, J.R.; 
Dodson, W.J.; Humphreys, G.B. (EG & G Idaho, Inc.). pp 
261-272 of Waste isolation in the U.S. and elsewhere, tech- 
nical programs and public communications. Vol 1. General. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 
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From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

This paper describes two concepts for retrieving the buried 
radioactive TRU waste at the INEL RWMC. It then discusses the 
applicability of these concepts to the retrieval of nonradioactive 
hazardous wastes. 


19323 Sodium waste disposal method. Wolson, R.D.; 
McPheeters, C.C. (Chemical Eng. Div., Argonne National 
Lab.). pp 495-509 of Waste isolation in the U.S. and else- 
where, technical programs and public communications. Vol 
1. General. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, 
AZ; University of Arizona (1982). (CONF- -820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Operation of Liquid Metal Fast Breeder Reactors generate 
radioactive sodium waste which is a hazardous material unsuitable 
for direct disposal. Federal regulations for burial of radioactive 
waste exclude metallic sodium as an acceptable waste form because 
of its chemical reactivity. The regulations state that radioactive 
waste, to be suitable for burial, must not be capable of explosive 
reaction with water or with flammable materials in the burial site. 
Metallic sodium, of course, cannot satisfy either of these require- 
ments because corrosion of the sodium container may eventually 
allow ground water to react violently with the sodium. 


19324 Carbon composite filter for radioactive waste stor- 
age containers. Brassell, G.W.; Brugger, R.P. (Rockwell 
International Energy Systems Group, Rocky Flats Plant, 
P.O. Box 464, Golden, CO 80401). pp 529-533 of Waste iso- 
lation in the U.S. and elsewhere, technical programs and 
public communications. Vol 1. General. Post, R.G.; Wacks, 
M.E.; McComb, D. Tucson, AZ; University of "Arizona 
(1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Rupture and/or bulging of TRU waste containers experienc- 
ing pressure buildup due to gas generation can be safely and inex- 
pensively eliminated by fitting each container with a nuclear grade 
filter vent. The carbon composite filter evaluated in this study 
meets all material and filtering requirements and is strongly recom- 
mended for use as a filter vent in waste containers. 


19325 Finite element model evaluation of barrier configu- 
rations to reduce infiltration into waste disposal structures: 
results and design considerations. Lu, A.H.; 
Phillips, S.J.; Adams, M.R. (Rockwell Hanford Operations, 
Richland, WA 99352). pp 559-575 of Waste isolation in the 
U.S. and elsewhere, technical programs and public commu- 
nications. Vol 1. General. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 
From Waste management conference (ANS); Tucson, AZ, 
USA [= Mar 1982). 

Barriers to reduce infiltration into waste burial disposal 
structures (trenches, pits, etc.) may be required to adequately pro- 
vide waste confinement. The preliminary engineering design of 
these barriers should consider interrelated barrier performance fac- 
tors. This paper summarizes preliminary computer simulation ac- 
tivities conducted to further engineering barrier design efforts. Sev- 
eral barrier configurations were conceived and evaluated. Model 
simulations were conducted for each barrier configuration using a 
finite element computer code. Results of this preliminary evaluation 
indicate that barrier configurations, dependent on their morphology 
and materials, may significantly influence infiltration, flux, drainage, 
and storage of water through and within waste disposal structures. 


19326 Soil water impacts from using vegetation and rock 
covers for surface stabilization of uranium mill 
Mayer, D.W.; Beedlow, P.A.; Cadwell, L.L. (Pacific North- 
west Lab., Richland, WA 99352). pp 587-595 of Waste isola- 
tion in the U.S. and elsewhere, technical programs and 
ublic communications. Vol 1. General. Post, R.G.; Wacks, 
-E.; McComb, D. Tucson, AZ; University of " Arizona 
(1982). (CONF-820303—). Contract AC06-76RL01830. 
From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 
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This paper presents the results from an analysis of vegetated 
and rock covers and their effect on the moisture content in a cov- 
ered uranium mill tailings system. This work was performed at the 
Pacific Northwest Laboratory (PNL) under a contract with the 
Department of Energy's Uranium Mill Tailings Remedial Action 
Program (UMTRAP). 


19327 Evaluation of a radioactive concrete waste form re- 
covered from an ocean dumpsite. Colombo, P.; Neilson, R.M. 
Jr. (Nuclear Waste Research Group, Brookhaven National 
Lab., Upton, NY 11973). pp 597-612 of Waste isolation in 
the U.S. and elsewhere, technical programs and public com- 
munications. Vol 1. General. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

As a first step in developing effective controls on ocean 
dumping of low-level radioactive wastes, and to assess the effec- 
tiveness of past packaging techniques, it was necessary to determine 
the fate of radioactive waste packages dumped in deep sea disposal 
sites in past years. 
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REFER ALSO TO CITATION(S) 19157, 19168, 19186, 19188, 19196, 19204, 
19245, 19295, 19347, 20387, 20507, 20939, 20940, 20953 


19328 (AECL—8390) Effects of sorption behaviour on 
contaminant migration. Melnyk, T.W. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). Nov 1985. 74p. AECL-Scientific 
Document Distribution Office, Chalk River, Ontario, 
Canada KOJ 1JO $5.00. File Number TI86900529. 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 

The effects of sorption behavior on contaminant migration in 
groundwater systems are varied. Retardation of migration and dis- 
persive effects can vary widely and contaminant concentration pro- 
files can take a number of different shapes. This report examines 
the nature of some of these effects, especially those due to sorption 
behaviours that are dependent on the concentration of the contami- 
nant in the groundwater. The effects are calculated using, in most 
cases, analytical solutions to the chemical equations imbedded in a 
simple reaction-cell or box-model transport algorithm. The hydro- 
geological parameters are held constant, and radioactive decay and 
hydrodynamic dispersion are excluded. A general discussion of the 
role of sorption equations in transport modelling is followed by 
presentation of migration results for a number of models of sorption 
behavior varying from linear isotherms, Langmuir, Freundlich and 
ion-exchange isotherms, to precipitation reactions and multiple-site 
sorption reactions. The results are compared and general conclu- 
sions are drawn about the various migration behaviours calculated. 
The conclusions are that equilibrium sorption of trace contaminants 
can be modelled with linear isotherms (constant distribution coeffi- 
cients or constant retardation factors) but the evaluation and ex- 
trapolation of the distribution coefficient are not easy. Nonlinear 
isotherms lead to unsymmetrical migration fronts. A comparison of 
Freundlich and linear isotherms is made. Sorption/desorption kinet- 
ic factors can be significant on the time scale of laboratory experi- 
ments and can cause large dispersive effects. Slow but important re- 
actions can be missed altogether. Precipitation or mineralization be- 
havior cannot be modelled with constant distribution coefficients. 
Also, mineralization reactions can be kinetically slow even on the 
geological time scale. 


19329 (DOE/CH—3-Exec.Summ.) Southeastern Regional 
Characterization 


Environmental Report: executive summary. 
Final report. (Battelle Memorial Inst., Argonne, IL (USA). 
Office of Crystalline R itory Development). Aug 1985. 
Contract AC02-83CH10139. 32p. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE86006540. 

This Executive Summary of the final “Southeastern Regional 
Environmental Characterization Report” (RECR) is issued primari- 
ly for public information purposes and provides a general overview 
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of the report. The complete RECR presents available regional envi- 
ronmental information pertinent to siting a repository or high-level 
nuclear waste in crystalline rock in central Maryland; noncoastal 
Virginia, North Carolina, and South Carolina; and northern Geor- 
gia. For each of the states within the Southeastern Region, informa- 
tion is provided on the environmental disqualifying factors and the 
environmental regional screening variables to be used in region-to- 
area screening. 


19330 (DOE/CH—4-Exec.Summ.) Northeastern Regional 
Environmental Characterization Report. Executive summary. 
Final report. (Battelle Memorial Inst., Argonne, IL (USA). 
Office of Crystalline Repository Development). Aug 1985. 
Contract AC02-83CH 10139. 34p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86006047. 

This Executive Summary of the final Northeastern Regional 
Environmental Characterization Report (RECR) is issued primarily 
for public information purposes and provides a general overview of 
the report. The complete RECR presents available regional envi- 
ronmental information pertinent to siting a repository for high-level 
nuclear waste in crystalline rock in Connecticut, Maine, Massachu- 
setts, New Hampshire, New Jersey, New York, Pennsylvania, 
Rhode Island, and Vermont. For each of the states within the 
Northeastern Region, information is provided on the environmental 
disqualifying factors and the environmental regional screening vari- 
ables to be used in region-to-area screening. 


19331 (DOE/CH—5-Exec.Summ.) North Central region- 
al environmental characterization report: executive summary - 
final. (Battelle Memorial Inst., Argonne, IL (USA). Office 
of Crystalline R itory Development). Aug 1985. Con- 
tract AC02-83CH10139. 34p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE86006049. 

This Executive Summary of the final North Central Region- 
al Environmental Characterization Report (RECR) is issued pri- 
marily for public information purposes and provides a general over- 
view of the report. The complete RECR presents available regional 
environmental information pertinent to siting a repository for high- 
level nuclear waste in crystalline rock in Minnesota, Wisconsin, and 
the Upper Peninsula of Michigan. For each of the States within the 
North Central Region, information is provided on the environmen- 
tal disqualifying factors and the environmental regional screening 
variables to be used in region-to-area screening. 


19332 (DOE/ID—10136) Subsurface Investigations Pro- 


Engineering Laboratory. Annual 
report, FY-1985. Hubbell, J.M.; Hull, L.C.; Humphrey, 
T.G.; Russell, B.F.; Pittman, J.R.; Cannon, KM. (Idaho Na- 


tional Engineering Lab., Idaho’ Falls (USA)). Dec 1985. 
Contract ACO07-7 11D01570. 89p. NTIS, PC A05/MF AO1; 
1; GPO Dep. File Number DE86007648. 

This report describes work conducted in FY-85 in support of 
the Subsurface Investigation Program at the Radioactive Waste 
Management Complex of the Idaho National Engineering Labora- 
tory. The work is part of a continuing effort to define and predict 
radionuclide migration from buried waste. The Subsurface Investi- 
gation Program is a cooperative study conducted by EG and G 
Idaho and the US Geological Survey, INEL Office. EG and G is 
responsible for the shallow drilling, solution chemistry, and net 
downward flux portions of this program, while the US Geological 
Survey is responsible for the weighing lysimeters and test trench. 
Data collection was initiated by drilling, sampling, and instrument- 
ing shallow wells, continuing the installation of test trenches, and 
modifying the two weighing lysimeters. Twenty-one shallow auger 
holes were around the Radioactive Waste Management Complex 
(RWMC) to evaluate radionuclide content in the surficial sedi- 
ments, to determine the geologic and hydrologic characteristics of 
the surficial sediments, and to provide as monitoring sites for mois- 
ture in these sediments. Eighteen porous cup lysimeters were in- 
stalled in 12 auger holes to collect soil water samples from the sur- 
ficial sediments. Fourteen auger holes were instrumented with ten- 
siometers, gypsum blocks and/or psychrometers at various depths 
throughout the RWMC. Readings from these instruments are taken 
on a monthly basis. 
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19333 (EGG-WM—7155) Overview of environmental sur- 
veillance of waste management activities at the Idaho Nation- 
al Engineering Laboratory. Smith, T.H.; Hedahl, T.G:; 
Wiersma, G.B.; Chew, E.W.; Mann, L.J.; Pointer, T.F. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Feb 1986. Contract 
AC07-761D01570. 12p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86007637. 

The Idaho National Engineering Laboratory (INEL), in 
southeastern Idaho, is a principal center for nuclear energy devel- 
opment for the Department of Energy (DOE) and the US Nuclear 
Navy. Fifty-two reactors have been built at the INEL, with 15 still 
operable. Extensive environmental surveillance is conducted at the 
INEL by DOE’s Radiological and Environmental Sciences Labora- 
tory (RESL), the US Geological Survey (USGS), the National 
Oceanic and Atmospheric Administration (NOAA), EG & G 
Idaho, Inc., and Westinghouse Idaho Nuclear Company (WINCO). 
Surveillance of waste management facilities is integrated with the 
overall INEL Site surveillance program. Air, water, soil, biota, and 
environmental radiation are monitored or sampled routinely at the 
INEL. Results to date indicate very small or no impacts from the 
INEL on the surrounding environment. Environmental surveillance 
activities are currently underway to address key environmental 
issues at the INEL. 7 refs., 6 figs., 2 tabs. 


19334 (LA—10286-MS) Evaluation of geologic materials 
to limit biological intrusion into low-level radioactive waste 

sites. Hakonson, T.E. (Los Alamos National Lab., 
NM (USA)). Feb 1986. 94p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86007590. 

This report describes the results of a three-year research pro- 
gram to evaluate the performance of selected soil and rock trench 
cap designs in limiting biological intrusion into simulated waste. 
The report is divided into three sections including a discussion of 
background material on biological interactions with waste site 
trench caps, a presentation of experimental data from field studies 
conducted at several scales, and a final section on the interpretation 
and limitations of the data including implications for the user. 


19335 (LA-UR—86-680) Effects of sorption and tempera- 
ture on solute transport in unsaturated steady flow. Fuentes, 
H.R.; Polzer, W.L.; Essington, E.H. (Los Alamos National 
Lab., NM (USA)). i986. Contract W-7405-ENG-36. 5p. 
(CONF- 860317—17). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE86007373. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

. It is known that temperature affects physical and chemical 
processes and that these processes may alter the transport of solutes 
in the environment. Laboratory column studies were performed in 
unsaturated flow conditions with a composite pulse containing 
iodide, cobalt, cesium and strontium each at 10~* M. The experi- 
ments were performed with Bandelier Tuff and produced break- 
through curves that indicate significant changes in transport due to 
a temperature change from 25°C to 5°C for nonconservative so- 
lutes. Also, the interpretation of the temperature and sorption data 
suggest that the differences in transport between 5°C and 25°C for 
nonconservative solutes may be predicted in a qualitative manner 
from batch equilibrium and nonequilibrium sorption data and the 
theory of sorption used in deriving the modified Freundlich iso- 
therm equation. These effects should be of concern in modeling and 
management of spills and waste disposal within this range of envi- 
ronmental temperatures. 


19336 (RHO-BW-SA—470-P) Transient diffusional re- 
lease from waste packages in a repository in basalt. Bensky, 
M.S.; Oliver, D.L. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford tions). Sep 1985. Con- 
tract AC06-77RL01030. 24p. (CONF-850995—8). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006409. 

From Materials Research Society international symposium; 
es Sweden (9 Sep 1985). 

Analyses of diffusional release of several typical radionu- 
clides in spent fuel from waste packages emplaced in a repository in 
basalt were conducted to assess the effects of system characteristics 
and boundary conditions on computer release rates. Radionuclide 
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releases represent the source term for transport in the geohydrolo- 
gic setting and are critical to the assessment of repository accept- 
ability. Two mathematical approaches were utilized to determine 
radionuclide release rate versus time characteristics: (1) an analyti- 
cal solution for one-dimensional diffusion based on a Dirichlet (con- 
stant-concentration) boundary at the waste form surface; and (2) a 
finite-element numerical solution based on a Neumann (zero-flux) 
boundary at the waste form surface. The latter method is suitable 
for radionuclides such as 1°I, whose total inventory in spent fuel 
could be quickly depleted from the waste form and dissolved in the 
pore spaces to the packing material surrounding the waste form and 
which, therefore, cannot be adequately represented by a constant 
concentration at the waste form surface. The analysis revealed sev- 
eral system characteristics that are not intuitively obvious. For ex- 
ample, strong sorption in the near-field host rock behaves like a 
strong mass sink and can yield calculated transient release rates ex- 
ceeding allowable limits. Similarly, a short half-life effectively re- 
moves the radionuclide from the host rock, which induces a steep 
concentration gradient at the host rock/packing interface and there- 
by increases the diffusional release rate at that boundary. Typical 
results for Se and '°I are presented to illustrate these effects. 
The effects of perturbations to key assumptions are shown to indi- 
cate the importance of (1) formulating models that accurately rep- 
resent the physical system and (2) interpreting analytical results 
carefully to ensure understanding of the capability of the system. 


19337 (SAND—85-1949C) Approximate methods to cal- 
culate radionuclide discharges for performance assessment of 
HLW repositories in fractured rock. Erickson, K.L.; Chu, 
M.S.Y.; Siegel, M.D.; Beyeler, W. (Sandia National Labs., 
Albuquerque, NM (USA); OAO Corp., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 1lp. (CONF- 
860317—25). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007704. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

Three approximate methods appear useful for calculating ra- 
dionuclide discharges in fractured, porous rock: (1) a semi-infinite- 
medium approximation where radionuclide diffusion rates into the 
matrix are calculated assuming a semi-infinite matrix; (2) a linear- 
driving-force approximation where radionuclide diffusion rates into 
the matrix are assumed to be proportional to the difference between 
bulk concentrations in the fracture fluid and in the matrix pore 
water; and (3) an equivalent-porous-medium approximation where 
radionuclide diffusion rates into the matrix are calculated assuming 
that the time rate of change of the bulk radionuclide concentration 
in the matrix is proportional to the time rate of change of the radio- 
nuclide concentration in the fracture fluid. A preliminary evalua- 
tion of these approximations was made by considering transport of 
a single radionuclide in saturated, porous rock containing uniform, 
parallel fractures. 


19338 (UCID—20600) Investigation of tritium in ground- 


water at Site 300. Buddemeier, R.W. (Lawrence Livermore 
National Lab., CA (USA)). 30 Dec 1985. Contract W-7405- 
ENG-48. 302p. NTIS, PC Al4/MF A01; GPO Dep. File 
Number DE86007791. 

In 1984, landfill monitoring wells at Site 300, a Lawrence 
Livermore National Laboratory (LLNL) explosive test site, re- 
vealed the presence of groundwater contaminated with tritium. 
These tritium levels were in excess of the State of California drink- 
ing water standard. A major investigation was initiated that includ- 
ed a search of records concerning tritium use, disposal, and previ- 
ous analyses, and a survey of tritium levels in soil, vegetation, and 
water in contaminated and potentially contaminated areas. Over 50 
boreholes were drilled for this investigation to characterize the 
local hydrogeology and tritium distributions, and a network of soil 
moisture and groundwater monitoring points was installed. This 
report presents the work completed through the end of September 
1985: the records search; records for drilling completed as part of 
this study; characterization of the geology, hydrology, and tritium 
distributions in the contaminated area; and an initial assessment of 
the probable tritium sources, pathways, and migration rates. 19 refs. 
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19339 (WIPP-DOE—56-Vol.1) Written comments on 
Waste Isolation Pilot Plant Draft Environmental Impact 
Statement. Volume I: Federal. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA)). Apr 1980. Contract AC04- 
78AL05346. 120p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86003379. 


19340 (WIPP-DOE—56-Vol.3) Written comments on 
WIPP DEIS. Volume III: individuals and groups. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). Apr 1980. Contract AC04- 
78AL05346. 306p. NTIS, PC A114. File Number 
DE86003338. 


19341 Hydrologic factors and *Sr transport at a low- 
level waste disposal site. Huff, D.D. (Environmental Sci- 
ences Div., Oak Ridge National Lab., Oak Ridge, TN). pp 
349-356 of Waste isolation in the US and elsewhere, techne 
cal programs and public communications. Vol. 2. Low-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

There are several hydrologic factors that can affect contami- 
nant migration at a waste disposal site. Many studies recognize sur- 
face water and groundwater controls as major factors. But what are 
the specific hydrologic processes most often associated with con- 
taminant transport? Studies of solid waste storage areas (SWSAs) 
for low-level radioactive wastes at Oak Ridge National Laboratory, 
which is located in the humid environment of east Tennessee, have 
identified several mechanisms. Most of the processes are associated 
with groundwater movement, but in at least one case, surface 
runoff has played a dominant role. In all cases, consideration of lo- 
calized hydrologic conditions has been the key to understanding the 
factors responsible for radionuclide migration. 


19342 The influence and modeling of waste nuclide aque- 
ous speciation on geosphere retardation processes relevant to 
risk assessment. Muller, A.B.; Duda, L.E. (Fuel Cycle Risk 
Analysis Div., Sandia National Lab.). pp 513-528 of Waste 
isolation in the U.S. and elsewhere, technical programs and 
public communications. Vol 1. General. Post, R.G.; Wacks, 
M.E.; McComb, D. Tucson, AZ; University of "Arizona 
(1982). (CONF- 820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

In a recent paper, the authors demonstrated how risk assess- 
ment and sensitivity analysis techniques can be used to identify pa- 
rameters which contribute most to risk and to uncertainty associat- 
ed with risk predictions in nuclear waste disposal site performance 
assessment. Retardation in the transport of radionuclides in ground- 
water was shown to be one of the most significant of these param- 
eters. This paper is intended to examine the physical processes in- 
volved in retardation in more detail than is currently involved in 
risk assessment modeling being done at Sandia, with the intention 
of developing further insights into the mechanisms involved. This 
should provide the basis for improved retardation modeling in the 
risk assessment methodology being developed. 


19343 Influence of particle sorting in transport of sedi- 
ment associated contaminants. Lane, L.J.; Hakonson, T.E. 
(Environmental Sciences Group, Los Alamos National 
Lab., MS-495 P.O. Box 1663, Los Alamos, NM 87545). pp 
543-557 of Waste isolation in the U.S. and elsewhere, tech- 
nical programs and public communications. Vol 1. General. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Hydrologic and sediment transport models are developed to 
route the flow of water and sediment (by particle size classes) in 
alluvial stream channels. A simplified infiltration model is used to 
compute runoff from upland areas and flow is routed in ephemeral 
stream channels to account for infiltration or transmission losses in 
the channel alluvium. Hydraulic calculations, based on the normal 





2587 / ERA-11/9 


flow assumption and an approximating hydrograph, are used to 
compute sediment transport by particle size classes. Contaminants 
associated with sediment particles are routed in the stream channels 
to predict contaminant transport by particle size classes. An empiri- 
cal adjustment factor, the enrichment ratio, is shown to be a func- 
tion of the particle size distribution of stream bed sediments, con- 
taminant concentrations by particle size, differential sediment trans- 
port rates, and the magnitude of the runoff event causing transport 
of sediment and contaminants. This analysis and an example appli- 
cation in a liquid effluent-receiving area illustrate the significance of 
particle sorting in transport of sediment associated contaminants. 
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REFER ALSO TO So 19155, 19163, 19169, 19197, 19204, 19242, 
20473, 20808, 20946, 20979, 211. 


19344 (BMI/ONWI—541-Rev.1) Preclosure radiological 
calculations to support salt site evaluations. Revision 1. 
Waite, D.A.; Mayberry, J.J.; Furr, J.M. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion). Jan 1986. Contract AC02-83CH10140. 113p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86007835. 

The purpose of this report is to provide data, methods, and 
results of preclosure radiological calculations to support salt site 
evaluations on the basis of the US Department of Energy (DOE) 
final siting guidelines (10 CFR Part 960). The data and methods 
portion is of sufficient detail to enable a reader to derive the values 
used and reported here. The results are presented for easy compari- 
son with pertinent radiological regulations. The regulations applica- 
ble to this discussion are found in 10 CFR Part 60, which defers to 
10 CFR Part 20, and in 40 CFR Part 191. The regulations cover 
both offsite radionuclide concentrations and doses. The compari- 
sons required by the DOE guidelines include 10 CFR Part 20 con- 
centrations and 40 CFR Part 191 doses. To lend further insight into 
the radiological impacts of the presence of a high-level auclear 
waste repository at a specific location, analyses of population doses 
and accident doses have been included. All concentrations and 
doses are found to be well below applicable standards. 


19345 (CONF-860203—9) UMTRA consent form acquisi- 
tion: a survey of nonrespondents. Gonsalves, L.L.; Borak, 
T.B.; Kearney, P.; Carpenter, D. (Oak Ridge National Lab., 
TN (USA); Colorado State Univ., Fort Collins (USA)). 
1986. Contract AC05-840R21400. 11p. NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. File Number DE86006208. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

The Radiological Survey Activities group of the Health and 
Safety Research Division at Oak Ridge National Laboratory is the 
Inclusion Survey Contractor (ISC) for the Uranium Mill Tailings 
Remedial Action (UMTRA) project in Grand Junction, Colorado. 
The ISC is responsible for performing any required radiological 
surveys and data analyses for the recommendation of inclusion or 
exclusion of designated properties in the UMTRA project. One of 
the responsibilities of the ISC is to obtain consent from the proper- 
ty owners to conduct radiological surveys. In Grand Junction, Col- 
orado 30 to 40% of the owners of designated properties have not 
responded to the consent-for-access requests sent by certified mail. 
A questionnaire was designed to identify and study this nonre- 
sponse through personal interviews with 100 randomly selected 
nonrespondents. A profile of the population of nonrespondents, rea- 
sons for nonresponse, as well as suggestions to encourage response 
were identified and analyzed. 


19346 (CONF-860317—8) Perceived and _ calculated 
health risks: do the impacts differ. Payne, B.A.; Williams, 
R.G. (Argonne National Lab., IL (USA)). 23 Jan 1986. 
Contract W-31-109-ENG-38. 6p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE86006174. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 
, In many cases of radioactive and hazardous waste manage- 
ment, some members of the general public perceive that human 
health risks associated with the wastes are higher than the calculat- 
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ed risks. Calculated risks are projections that have been derived 
from models, and it is these risks that are usually used as the basis 
for waste management. However, for various reasons, the calculat- 
ed risks are often considered by the public as too low or inappro- 
priate. The reasons that calculated risks are not perceived as accu- 
rate and the factors that affect these perceptions are explored in 
this paper. Also discussed are the impacts related to the perceived 
and calculated health risks: what they are, and if and how they 
differ. The kinds of potential impacts examined are health effects, 
land value changes, and social, transportation, and economic ef- 
fects. The paper concludes with a discussion of the implications of 
incorporating these different risk perspectives in decisions on waste 
management. 


19347 (EGG-EA—7106) WASTE-PRA: a computer pack- 
age for probabilistic risk assessment of shallow-land burial of 
low-level radioactive waste. Cox, N.D.; Atwood, C.L. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Dec 1985. Contract 
AC07-761D01570. 250p. NTIS, PC Al1l/MF A0Ol1; 1; GPO 
Dep. File Number DE86007630. 

This report is a user's manual for a package of computer 
programs and data files to be used for probabilistic risk assessment 
of shallow-land burial of low-level radioactive waste. The nuclide 
transport pathways modeled are an unsaturated groundwater 
column, an aquifer, and the atmosphere. An individual or the popu- 
lation receives a dose commitment through shine, inhalation, inges- 
tion, direct exposure, and/or a puncture wound. The methodology 
of risk assessment is based on the response surface method of uncer- 
tainty analysis. The parameters of the model for predicting dose 
commitment due to a release are treated as statistical variables, in 
order to compute statistical distributions for various contributions 
to the dose commitment. The likelihood of a release is similarly 
treated as a statistical variable. Uncertainty distributions are ob- 
tained both for the dose commitment and for the corresponding 
risk. Plots and printouts are produced to aid in comparing the im- 
portance of various release scenarios and in assessing the total risk 
of a set of scenarios. The entire methodology is illustrated by an 
example. Information is included on parameter uncertainties, refer- 
ence site characteristics, and probabilities of release events. 


19348 (GJ/TMC—17) Calibration-pad parameter assign- 
ments for in-situ gamma-ray measurements of radium, thori- 
um, and potassium. George, D.C.; Novak, E.F.; Price, R.K. 
(Bendix Field Engineering Corp., Grand Junction, co 
(USA)). Nov 1985. Contract ACO07-76GJ01664. 117p. NTIS, 
PC E06/MF AO01; GPO Dep. File Number DE86005724. 

Includes 1 sheet of 24x reduction microfiche. 

This report presents results of a study conducted to assign 
calibration parameters to 59 calibration ‘pads’ maintained by the 
Department of Energy at seven permanent and three temporary 
(remedial action) sites across the United States. The pads are con- 
crete cylinders, roughly 5 feet in diameter and 2 feet high, and are 
enriched in 7*Ra, Th, and/or “K. They are used to calibrate 
those portable field instruments that are used by remedial action 
contractors to make direct, in-situ measurements of 7*Ra, *?Th, 
and “°K. Calibration parameters were assigned to the pads by com- 
bining the results of two sets of measurements. First, physical sam- 
ples collected from the pads were assayed in the laboratory using a 
high-resolution germanium detector. The samples were prepared by 
crushing, drying, and sealing against loss of **Rn. Calibration of 
the laboratory-measurement system provides traceability of the re- 
sults to nationally recognized standards. Second, gamma-ray flux 
emanating from the pads was measured in the field using a high- 
resolution germanium detector. These results provide consistency 
among the assignments, such that a calibration performed on one 
set of pads will be statistically identical to that performed on an- 
other set. Ancillary field measurements were made of secular equi- 
librium in the pads, of moisture content in the pads, and of instru- 
ment performance, especially dead time. Results of these ancillary 
measurements were used to correct the laboratory- and field-meas- 
urement data. Both sets of data were then subjected to a regression 
analysis from which the final calibration-pad assignments were de- 
rived. 
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19349 (NUREG—1159) Training manual for uranium 
3 workers on health protection from uranium. McElroy, 

; Brodsky, A. (Nuclear Regulatory Commission, Wash- 
Sean DC (USA). Div. of Radiation Programs and Earth 
Sciences). Jan 1986. 38p. NTIS, PC A03/MF AOl1 - GPO. 
File Number T186900625. 

This report provides information for uranium mill workers 
to help them understand the radiation safety aspects of working 
with uranium as it is processed from ore to yellowcake at the mills. 
The report is designed to supplement the radiation safety training 
provided by uranium mills to their workers. It is written in an 
easily readable style so that new employees with no previous expe- 
rience working with uranium or radiation can obtain a basic under- 
standing of the nature of radiation and the particular safety require- 
ments of working with uranium. The report should be helpful to 
mill operators by providing training material to support their radi- 
ation safety training programs. 


19350 (ORNL/TM—9684) Quality assurance program 
plan for the Radiological Survey Activities Program - Urani- 
um Mill T: Remedial Action Project. Ramos, S.J.; 
Berven, B.A.; Little, C.A. (Oak Ridge National Lab., TN 
(USA)). Jan 1986. Contract AC05-840R21400. 54p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86007074. 

The Radiological Survey Activities (RASA) program at Oak 
Ridge National Laboratory (ORNL) is responsible for surveying 
designated sites in the vicinity of 24 inactive mill sites involved in 
the Department of Energy's (DOE) Uranium Mill Tailings Remedi- 
al Action Project (UMTRAP). The purpose of these surveys is to 
provide a recommendation to DOE whether to include or exclude 
the site from UMTRAP based on whether the onsite residual radio- 
active material (if any) originated from the former mill sites, and 
radiation levels onsite are in excess of appropriate Environmental 
Protection Agency (EPA) criteria. This report describes the quality 
assurance program plan for the RASA program in conducting all 
activities related to the UMTRA project. All quality assurance pro- 
visions given by the DOE, DOE/UMTRA, and ORNL organiza- 
tions are integrated into this plan. Specifically, this report identifies 
the policies and procedures followed in accomplishing the RASA/ 
UMTRAP QA program, identifies those organizational units in- 
volved in the implementation of these procedures, and outlines the 
respective responsibilities of those groups. 


19351 (PNL—5356) Potential radiological impacts of 


Sutter, S.L.; Hawley, K.A.; Jenkins, C.E.; Napier, B.A. (Pa- 
cific Northwest Labs., Richland, WA CUSA)). Feb 1986. 
Contract AC06-76RL01830. 188p. NTIS, PC A09/MF AOI; 
1; GPO Dep. File Number DE86007256. 

The Geologic Disposal Alternative, the In-Place Stabiliza- 


tion and Disposal Alternative, and the Reference Alterna- 
tive are being evaluated for disposal of Hanford defense high-level, 
transuranic, and tank wastes. Environmental impacts associated 
with disposal of these wastes according to the alternatives listed 
above include potential doses to the downwind population from op- 
eration during the application of the handling and processing tech- 
niques comprising each disposal alternative. Scenarios for oper- 
ational accident and abnormal operational events are postulated, on 
the basis of the currently available information, for the application 
of the techniques employed for each waste class for each disposal 
alternative. From these scenarios, an upper-bound airborne release 
of radioactive material was postulated for each waste class and dis- 
posal alternative. Potential downwind radiologic impacts were cal- 
culated from these upper-bound events. In all three alternatives, the 
single postulated event with the largest calculated radiologic impact 
for any waste class is an explosion of a mixture of ferri/ferro cya- 
nide precipitates during the mechanical retrieval or microwave 
drying of the salt cake in single shell waste tanks. The anticipated 
downwind dose (70-year dose commitment) to the maximally ex- 
posed individual is 3 rem with a total population dose of 7000 man- 
rem. The same individual would receive 7 rem from natural back- 
ground radiation during the same time period, and the same popula- 
tion would receive 3,000,000 man-rem. Radiological impacts to the 
public from all other postulated accidents would be less than that 
from this accident; furthermore, the radiological impacts resulting 
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from this accident would be less than one-half that from the natural 
background radiation dose. 


19352 (PNL-SA—13265-S) Onsite disposal of commercial 
radioactive waste: the onsite/MAXI1 computer program. 
Kennedy, W.E. Jr.; Peloquin, R.A.; Napier, B.A. (Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1985. Con- 
tract AC06-76RL01830. 6p. (CONF-851115—48). NTIS, PC 
A02/MF AO1 - GPO. File Number T186007787. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The objective of this study was to modify an existing envi- 
ronmental pathways-to-humans model and accompanying computer 
program (MAXI1) for use by NRC staff for assessing potential ra- 
diological impacts resulting from the onsite burial of low-level ra- 
dioactive wastes. As part of this effort, specific human-intrusion 
scenarios were developed to consider various routes of potential ex- 
posure, which included direct external exposure, inhalation, and in- 
gestion of contaminated foodstuffs and drinking water. A computer 
software package, entitled ONSITE/MAXI1, was developed to 
project potential exposures based on these scenarios. 


19353 (SAND—84-0036) RADTRAN III. Madsen, 
M.M.; Taylor, J.M.; Ostmeyer, R.M.; Reardon, P.C. (Sandia 
National Labs., Albuquerque, NM (USA); So Science Applica- 
tions International Corp., Albuquerque, NM (USA). 70). 
1986. Contract AC04-76DP00789. 133p. (TTC—0470 
NTIS, PC A07/A A0Ol; 1; GPO Dep. File eeu 
DE86007409. 

A revised and updated version of the RADTRAN computer 
code is presented. This code has the capability to predict the radio- 
logical impacts associated with specific radioactive material ship- 
ment schemes and mode specific transport variables. 


19354 (SAND—84-2625) Subseabed Disposal Project 
workshop on radiological protection standards. Klett, R.D.; 
Kaplan, M.F.; Koplik, C.M.; Ensminger, D.A. (Sandia Na- 
tional Labs., ae NM (USA); Analytic Sciences 
Corp., Reading, MA (USA)). Feb 1986. Contract AC04- 
76DPO00789. 34p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86006653. 

A workshop was held in Washington, DC, April 12-13, 1984, 
to assist in evaluating radiological protection options for subseabed 
disposal of radioactive wastes. The recommendations of the work- 
shop will be used as input to the Subseabed Disposal Project (SDP) 
for the selection of working standards during the feasibility phase 
of the project or until criteria are provided by regulatory agencies. 
The expert groups attending the workshop consisted of individuals 
from US Government agencies (NOAA, EPA, and NRC), interna- 
tional bodies (NEA, ICRP, NRPB, and IAEA), the Electric Power 
Research Institute, State of Illinois, Pacific Northwest Laboratories 
(PNL), SDP contractors, and Sandia National Laboratories. This 
report presents the opinions expressed during the workshop and the 
issues that were raised. 


19355 (SAND—85-1722) Approach to estimating food in- 
gestion exposures for nuclear waste transportation accidents. 
Ostmeyer, R.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1986. Contract AC04-76DP00789. 22p. 
(TTC—0572). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86006844. 

This report documents a model for estimating food-ingestion 
exposures to radionuclides if they were accidentally released during 
transport of high-level nuclear waste to commercial repository 
sites. The model was developed for the RADTRAN III risk assess- 
ment code. 


19356 (SAND—85-2149) Revised rail-stop exposure 
model for incident-free transport of nuclear waste. Ostmeyer, 
R.M. (Sandia National Labs., Albuquerque, NM (USA)). 
Feb 1986. Contract AC04-76DP00789. 1 . (TTC—0606). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007742. 

This report documents a model for estimating railstop doses 
that occur during incident-free transport of nuclear waste by rail. 
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The model, which has been incorporated into the RADTRAN III 
risk assessment code, can be applied to general freight and dedicat- 
ed train shipments of waste. 


19357 (UNI-SA—155) Allowable residual contamination 
levels for decommissioning: revisions to the method. Kenne- 
dy, W.E. Jr.; Napier, B.A. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Oct 1985. Contract AC06- 
76RL01857;AC06-76RL01830. 1lp. (PNL-SA—13399). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86006413. 

In 1983, Pacific Northwest Laboratory published a series of 
reports that describe the Allowable Residual Contamination Level 
(ARCL) method for decommissioning US Department of Energy 
(DOE) nuclear facilities and sites. The purpose of the method was 
to provide engineers with a useful tool for conducting safety and 
cost comparisons for decommissioning alternatives. The ARCL re- 
sults are based on a scenario/exposure-pathway analysis and com- 
pliance with an annual radiation dose limit. Recently, revisions 
were made to the method that are designed to make it more useful 
for site- or facility-specific model applications. These revisions in- 
clude analysis of additional exposure scenarios and pathways, the 
addition of area/volume correction factors to account for small 
areas or volumes of residual contamination, and an evaluation of 
barrier and waste-form credit factors to be applied in the analysis. 
This paper contains a description of the area/volume correction 
factors that are intended to permit the model to account for small 
areas or volumes of residual contamination. 12 refs., 3 figs. 


19358 The remedial action program’s Technical Measure- 
ments Center--status. Duray, J.R. (Technical Measurements 
Center, Bendix Field Engineering Corporation, Grand Junc- 
tion, CO). pp 169-178 of Waste management ‘83. Vol. 1. La 
Grange Park, IL; American Nuclear Society (1983). 
(CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The Technical Measurements Center, established to support 
the Remedial Action Program of the U.S. Department of Energy, 
Division of Remedial Action Projects, has undertaken several tasks 
related to field and laboratory measurements. Progress on establish- 
ing calibration facilities and procedures for surface and subsurface 
gamma-ray measurements as well as radon daughter and radon flux 
measurements is described. Protocols for these measurements are in 
development; the status of protocol development for water and soil 
sample collection, preservation, and certain field determinations 
made on the water samples is presented. Progress on the prepara- 
tion of approximately 100 sets of radium laboratory reference mate- 
rial (nominal concentrations of 5, 15, and 50 pCi/g) for program 
contractors’ use is also described. 


19359 The uranium mill tailings remedial actions project. 
Morley, J.A. (Albuquerque Operations Office, U.S. Depart- 
ment of Energy). pp 165-168 of Waste management ‘83. 
Vol. 1. La Grange ParK, IL; American Nuclear Society 
(1983). (CONF-830205—). : 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

The “Uranium Mill Tailings Radiation Control Act of 1978,” 
Public Law 95-604, directs the U.S. Department of Energy (DOE) 
to undertake remedial actions at designated inactive uranium mill 
sites and associated vicinity properties. The purpose of the remedial 
actions is to stabilize and control the uranium mill tailings currently 
stored at the sites in a safe and environmentally sound manner in 
order to minimize radiation health hazards to the public. These re- 
medial actions are to be undertaken by the DOE in cooperation 
with the affected states and Inilian tribes and performed in accord- 
ance with standards promulgated by the U.S. Environmental Pro- 
tection Agency (EPA). The disposal sites, which could be the proc- 
essing sites, will be acquired “by. the states with title passing to the 
DOE and will be licensed by the U.S. Nuclear Regulatory Com- 
mission (NRC). The DOE’s authorization to conduct the program 
terminates seven (7) years following the promulgation of the EPA 
standards (January 1983). The current cost estimate for the project 
in 1982 dollars is $540 million, however, it is expected that this esti- 
mate will be somewhat reduced following completion of a review 
now in progress. 
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19360 Ocean disposal of nuclear waste. Osterberg, C.L. 
(US Dept. of Energy). pp 407-414 of Waste isolation in the 
US and elsewhere, technical programs and public communi- 
cations. Vol. 2. Low-level waste. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

This discussion will not dwell on the old question of wheth- 
er “concentrate and contain,” as the Environmental Protection 
Agency seems to insist, is better than “dilute and disperse.” Maybe 
the former is better for high-level wastes and the latter is preferable 
for low-level wastes. At any rate, if you believe the linear hypothe- 
sis, it doesn’t much matter which alternative you pursue. If you 
“concentrate and contain,” only a few fishes (or whatever) will be 
irradiated, but some to high doses. Since the concentration (and 
dose rate per unit volume) of the radionuclide varies inversely with 
the volume of the water in which it’s diluted while the number of 
fishes increases directly with the volume, the products of dose 
times the number of fishes irradiated are constant whether you 
dilute or not. 


19361 Statistical methods for uncertainty analysis and 
sensitivity analysis associated with computer models. Iman, 
R.L. (Sandia National Lab., Albuquerque, NM). pp 243-255 
of Waste isolation in the US and elsewhere, technical pro- 
grams and public communications. Vol. 3. High-level waste. 
Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; Uni- 
versity of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A computer model for a physical process produces a time 
dependent output Z based on a particular selection of input values 
X/subL/, ..., X/subK/. For the case considered herein it is required 
to make a number of computer runs n and use these results to esti- 
mate the distribution function for the output Z and to quantify the 
uncertainty as reflected by this distribution function due to varia- 
tion in the input. It is also important to assess the influence of the 
input variables and determine which are dominant. These require- 
ments impose some limitations on the number of computer runs that 
can be made and therefore a judicious selection of specific values of 
input variables is necessitated. This paper presents a discussion of 
the selection of the input values for a computer model and the sub- 
sequent analysis of the output. The discussion will include examples 
which are based on a methodology developed at Sandia National 
Laboratories for the NRC to assess the risk associated with the 
geologic isolation of high-level radioactive waste. 


19362 Comparison of ICRP2 and ICRP30 for estimating 
the dose and adverse health effects from potential radionu- 
clide releases from a geologic waste repository. Runkle, G.E.; 
Soldat, J.K. (Sandia National Lab., Albuquerque, NM). pp 
59-70 of Waste isolation in the US and elsewhere, technical 
programs and public communications. Vol. 3. High-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

This paper presents a comparison of the calculated risk of 
adverse health effects from the radionuclides considered in the in- 
ventory of a high-level waste repository using the ICRP2 and 
ICRP30 internal dosimetry models. A CRPC (cancer risk per curie) 
index was calculated to compare the two models. 


19363 Uncertainties associated with geologic disposal of 
high-level radioactive waste. Kocher, D.C. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN). pp 197-208 of Waste isolation 
in the US and elsewhere, technical programs and public 
communications. Vol. 3. High-level waste. Post, R.G-.; 
Wacks, M.E.; McComb, D. Tucson, AZ; University of Ari- 
zona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

This paper focuses on uncertainties associated with models 
for predicting groundwater transport of radionuclides between a re- 
pository and the biosphere and long-term collective dose and health 
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effects following release of long-lived radionuclides to the bio- 
sphere. The authors do not present numerical estimates of uncer- 
tainties in such predictions. Rather, they emphasize the various 
sources of uncertainty and attempt to evaluate the extent to which 
current models and supporting data bases may realistically describe 
long-term repository performance and health risks. The authors do 
not consider uncertainties associated with the long-term perform- 
ance of engineered barriers at a repository or with human intrusion. 


19364 Application of a risk assessment methodology to a 
hypothetical high-level waste repository in bedded salt. Cran- 
well, R.M.; Helton, J.C. (Sandia National Lab., Albuquer- 
que, NM). pp 209-231 of Waste isolation in the US and else- 
where, technical pro and public communications. Vol. 
3. High-level wane. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

In anticipation of its role in evaluating the acceptability of 


potential geologic radioactive waste disposal sites, the Nuclear Reg- 
ulatory Commission (NRC) contracted with Sandia National Lab- 
oratories, Albuquerque (SNLA), to develop a methodology for use 
in assessing the risk from the disposal of radioactive waste in deep 
geologic formations. This methodology was to be sufficiently gen- 
eral to permit its application (with some modifications) to several 
geologic media. Once developed, the methodology was to be dem- 
onstrated by applying it to the analysis of a hypothetical waste fa- 
cility in bedded salt. The purpose of this paper is to present a broad 
overview of the Sandia/NRC Risk Assessment Methodology and 
to show some of the results of the demonstration of this methodolo- 
gy in the analysis of a hypothetical high-level waste repository in 
bedded salt. 


19365 Shallow-land burial of low-level radioactive wastes: 
Preliminary of long-term health risks. Fields, D.E.; Little, 
C.A.; Emerson, C.J.; Hiromoto, G. (Health and Safety Res. 
Div., Oak Ridge National Lab., Oak Ridge, TN). pp 171- 
182 of Waste isolation in the US and elsewhere, technical 
programs and public communications. Vol. 2. Low-level 
waste. Post, R.G.; Wacks, M.E.; McComb, D. Tucson, AZ; 
University of Arizona (1982). (CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 


USA (8 Mar TO tr 

PRESTO (Prediction of Radiation Exposures from Shallow 
Trench Operations) is a computer code developed under United 
States Environmental Protection Agency funding to evaluate possi- 
ble health effects from radionuclide release from shallow, radioac- 
tive-waste disposal trenches and from associated areas contaminated 
by operational spillage. This model is designed to simulate transport 
of radionuclides from the disposal site and to predict radionuclide 
exposures and cancer risks for the 1000 y period following the end 
of burial operations. PRESTO is a versatile methodology for calcu- 
lating risks to local and intermediate range populations resulting 
from water borne and airborne transport. The DARTAB code is 
used by PRESTO as a subroutine to combine simulated radionu- 
clide exposure values with dose and health risk factors to produce 
tabulations of dose and health risk. 


19366 Radionuclide migration model for buried waste at 
the Savannah River Plant. King, C.M.; Root, R.W. Jr. (E.I. 
du Pont de Nemours & Co., Savannah River Lab., Aiken, 
SC). pp 155-170 of Waste isolation in the US and elsewhere, 
technical programs and public communications. Vol. 2. 
Low-level waste. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (1982). (CONF- 
820303—). Contract AC09-76SR00001. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

Solid waste has been buried at the Savannah River Plant 
burial ground since 1953. The solid waste is contaminated with 
alpha-emitting transuranium (TRU) nuclides, with beta-gamma- 
emitting activation and fission products, and with tritium. To pro- 
vide guidance for the current use and eventual permanent retire- 
ment of the burial site from active service, a radionuclide environ- 
mental transport model has been used to project the potential influ- 
ence on man if the burial site were occupied after decommissioning. 
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19367 A safety assessment of spent fuel transportation 
through urban cain Sandoval, R.P.; Newton, G.J. (Trans- 
portation Tech. Center, Sandia National Lab., Albucuerque, 
NM 87185). pp 375-388 of Waste isolation in the U.S. and 
elsewhere, tec technical programs and re communications. 
Vol 1. General. Post, R.G.; Wacks, M.E.; McComb, D. 
Tucson, AZ; University of Arizona (i982). (CONF- 
820303—). Contract AC04-76DP00789. 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A full scale test subjecting a 25.45 metric tonne stainless 
steel/lead cask containing surrogate spent fuel to a reference high 
explosive device was performed to provide data for developing im- 
proved estimates of the radiological consequences resulting from 
the sabotage of spent fuel transports in urban regions. A total UQz, 
fuel mass of 5.460 kg was removed from the 201.053 kg UOz fuel 
assembly as a result of the test. A total respirable UO2 aerosol mass 
of 2.94 g was released from the cask as a result of the explosive 
attack. A total of 540 g of UO: particles were deposited on the 
chamber surfaces. Less than 5 mg of the surface deposited UO: par- 
ticles were smaller than 10 ym aerodynamic diameter. These results 
are in good agreement with the time-integrated aluminum planchet 
samples which showed trace amounts of mechanical fractured ura- 
nium particles deposited on the chamber surfaces. Analyses of the 
time-resolving RPS indicated that no uranium particles and/or 
vapor were explosively deposited on the chamber surfaces. 


19368 A methodology for estimating the risk of transport- 
ing low-level radioactive waste in the US. McClure, J.D. 
(Transportation Tech. Center, Sandia National Lab., Albu- 
querque, NM 87185). pp 399-406 of Waste isolation in the 
U.S. and elsewhere, tec (atleiae progtams and public commu- 
nications. Vol 1. General. Post, R.G.; Wacks, M.E.; 
McComb, D. Tucson, AZ; University of Arizona (1982). 
(CONF-820303—). 

From Waste management conference (ANS); Tucson, AZ, 
USA (8 Mar 1982). 

A simplified methodology for determining the population ex- 
posures due to the transportation of commercial low-level radioac- 
tive waste is described. The methodology consists of two compo- 
nents: (a) developing the shipping distances associated with LLW 
transportation and (b) developing the unit-consequence and unit- 
risk factors for the several classes of LLW materials that can be 
transported. The combination of these two components provides 
the population exposure estimate for LLW transportation. Since the 
shipping distances are usually not known with great accuracy the 
unit-factors can be applied to new or more accurate shipping esti- 
mates in the future in order to re-evaluate the LLW population ex- 
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REFER ALSO TO CITATION(S) 19283, 19301, 19302, 20479, 20485, 20511, 
20527, 20528 


19369 (CEA-CONF—7970) Density and volume measure- 
ments of reprocessing plant feed. Platzer, R.; Carrier, M.; 
Neuilly, M.; Dedaldechamp, P. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(IRDI)). May 1985. 9p. (In French). (CONF-850556—15). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86750659. 

From 7. symposium on safeguards and nuclear material man- 
agement; Liege, Belgium (21 May 1985). 

A theoretical study of the phenomenon of gas bubbles for- 
mation within a liquid led to an adaptation of the differential pres- 
sure bubbling technique for the measurement of liquid levels and 
densities in tanks. Experiments, carried out on a 800 liters tank with 
water and uranyl nitrate solutions had the double aim to study the 
precision attainable on volume and density measurements and to 
design a method for corrections of influencing factors. In paralled, 
procedures for transfer of known volumes through the use of si- 
phons and for tank calibration by liquid level measurement are also 
investigated. The paper presents the first results obtained so far and 
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the conclusions to be drawn for the elaboration of calibration and 
exploitation procedures suitables for use in reprocessing plants. The 
demonstration to transfer mass of solution with an accuracy of 
0.1% is made. 


= (CONF-7704138—1) Science and science fiction of 
and proliferation. Cohen, K. 1977. 59p. NTIS, 
PC A04/MF AO1. File Number DE85902152. 

From Fuel cycle conference; Kansas City, MO, USA (26 
Apr 1977). 

This paper discusses a few alternative nuclear fuel cycles, in 
the light of their contribution to the problem of nuclear weapons 
proliferation, and in the light of the energy priorities, not only of 
the US, but of other nations whose cooperation we expect. 


19371 (LA—10529-PR) Safeguards and security progress 
report, January-December. 1984. Smith, D.B. (comp.). (Los 
Alamos National Lab., NM (USA)). Jan 1986. Contract W- 
7405-ENG-36. 126p. NTIS, PC A07/MF AOI; 1; GPO Dep. 
File Number DE86007582. 

From January to December 1984, the Los Alamos Safe- 
guards and Security Program was involved in the activities de- 
scribed in the first four parts of this report: Nuclear Facility Sup- 
port, Security Development and Support, Safeguards Technology 
Development, and International Safeguards. Part 1 covers efforts of 
direct assistance to the Department of Energy (DOE) and Nuclear 
Regulatory Commission (NRC) licensee facilities. Part 2 treats ac- 
tivities aimed at the security of information and computer systems. 
was Part 3 describes the broad development efforts essential to con- 
tinuing improvements in the practice of safeguards. Although these 
projects are properly classified as developmental, they address rec- 
ognized problems that commonly occur in operating facilities. Fi- 
nally, Part 4 covers international safeguards activities, including 
both support to the International Atomic Energy Agency and bilat- 
eral exchanges. Enrichment plant safeguards, especially those con- 
cerning the Gas Centrifuge Enrichment Plant, required a significant 
portion of our resources. These efforts are beginning to provide 
substantial returns on our investment in technology transfer, not 
only in raising the level of safeguards effectiveness but also in bene- 
fiting from field experiences in operating environments. 


19372 (LA-UR—86-119) Application of systems analysis 
techniques to vulnerability studies of complex installations 
Bott, T.F. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 7p. (CONF-8604111—1). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86006012. 

From 9. advances in reliability technology symposium; 
London, UK (1 Apr 1986). 

Application of reliability and risk analysis methods (particu- 
larly fault trees) to failure analysis of systems in hostile manmade 
environments is discussed. Methods for constructing, analyzing, and 
interpreting the fault trees, graphs, and diagrams are described. The 
application of fault-trees, directed graphs, and functional diagrams 
to problems in sabotage, survivability, and information protection is 
discussed in general terms. Special problems encountered in this 
type of analysis are discussed, and future research directions are 
considered. 


19373 (NUREG—0430-Vol.6-No.1) Licensed fuel facility 
status report. Inventory difference data, January-June 1985. 
Volume 6, No. 1. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Inspection and Enforcement). 
Feb 1986. 14p. NTIS, PC A02/MF AOl1 - GPO. File 
Number T1869009 16. 

NRC is committed to the periodic publication of licensed 
fuel facilities’ inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0550 


19374 (SAND—85-7245) Exterior lighting design pro- 
gram. Smith, D.A.; Steele, B.J. (EG and G, Inc., Albuquer- 
que, NM (USA). Kirtland Operations; Sandia National 
Labs., Albuquerque, NM (USA)). Feb 1986. Contract 
AC04-76DP00789. 2ip. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86007749. 

A desktop computer program used at Sandia National Lab- 
oratories, Albuquerque, NM simulates a user-defined lighting con- 
figuration. This program is an engineering tool developed to aid the 
designer in verifying a particular exterior lighting configuration de- 
fined by a site/system specification. Although primarily for perime- 
ter security lighting systems, this program has potential use in any 
application where the light is approximated by a point source. A 
data base of luminaire photometric information is maintained for 
use with this program. The user defines the simulation configura- 
tion with a rectangular grid and specified luminaire positions. Ilu- 
mination calculations for regularly spaced points in that area and 
for isocandela contour plots are performed. The numerical and 
graphical output for a particular site model are then available for 
analysis to verify the site specifications. The amount of time spent 
on point illumination computations with this program is much less 
than that required for tedious hand calculations. The ease with 
which various parameters can be interactively modified with the 
program also reduces the time and labor expended. This program 
has been used to air designers in several lighting scenarios for both 
foreign and domestic projects. Good results have been obtained in 
the field from using the program simulations as a design aid. 


19375 (SAND—85-7245C) Exterior lighting design pro- 
gram. Smith, D.A.; Steele, BJ. (EG and G Energy Meas- 
urements, Inc., Albuquerque, NM (USA). Kirtland Oper- 
ations; Sandia " National Labs., an NM (USA)). 
1986. Contract AC04-76DP00789. 19p. (CONF-8604122— 
1). NTIS, PC A02/MF A0l1; 1; GPO Dep. File Number 
DE86006461. 

From 2. annual spring joint government/industry symposi- 
um; Virginia Beach, VA, USA (29 Apr 1986). 

A desktop computer program used at Sandia National Lab- 
oratories, Albuquerque, NM simulates a user-defined lighting con- 
figuration. This program is an engineering tool developed to aid the 
designer in verifying a particular exterior lighting configuration de- 
fined by a site/system specification. Although primarily for perime- 
ter security lighting systems, this program has potential use in any 
application where the light is approximated by a point source. A 
data base of luminaire photometric information is maintained for 
use with this program. The user defines the simulation configura- 
tion with a rectangular grid and specified luminaire positions. Ilu- 
mination calculations for regularly spaced points in that area and 
for isocandela contour plots are performed. The numerical and 
graphical output for a particular site model are then available for 
analysis to verify the site specifications. The amount of time spent 
on point illumination computations with this program is much less 
than that required for tedious hand calculations. The ease with 
which various parameters can be interactively modified with the 
program also reduces the time and labor expended. This program 
has been used to aid designers in several lighting scenarios for both 
foreign and domestic projects. Good results have been obtained in 
the field from using the program simulations as a design aid. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


19376 (INER—0526) Development of the radioisotope 
program in Taiwan, ROC. Lin, T.K.; Chien, J.P. (Institute of 
Nuclear Energy Research, Lung-Tan (Taiwan)). Sep 1983. 
23p. (CONF-830934—3). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86901027. 

From 4. Pacific Basin nuclear conference; Vancouver, 
Canada (11 1983). 

Since the establishment of the radioisotope laboratory in 
1978, INER has fully applied its 40 MWt Taiwan Research Reactor 
for the production of radioisotopes. Today INER is almost the sole 
supplier of radioisotopes in the Republic of China, and is ready for 
production of more than twenty kinds of radionuclides for domestic 
uses. The major radioisotopes offered to the domestic users are li- 
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censed generators of /sup 99m/Tc and /sup 113m/In, “I, **Cr, 
32P, 24Na, HTO and sealed sources of "Ir and ®Co. However, in 
terms of dollar value, the local supply of radioisotopes in 1982 
amounted to only a small portion of the total expense. The radioi- 
sotopes worth four million US dollars were mainly imported from 
abroad. Consequently, the radioisotope program for the next few 
years shall be focused on the synthesis of ‘I-labeled compounds. 
Besides, development of radioisotope applications will also be an 
important future program. Recently INER is intensively promoting 
the radiotracer applications with local institutes, oil refinery and 
manufacturing plants to facilitate the nationwide applications of ra- 
dioisotopes in agriculture and industry. 


0701 Physical Isotope Separation 


REFER ALSO TO CITATION(S) 20553 


19377 (CERN-EP—85-162) Laser ion sources. Kluge, 
H.J.; Ames, F.; Ruster, W.; Wallmeroth, K. (European Or- 
ganization for Nuclear Research, Geneva (Switzerland); 
Mainz Univ. (Germany, F.R.). Inst. fuer Physik). 4 Oct 
1985. 11p. (CONF-8509148—5). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86900822. 

From TRIUMF accelerated radioactive beams workshop; 
Parksville, Canada (4 Sep 1985). ; : 

Stepwise excitation by resonant laser radiation and photoion- 
ization in the last transition can be used to ionize atoms selectively 
and efficiently in order to obtain a high performance laser ion 
source. For on-line isotope separators like ISOLDE at CERN, the 
main advantages are the pulsed structure of the extracted radioac- 
tive beam and the reduction of isobaric impurities. Preliminary ex- 
periments which make use of the resonant ionization process and 
time-of-flight spectroscopy are described, and the possible layout of 
an on-line version of a laser source is discussed. Ionization efficien- 
cies of the order of 20 to 40% are expected for elements with one 
atomic ground state populated thermally. 


19378 (INER—0540) Radioisotope production and appli- 
cation. (Institute of Nuclear Energy Research, Lung-Tan 
(Taiwan)). 1984. 18p. (in English and Chinese). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86901031. 

Research and developments on the radioisotope production 
and radiation application cover three main goals: producing radioi- 
sotopes, schedule, to supply medical, agricultural, industrial and re- 
search applications; investigating new isotope products of high 
quality for domestic requirement; and developing radioisotope and 
radiation applications to promote peaceful uses of atomic energy in 
this country. 


19379 Laser isotope separation in nuclear waste by prod- 
uct utilization. Dubrin, J.W. (Lawrence Livermore National 
Lab., Livermore, CA 94550). pp 117-122 of Waste manage- 
ment ‘83. Volume 2. Post, R.G. Tucson, AZ; University of 
aonten (1983). (CONF-830205—). Contract W-7405-ENG- 


From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Various by-products in spent nuclear fuels including strate- 
gic metals are uniquely useful and of high intrinsic value. Isotope 
separation is necessary to achieve the full benefits of fission product 
partitioning, increasing the specific activity of radioactive modifica- 
tions or reducing the intrinsic radiation associated with various ele- 
ments. The atomic vapor laser isotope separation process, under 
large scale development for uranium enrichment, applies to most of 
the spent fuel nuclides and offers attractive benefit to costs. 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 19378, 20729, 21601 


19380 Radionuclide and electric accelerator sources for 
food irradiation. Lagunas-Solar, M.; Matthews, S.M. (Univ. 
of California, Davis, CA). pp 691-702 of Progress in radi- 
ation processing. Vol. 2. Elmsford, NY; Pergamon Press 
(1984). (CONF-8410183—). 


ERA-11/9 / 2592 


From 5. international meeting on radiation processing; San 
Diego, CA, USA (21 Oct 1984). 

Radiation processing of food requires radiation sources with 
high intensity, penetrability, reliability, and the flexibility to be 
adapted to current food processing techniques. Current proposed 
regulations limit the radiation sources which can be utilized to ra- 
dionuclides (i.e. 5.27-y Co-60; or 30.2-y Cs-137) or electrically- 
driven accelerators (i.e. X rays up to 5 MeV, electron beams up to 
10 MeV). Therefore, the power; throughput; and use efficiency of 
these sources are important factors affecting the design; installation; 
operation; and economics of large-scale food-processing facilities. 
An analysis of the advantages and disadvantages of these sources is 
presented here, with special attention to the current status of both 
technologies, and with emphasis on the needs of the food-process- 
ing industry. 


0703 Isotopic Power Supplies 


19381 (LA—10353-MS) General-Purpose Heat Source 
safety verification test series: SVT-1 through SVT-6. Pavone, 
D.; George, T.G.; Frantz, C.E. (Los Alamos National Lab., 
NM (USA)). Jun 1985. Contract W-7405-ENG-36. 43p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85017956. 

The General-Purpose Heat Source (GPHS) is a modular 
heat source that will supply energy for Radioisotope Thermoelec- 
tric Generators (RTGs) in space missions. The Safety Verification 
Tests (SVTs) are performed to assess the plutonia containment ca- 
pability of heat source modules subjected to certain accident envi- 
ronments. This interim report described the GPHS module configu- 
ration, the test environment, and the response of the module com- 
ponents following simulated reentry and solid Earth impact. The 
specific test environment of these initial six tests results from failure 
of the booster rocket to place the spacecraft in a proper trajectory 
and subsequent reentry of the GPHS modules from Earth orbit. 36 
figs. 


19382 (LA—10557-PR) Space Nuclear Safety Program. 
Progress report, June 1984. George, T.G. (comp.). (Los 
Alamos National Lab., NM (USA)). Nov 1985. Contract W- 
7405-ENG-36. 37p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86007197. 

This technical monthly report covers studies related to the 
use of **PuO, in radioisotope power systems carried out for the 
Office of Special Nuclear Projects of the US Department of 
Energy by Los Alamos National Laboratory. Most of the studies 
discussed are ongoing; the results and conclusions described may 
change as the work continues. 36 figs. 


19383 (LA—10571-PR) Space Nuclear Safety Program. 
Progress report, August 1984. George, T.G. (comp.). (Los 
Alamos National Lab., NM (USA)). Nov 1985. Contract W- 
7405-ENG-36. 40p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86007206. 

This technical monthly report covers studies related to the 
use of **PuQ. in radioisotope power systems carried out for the 
Office of Special Nuclear Projects of the US Department of 
Energy by Los Alamos National Laboratory. Most of the studies 
discussed are ongoing; the results and conclusions described may 
change as the work progresses. 41 figs. 
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08 HYDROGEN 
0801 Production 


19384 (EUR—9500-EN) Comparing study about the re- 
search project concerning the improvement of the electrolytic 
hydrogen production. Final report. Helmet, L.; Mezgolits, H.; 
Prasser, J.; Schall, A.; Stockmans, W. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation; Uhde (F.) 
G.m.b.H., Dortmund (Germany, F.R.)). 1984. 228p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official Publications of the European Communities. 


Energy. 

This study deals with the production of hydrogen by the 
electrolysis of water comparing conventional and advanced con- 
cepts and the fossil-based routes. The elaboration contains three 
technical sections, named state-of-the-art, concepts for improved 
technologies, and evaluation. The annex contains technical data of 
the equipment, process flow sheets, a design of the electrolyzers 
and some photographs as well as the references and the detailed 
calculation tables. (orig./GG). 


19385 Electrochemical characterization of surface-bound 
redox polymers derived from 1,1'-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl ]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical hy- 
drogen generation. Simon, R.A.; Mallouk, T.E.; Daube, 
K.A.; Wrighton, M.S. (Massachusetts Institute of Technolo- 
gy; Cambridge). Inorganic Chemistry; 24: No. 20, 3119- 
126(25 Sep 1985). 

This paper describes the behavior of electrode-bound redox 
material derived from the hydrolysis of the -Si(OEt)s groups of 
1,1'-bis[((3-(triethoxysilyl)propyljamino)carbonyl)cobaltocenium (I). 
Surfaces of the conventional electrodes SnO. and Pt derivatized 
with I have a reversible electrochemical response in H2O/electro- 
lyte; the E°’ is pH independent at -0.62 V vs. SCE. The photoelec- 
trochemical behavior of p-type Si photocathodes derivatized with I 
reveals that the photoreduction of the cobaltocenium derivative can 
be effected at an electrode potential ~ 500 mV more positive than 
on metallic electrodes, consistent with the known behavior of p- 
type Si photocathodes. When polymer from I is deposited on p- 
type Si and subsequently coated with a small amount of Rh or Pd 
(~ 1077 mol/cm?), the photoelectrochemical generation of He is 
possible with 632.8-nm (~ 15 mW/cm?) radiation and efficiencies 
in the vicinity of 2%. The polymer derived from I is more optically 
transparent and more durable at negative potentials than redox 
polymers derived from vilogen monomers. Potential-step measure- 
ments and steady-state-current measurements for mediated redox 
processes show that the charge-transport rate for the polymer de- 
rived from I is about the same as for polymers from viologen mon- 
omers. 32 references, 8 figures. 


0805 Safety 


19386 (EUR—9689-FR-Vol.1) Elements for a a 
— — Final a Vol. 1. Specific experiments. Se- 
of apparatures and materials. Jungbluth, C.; Langrog- 
nat, at Sauniere, J.; Siegler, F.; Tellier, C.; Thiery, c 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1985. 408p. (In French). Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 
Energie. 
The report seeks to outline the information to be provided in 
a "Hydrogen safety” guide, without in itself being a guide in the 
strict sense. This very broad subject is dealt within two main sec- 
tions: a summary of existing texts and a section devoted to experi- 
ments and tests in a number of areas connected with hydrogen 
safety. The summary of existing texts covers in particular the re- 
ports which were the outcome of previous contracts concluded by 
the Commission of the European Communities on the same subject, 
as well as other existing data. The report deals with the following 
aspects of hydrogen and its use: properties, risk, typical problems, 
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safety devices, acquired experience, recorded accidents, statistical 
data, and safety regulations. The large number of tables, data and 
bibliographic references make this report a useful reference work 
even outside the field of safety. (orig./GG). 


19387 (EUR—9689-FR-Vol.2) Elements for a ren m 
safety guide’. Final report. Vol. 2. Summary of 
Jungbluth, C.; Langrognat, B.; Sauniere, J.; Siegler, F.; "Tel 
lier, C.; Thiery, ©. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1985. 258p. (In French). Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 

Energie. 

Tho gages evsths' te datieb she tetesieatinn to be poeviiied te 
a "Hydrogen safety” guide, without in itself being a guide in the 
strict sense. This very broad subject is dealt within two main sec- 
tions: a summary of existing texts and a section devoted to experi- 
ments and tests in a number of areas connected with hydrogen 
safety. This second section contains the results of experiments and 
the corresponding conclusions regarding leak detection and detec- 
tors, inflammation and ignition factors, electrical equipment for use 
in zones where there is a risk of explosion, and fire prevention and 
fire fighting in the presence of hydrogen. The large number of 
tables, data and bibliographic references make this report a useful 
reference work even outside the field of safety. (orig./GG). 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 20872 


19388 (AD-A—160522/9/XAB) CO hydrogenation and 
adsorption studies on supported nickel SMSI catalysts. Tech- 
nical report no. 42, 1 January-31 December 1985. Fang, 
S.M.; White, J.M.; Campione, T.J.; Ekerdt, J.G. (Texas 
Univ., Austin (USA). Dept. of Chemistry). 1985. 13p. 
NTIS, PC A02/MF AO1. 

The uptake of CO by Ni/TiO2 and Ni/TizOs was investigat- 
ed at 25 and 125 C following low-temperature (LT = 250 C) and 
high-temperature (HT = 450 C) reduction. Infrared spectroscopy 
was used to identify the onset of nickel carbonyl (Ni(CO),) forma- 
tion under various conditions of temperature and pressure. The CO 
uptake data were modeled using the Langmuir equation for isother- 
mal adsorption. Monolayer coverages and equilibrium constants for 
CO adsorption were obtained from the uptake data. Carbon monox- 
ide monolayer coverages were not affected by the reduction tem- 
perature of either Ni/TiO2 or Ni/TizOs. Methanation activity at 
275C was approximately a factor of 2 greater for the Ni/TiO2 (LT) 
than the NiTiO2 (HT) catalyst. This correlated well with the rela- 
tive strength of the CO-metal surface bond, which also decreased 
by a factor of approximately 2. These findings suggest that the en- 
hanced methanation rate observed on TiO: supported catalysts is 
not due to the presence or absence of a strong metal-support inter- 
action condition of the TiO2 but to other properties of TiO: as 
compared to other supports. 


19389 (AD-A—160698/7/XAB) Spectroscopy of metal/ti- 
tania systems. Technical report, 1 January-31 December 
1985. Sun, Y.M.; Belton, D.N.; White, J.M. (Texas Univ., 
Austin (USA). t. of Chemistry). 15 Oct 1985. lip. 
(TR—39). NTIS, PC A02/MF AO1. 

Thin film models of catalysts known to show strong metal 
support interactions were investigated. These consist of vapor-de- 
posited Pt or Rh on TiO: films prepared in ultrahigh vacuum by 
oxidation of Ti(000 + or -). TDS, AES and static SIMS were used 
to characterize the surfaces before and after thermal treatment in 
vacuum and with or without chemisorbed CO. The results indicate 
that heating in vacuum to near 750K leads to migration of a re- 
duced form of titania to the metal film surface, accompanied by 
suppression of CO and hydrogen chemisorption. In 1 to 2 ML metal 


films with no surface titania species, no significant suppression of 
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hydrogen chemisorption is seen, indicating that surface segregation 
alone is not responsible for the changes in hydrogen chemisorption 
extent and energetics. 


19390 (BMFT-FB-T—85-134) Reprocessing of waste- and 
sewer gases by membrane technique to achieve a higher sepa- 
ration efficiency. Final report. Werner, U.; Wonsak, H. 
undesministerium fuer Forschung und Technologie, Bonn 
Germany, F.R.); Dortmund Univ. (Germany, F.R.). Abt. 
Chemietechnik). Nov 1985. 55p. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86751217. 
Within the framework of this project it was shown that the 
membrane technique can be employed to reprocess biogas, provid- 
ed that suitable membranes are used. The experimental results ob- 
tained on a laboratory testplant with plate membranes were able to 
be fitted to the mathematical model with the help of a simple cor- 
rection factor. Furthermore, it was shown that the optimum con- 
nection of the membrane plants depends on the type of separation 
process and the specification of the membrane and that the mem- 
brane technique is able to compete with alternative techniques. A. 
future aim should be to improve both the mass flow in modules and 
the membrane materils currently available. (orig.). With 9 refs., 3 
tabs., 40 figs. 


(CONF-850104—8) Biogasification of water hya- 
cinth and primary sludge in an experimental digester. 
Chynoweth, D.P.; Biljetina, R.; Srivastava, V.J.; Hayes, 
T.D. (Institute of Gas Technology, Chicago, IL (USA); Gas 
Research Inst., Chicago, IL (USA)). 1985. 27p. Institute of 
Gas Technology, 3424 South State St. Chicago, IL 60616. 
File Number T1I86900905. 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

This paper describes the results of research which is part of 
a multidisciplinary program sponsored by the Gas Research Insti- 
tute. The use of water hyacinth and other aquatic plants for 
wastewater treatment and subsequent conversion of the biomass 
and sludge to methane was evaluated. Laboratory studies were con- 
ducted to evaluate advanced biogasification concepts and to estab- 
lish a data base for the design of an integrated experimental test 
unit (ETU). 14 refs., 7 figs., 5 tabs. 


19392 (CONF-850104—9) Leach-bed two-phase digestion: 
the LanFilgas concept. Ghosh, S. (Institute of Gas Technolo- 
gy, Chicago, IL (USA)). 1985. 17p. Institute of Gas Tech- 
nology, 3424 South State St., Chicago, IL 60616. File 
Number T1I86900907. 

From 9. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

The development of a novel two-phase anaerobic digestion 
process configuration that is suitable for the production of chemi- 
cals or methane or both from high solids-content organic feeds is 
presented. The process consists of a leach-bed anaerobic bioreactor 
for solid-phase acid fermentation, a slurry-phase acid digester, and a 
methane digester; the process is known as the LanFilgas Process, 
since it was originally conceived to accomplish accelerated gasifica- 
tion of solid-waste landfills. Data presented in this paper showed 
that methane and volatile fatty acids can be produced in high yields 
from nutritionally deficient and complex dry organic feeds without 
the addition of external nutrients or buffering agents; slurrification 
of the dry feed is not required as in conventional fermentation. The 
process is expected to be more economical than slurry-phase diges- 
tion. 19 refs., 4 figs., 2 tabs. 


19393 (CONF-850240—5) Innovative anaerobic digester 
design. Ghosh, S. (Institute of Gas Technology, Chicago, IL 
(USA)). 1985. 12p. NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86007269. 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

This paper reviews the status of application and limitations 
of conventional anaerobic digestion. Innovative process configura- 
tions are. needed to minimize digestion reactor size and operating 
cost and to maximize net energy production. Three approaches that 
have been used to develop various innovative process designs are 
discussed. 20 refs. 
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19394 (CONF-850301—8) Development of the IGT Renu- 
gas process. Onischak, M.; Babu, S.P.; Bair, W.G. (Institute 
of Gas Technology, Chicago, IL (USA)). 1985. Contract 
AC06-76RL01830. 13p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE86007268. 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

The Institute of Gas Technology (IGT) is conducting a pro- 
gram to convert forest and crop residues to substitute fuels 
(medium- and low-Btu gas) in a pressurized fluidized-bed biomass 
gasifier. The 11 tonnes biomass/day (12 tons/day) adiabatic process 
research unit (PRU) built for this purpose is 29.2 cm (11.5-inch) in 
ID, and is designed for operation at pressures up to 3.55 MPa (515 
psia) and temperatures up to 1255K (1800°F). The fluidized-bed 
gasifier performance is being determined as a function of the stand- 
ard operating parameters to develop a basis for recommending spe- 
cific process applications. The gasification temperature variation 
tests conducted in the range of 1028K (1390°F) to 1172K (1800°F) 
at 2.27 MPa (315 psia) show that the dry-gas production rate is 1 to 
1.2 n.m°/kg feed material (16 to 19 SCF/Ib) with a heating value of 
10.9 to 13.3 MJ/n. m* (290 to 360 Btu/SCF). The estimated PRU 
heat loss is about 3% and the cold gas thermal efficiency is about 
76%. In the PRU system, a raw-gas sampling line draws about 1% 
of the total gas through a high-temperature filter to trap the en- 
trained solids before it is cooled to trap the condensate. In addition, 
an on-line wet-gas chromatograph monitors the raw-gas composi- 
tion. 5 refs., 6 figs., 2 tabs. 


19395 (CONF-850307—2) Biogasification of water hya- 
cinth and primary sludge. Chynoweth, D.P.; Biljetina, R.; 
Srivastava, V.J.; Hayes, T.D. (Institute of Gas Technology, 
Chicago, IL (USA); Gas Research Inst., Chicago, IL 
(USA)). 1985. 16p. IGT, 3424 South State St., Chicago, IL 
60616. File Number T186900908. 

From 3. Southern biomass energy research conference; 
Gainesville, FL, USA (12 Mar 1985). 

This paper describes the results of research to evaluate the 
use of water hyacinth for wastewater treatment and subsequent 
conversion of hyacinth and sludge to methane by anaerobic diges- 
tion. Laboratory studies have been directed toward evaluating ad- 
vanced biogasification concepts and establishing a data base for the 
design and operation of an experimental test unit (ETU). Kinetic 
experiments have been conducted using continuously stirred tank 
reactors and a novel non-mixed vertical flow reactor (NMVFR) re- 
ceiving a hyacinth/sludge blend at retention times of 15 down to 
2.1 days. The data suggest that the best performance is achieved in 
the NMVFR which has longer solids and organism retention. A 
larger-scale experimental test unit (4.5 m*) was used to validate lab- 
oratory experiments and to evaluate larger-scale equipment used for 
chopping, slurry preparation, mixing, and effluent dewatering. The 
ETU is currently being operated on a 2:1 blend (dry wt basis) of 
water hyacinth and primary sludge. Performance is good without 
major operational problems. Results are presented. 12 refs., 6 figs., 
5 tabs. 


19396 (CONF-8408183—1) Anaerobic digestion of woody 
biomass. Chynoweth, D.P.; Jerger, D.E. (Institute of Gas 
Technology, Chicago, IL (USA)). 1984. 20p. Institute of 
Gas Technology, 3424 South State St., Chicago, IL 60616. 
File Number TI86900906. 

From Annual meeting of the Society of Industrial Microbi- 
ology; Fort Collins, CO, USA (11 Aug 1984). 

Woody biomass without pretreatment is generally considered 
to be refractive to anaerobic decomposition. This refractory proper- 
ty is attributed to its low moisture content, crystalline nature of the 
cellulose, and complex association of the component carbohydrates 
with lignin. This study investigated the methane fermentation (an- 
aerobic digestion) of various wood species using conventional an- 
aerobic digestion and batch anaerobic biogasification potential 
assays. Most experiments were conducted at 35°C with a particle 
size in the range of 1 to 2 mm, and with a full complement of inor- 
ganic nutrient supplements. Conventional CSTR semicontinuous 
feed anaerobic digestion resulted in low methane yields and low 
conversion (less than 5% organic reduction). Significantly higher 
conversion (as high as 54%) and higher methane yields (as high as 
5.4 SCF/Ib VS added) were observed for several hardwood species 
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in ABP assays employing low loading and long residence times (60 
days). One softwood (loblolly pine) and eucalyptus were refractory 
under these conditions. Pretreatments, including particle size reduc- 
tion and NaOH, increased rates but not total conversion. These re- 
sults demonstrate that woody biomass can be decomposed by the 
methane fermentation and support the potential for development of 
this process for commercial wood conversion applications. 24 refs., 
4 figs., 3 tabs. 


19397 (CONF-8505237—2) Biogasification of water hya- 
cinth and sludge for methane production. Chynoweth, D.P.; 
Biljetina, R.; Srivastava, V.J.; Hayes, T.D. (Institute of Gas 
Technology, Chicago, IL (USA); Gas Research Inst., Chi- 
cago, IL (USA)). 1985. 20p. Institute of Gas Technology, 
3424 South State St., Chicago, IL 60616. File Number 
T1I86900903. 

From American Gas Association distribution/transmission 
conference; Boston, MA, USA (20 May 1985). 

Research is in progress to determine the technical and eco- 
nomic feasibility of treatment of domestic sewage using primary 
settling and water hyacinth ponds and conversion of the organic 
products of this treatment (primary sludge and hyacinth) to substi- 
tute natural gas. This paper describes the status of the conversion 
component of this program which is centered on anaerobic diges- 
tion of hyacinth/sludge blends to methane. The results of several 
experiments conducted successfully in a large-scale experimental 
test unit located at the hyacinth treatment facility at Walt Disney 
are presented. 11 refs., 5 figs., 4 tabs. 


19398 (DGMK—142) Determination of single polynuclear 
aromatics in refinery effluents. Pockels, G. (Deutsche Ge- 
sellschaft fuer Miéineraloelwissenschaft und Kohlechemie 


e.V., Hamburg (Germany, F.R.)). Nov 1978. 55p. (In 
German 


). NTIS, PC 
B86-01755. 

Analysis of persistent hydrocarbons in effluents by means of 
well-known analytical methods is feasible. For this purpose large 
quantities of effluent water have to be extracted. For doing this ef- 
ficiently, an extraction apparatus (mixer-settler-principle) was deve- 
lopped. In the meantime a similar extractor has become commer- 
cially available. Extracts obtained by means of the apparatus deve- 
lopped were analysed by using UV-spectroscopy. Parallel to this 
work a new method for thin layer fluorometric determination of 
hydrocarbons was developed which - with the same precision as 
the procedure mentioned above - requires one hundredth of the 
sample volume necessary for the UV-method, i.e. it is possible to 
use the simple separation funnel procedure again without loosing 
accuracy. (orig.). 


E09; Available from NTIS as TIB/ 


19399 (DOE/CE/15170—T1) Single stage anaerobic di- 
gestion process. Megas process. Final report. Malarich, M. 
(BCM, Inc., Plymouth Meeting, PA (USA)). Dec 1985. 
Contract FG01-84CE15170. 25p. NTIS, PC A02/MF AO; 
1; GPO Dep. File Number DE86004949. 

The rate-limiting step in the anaerobic digestion of domestic 
sewage sludge and agricultural manures is usually considered the 
conversion of acetate to methane and carbon dioxide. Some reports 
have suggested that phase transfer of endproduct carbon dioxide 
from the liquid to gaseous state may be the overall rate-limiting 
step. Research to date has focused on batch fermentation studies at 
varying carbon dioxide partial pressures (pCO2) using simple sub- 
strates such as glucose or acetate. The results indicate that lowering 
the pCO. may increase methane production and waste stabilization 
rates. This research was conducted using continuous fermentations. 
Continuous fermentations using a complex synthetic waste were 
performed over a five-month period. The results obtained failed to 
support the findings of earlier batch studies where methane produc- 
tion increased as pCO2 decreased. No significant difference in 
methane production was found between anaerobic digestion at low 
pCO: (0.1 to 0.15 atm) and normal pCO: (0.4 to 0.5 atm). 15 refs., 8 
figs., 2 tabs. 
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19400 (DOE/PC/70788—T4) FTIR studies of hydrocar- 
bon synthesis on Pd/ZSMS5 catalysts. Quarterly progress 
report. Wolf, E.E. (Notre Dame Univ., IN (USA). Dept. of 
Chemical Engineering). 15 Feb 1986. Contract FG22- 
84PC70788. 4p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86006425. 

Studies summarized in our previous report indicate that the 
activity and selectivity of the Pd/ZSMS5 catalyst depended on the 
cation exchanged on the ZSMS5 support. Efforts to reproduce these 
results, which indicated that the Na exchanged ZSMS5 was the only 
form of the support dimethyl ether, were unsuccessful when using a 
low temperature pretreatment, with all catalysts producing mainly 
C,-Cs hydrocarbons. The above results led us to examine carefully 
the pretreatment procedures used in the literature. It was concluded 
that the dispersion of Pd was a critical factor affecting selectivity. 
Consequently, a pretreatment procedure combining high tempera- 
ture oxidation (600°C, 2 hrs.) and high temperature reduction 
(500°C, 2 hrs.) was adopted on the basis that it will increase the 
dispersion of Pd on the ZSMS5 support. The results indicate that, as 
previously reported, the initial rate of dimethyl ether (DME) pro- 
duction was an order of magnitude higher than the methanation ac- 
tivity and that the DME activity decreases steadily and in fact it is 
negligible after 60 hrs. of time on stream. The total activity and the 
methane activity, decreased by about 50% in the same period. The 
decrease in DME production was compensated by an increase in 
C,* hydrocarbons. 2 figs. 


19401 (ENEA-RT/BIO—82-5) Alternative utilization of 
processes for anaerobic digestion: production of combustible 
liquids and compound chemicals. Di Giorgio, G.; Gamboni, 
M.; Sprocati, A.R. (ENEA, Rome (Italy)). Nov 1982. 38p. 
(In Italian). NTIS oe Sales Only), PC A03/MF AO1. File 
Number DE869009 

The anaerobic de process can be utilized for the pro- 
duction of alternative compounds to biogas. Acidogenic fermenta- 
tion can convert with high yields complex biomass feedstocks into 
a mixture of organic acids, which, after separation from the fermen- 
tation liquor, can be converted to liquid fuels and organic chemi- 
cals by known electrochemical and chemical processes. The overall 
process, as the petroleum refining industry, can be referred as 
"Biorefining of biomass”. The alternative of the production of 
liquid hydrocarbon, alcohols, ketones, organic acid esters instead of 
ethanol alone can lead to substantial increases in productivity of 
liquid fuels from biomass resources. 19 refs., 9 figs., 9 tabs. 


19402 (ENEA-RT/BIO—82-24) Biogas production by an- 
aerobic digestion of vegetable matter. Gamboni, M.; Pacciar- 
oni, F. (ENEA, Rome (Italy)). Dec 1982. 27p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86900982. 

A mixed cellulolytic culture was employed in anaerobic di- 
gestion tests. The start-up of the semi-continuous process was rapid 
and, after eight days of fermentation, a specific biogas production 
(0.38 m*/Kg VS added) which remained constant for about two 
weeks, was obtained from fresh vegetable substrate. This value was 
40% less than that recorded during the fermentation of pure cellu- 
lose by the same culture. The feeding of the digester with the same 
vegetable substrate (same chemical composition) but previously 
dried, showed a drop in the specific biogas production of about 
45%. Therefore, this dry substrate milled into particles of small 
sizes and successively employed in the process caused an improve- 
ment in anaerobic digestion: the specific gas production increased 
about 30%. This demonstrates that the fresh vegetable biomass is 
more easily fermentable than the dry vegetable biomass under the 
same conditions of process, using substrates having the same chemi- 
cal composition; a simple mechanical pretreatment causes an in- 
crease in biogas production. 17 refs., 5 figs., 7 tabs. 


19403 (ENEA-RT/FARE—84-7) Feasibility study and 
fabrication of a natural chabazite molecular sieve for biogas 
sweetening. Pande, D.R.; Fabiani, C. (International Centre 
for Theoretical Physics, Trieste (Italy); ENEA, Casaccia 
(Italy). Di ento Tecnologie Intersettorialli di Base). 
Sep 1984. 23p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number 1DE86900968. 
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The biogas technology will receive a great boost if a simple, 
efficient and cheap method of removing or reducing the percentage 
of CO, in biogas is found out. Present project aims at doing pre- 
cisely the same by chemical adsorption using molecular sieves. 
Compared to other methods of gaseous separation, molecular sieve 
has an advantage of separating the gasses by molecular sizes and its 
therefore a more efficient method. Here we have used the naturally 
occuring chabazite as a molecular sieve. The dehydrated sample 
have free apertures of 3.1Ax4.4A dimensions; therefore it is a good 
candidate for trying in separating COs; from the biogas. Chabazite is 
abundantly available, is cheap and can be ground or cut to desired 
shape. Finally, based on the results of preliminary experiments a 
two cycle (two column) adsorption-desorption device for biogas 
sweetening will be designed and fabricated. The cost benefit analy- 
sis of the unit will be worked out. 14 refs., 3 figs., 5 tabs. 


19404 (ENEA-RT/FARE-SIN—83-3) Complete census of 
the anaerobic digesters today operating in Italy on animal 
waste. Tilche, A.; De Poli, F.; Bozza, E.; Calzolari, C.; Fer- 
rante, E.; Massari, A. (ENEA, Rome (lItaly)). 1983. 25p. 
(CONF-8308168—1). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86900992. 

From 3. international symposium on anaerobic digestion; 
Boston, MA, USA (1 Aug 1983). 

A complete census of all the biogas plants operating or 
under construction today in Italy has been carried out. This shows 
that more than 60 full-scale plants treating animal wastes are today 
in operation. Then there are several pilot and experimental plants 
built by the numerous Italian firms that design and sell anaerobic 
digesters and by various research groups of the universities and of 
state agencies. Some plants, among which some large-size ones, 
have been self-built by the farmers. The great amount of collected 
data allowed us to focus the main technological choices regarding 
materials, mixing and heating systems, technological cycles and to 
confront them with the performance of the plants and with the 
principal technical issues and the problems of management that can 
be found on large scale plants. Then the analysis of daily biogas 
production allowed us to determine real parameters of specific pro- 
duction for various kinds of animal wastes and animal farms. Other 
interesting data concern the main technological means used to 
transform the biogas into energy: in Italy, for the presence of Flat 
Industries that produce the TOTEM, the prevalent choice is 
toward cogeneration of electricity and heat. Anyway there are in- 
teresting examples of utilization of biogas for drying forages, for 
steam generation in cheese factories, and compressed, as a fuel for 
farm tractors and cars. A complete photographic documentation of 
all the plants enclosed in the census is also available. 3 refs., 1 fig., 
23 tabs. 


19405 (GRI—6900897) Anaerobic digestion of biomass: 
status summary and R and D needs/1983. Topical report, 
January-October 1983. Chynoweth, D.P.; Fannin, K.F.; 
Jerger, D.E.; Srivastava, V.J.; Biljetina, R. (Institute of Gas 
Technology, Chicago, IL (USA)). Jul 1984. 27p. Gas Re- 
search Inst., 8600 West B Mawr Avenue, Chicago, IL 
60631. File Number TI 97. 

This report documents the status of anaerobic digestion 
processes for conversion of biomass and wastes to methane at the 
commercial, developmental, and research levels and to identify data 
gaps to commercialization and development, process limiting steps, 
and research needs. 4 refs., 3 figs., 1 tab. 


19406 (IFU-B—12-84) Adaptation of the Austrian biogas 
technology to suit conditions in developing countries in the 


tropical zone. Final report. Padinger, R. (Forschungszentrum 
Graz (Austria). Inst. fuer Umweltforschung). Apr 1984. 20p. 
(In German). Forschungszentrum Graz, Austria. Inst. fuer 
Umweltforschung. 

Within the framework of the objective project ‘Adaptation 
of the Austrian biogas technology to suit conditions in developing 
countries in the tropical zone’ and using the example of the plan- 
ning for a biogas installation on the Cape Verde Islands, a record 
was made of experience gained in achieving optimum technology 
transfer and from which recommendations are made for the imple- 
mentation of further development aid projects in the biogas sector. 
(orig./EF). 
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19407 (IFU-B—65/1983) Adaptation of the Austrian 
biogas technology to suit conditions in developing countries in 
the tropical zone. Intermediate report. Padinger, R. (Fors- 
chungszentrum Graz (Austria). Inst. fuer Umweltfors- 
chung). Nov 1983. 14p. (In German). Forschungszentrum 
Graz, Austria. Inst. fuer Umweltforschung. 

Within the framework of the objective project ‘Adaptation 
of the Austrian biogas technology to suit conditions in developing 
countries in the tropical zone’ and using the example of the plan- 
ning for a biogas installation on the Cape Verde Islands, a record 
was made of experience gained in achieving optimum technology 
transfer and from which recommendations are made for the imple- 
mentation of further development aid projects in the biogas sector. 
The interim report on hand describes the current status of the 
project. After a description of the situation on the Cape Verde Is- 
lands, a commentary is given on the objectives in the planning of 
the biogas installation, taking into consideration the regional condi- 
tions. In addition to a description of the measures taken during 
planning to achieve optimum adaptation of the installation to the 
prevailing circumstances, a detailed record is given of the problems 
encountered within the scope of the planning in the pursuit of this 
objective, together with the difficulties involved in eliminating 
these problems. (orig./EF). 


19408 (STEV-BF—85-14) Gasification of biomass and 
peat. Final report stage 7. Sjoestroem, K. (Statens Energi- 
verk, Stockholm (Sweden)). 18 Sep 1985. 155p. (In Swed- 
ish). (KTH-KTR—85-23). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86751164. 

The reconstruction of the LDU (Laboratory Demonstration 
Unit) reactor has been completed and experiments have been per- 
formed with charcoal, biomass char, biomass and peat. The influ- 
ence of sulfur poisoning on catalytic decomposition has been inves- 
tigated. The sintering of the catalyst as a function of temperature 
and atmosphere has been studied. Pressurized and catalysed LDU 
experiments with synthetic gas have been performed. Theoretical 
modelling of gasification is continuing. Models are available for 
heat transport limited pyrolysis and for hydrodynamics and kinetics 
of char gasification in a fluidized bed. The pressurized flash pyroly- 
sis unit has been installed at the cost of 1,770,000 SEK. Tests have 
been made with peat. A number of computer calculations are pre- 
sented. 


19409 Economical production and utilization of biogas 
and by-products from the NCSU poultry waste digester 
system. Shih, J.C.H. (North Carolina State Univ., Raleigh, 
NC 27695-7608). pp 310-316 of Bioenergy 84. Volume 3. 
Biomass conversion. Egneus, H.; Ellegard, A. London, Eng- 
land; =" Applied Science Publishers (1985). (CONF- 


From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

A systematic approach was undertaken to study the various 
aspects of the biotechnology of anaerobic digestion of poultry 
waste. First the biological potential for methane or biogas produc- 
tion from poultry waste was determined in the laboratory. A maxi- 
mal gas production rate was achieved by selecting operational con- 
ditions and methanogenic bacterial cultures. Based on the laborato- 
ry knowledge, a farm-scale digester for a 4,000 hen-house was de- 
signs constructed, and operated. Appropriate technology, low-cost, 
and simplicity were the characteristics of this poultry waste digest- 
er system. Being highly efficient with a gas rate of 4.0 v/v.day, 
90% of the laboratory result, it was considered as a success of 
translating laboratory findings to a farm operation Biogas and other 
by-products of the system were studies for in situ economical utili- 
zations. 


19410 Prediction of laminar flame properties of propane- 
air mixtures. Westbrook, C.K.; Pitz, W.J. (Lawrence Liver- 
more National Lab., CA). Progress in Astronautics and Aero- 
nautics; 95: 211-235(1985). Contract W-7405-ENG-48. 

From 9. ICODERS; Poitiers, France (3-8 Jul 1983). 

A numerical model including a detailed chemical kinetic re- 
action mechanism is used to study laminar flame propagation in 
propane-air mixtures. The effects of variations in pressure and fuel- 
oxidizer equivalence ratio are examined. Propane-air flames are 
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compared with methane-air, methanol-air, and ethylene-air laminar 
flames. Quenching of propane-air flames in thermal boundary layers 
is examined, and the results are compared with previous studies of 
flame wall quenching for methane-air and methanol-air mixtures, to 
assess the influence of fuel molecule size on unburned hydrocarbon 
emissions from internal combustion engines. Finally, the addition of 
small fractions of propane to natural gas and its influence on lam- 
inar flame burning velocity is studied. 36 references, 4 figures, 1 
table. 


19411 Energy conservation in the treatment of industrial 
waste streams. Kremer, F.V.; Broomfield, B.J. (Energy and 
Environmental Systems Div., Argonne National Lab., Ar- 
gonne, Illinois ae pp 94-98 of Energy ‘83 modelling, 
simulation, policy planning and economics. Anaheim, CA; 
Acta Press (1984). CONF -830558—). 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY '83; San Francisco, 
CA, USA (16 May 1983). 

As the treatment of more complex organic compounds be- 
comes critical for industry in meeting regulations and in reducing 
treatment and disposal costs, efficiency in treatment technologies 
and their energy consumption is essential. The anaerobic digestion 
process has the potential to provide treatment equivalent to or 
better than that obtainable using the conventional aerobic activated 
sludge process. Anaerobic treatment may produce only about 10% 
as much excess biological sludge as aerobic treatment. In the treat- 
ment of industrial waste-water, significant quantities of sludge that 
could potentially be classified as hazardous wastes, may be generat- 
ed by aerobic processes. While the aerobic process consumes a sig- 
nificant amount of energy in the treatment process, the anaerobic 
process yields a potential net energy savings of about 20 million 
Btu per ton of Chemical Oxygen Demand (COD) destroyed. This 
study demonstrates the potential of the anaerobic technology to de- 
grade complex organic industrial waste streams. The savings ac- 
crued by decreasing sludge disposal costs and by complying with 
the regulatory requirements, together with the fuel value of the 
methane derived from anaerobic degradation, can make the treat- 
ment process an energy-producing one rather than an energy-con- 
suming one. 


19412 An _energy-in 


tegrated, environment-compliance 

tropical dairy farm. Sasscer, D.S.; Morgan, T.O. (Center for 

Energy and Environment Research, Mayaguez, Puerto Rico 

00708). pp 119-123 of Energy, power and environmental 
Hamza, M.H. 


systems. 
(CONF-8406175—). 

From International Association of Science and Technology 
for Development international conference on applied simulation 
and modeling; San Francisco, CA, USA (4 Jun 1984). 

In this project a method of increased farm profitability is 
demonstrated by the design, construction, and operation of a system 
which produces energy and integrates energy production with 
energy demands on the Ubarri-Blanes dairy farm. Biogas is pro- 
duced by the anaerobic digestion of manure from 500 dairy cows 
and used to produce electricity for the farm. 


Anaheim, CA; Acta Press (1984). 


19413 Comprehensive chemical kinetic reaction mecha- 
nism for oxidation and pyrolysis of propane and propene. 
Westbrook, C.K.; Pitz, W.J. (Lawrence Livermore National 
Lab., CA). Combustion Science and Technology; 37: 117- 
152(1984). Contract W-7405-ENG-48. 

A detailed chemical kinetic reaction mechanism is developed 
to describe the oxidation and pyrolysis of propane and propene. 
The mechanism consists of 163 elementary reactions among 41 
chemical species. New rate expressions are developed for a number 
of reactions of propane, propene, and intermediate hydrocarbon 
species with radicals including H, O, OH. The mechanism is tested 
by comparison between computed and experimental results in shock 
tubes and the turbulent flow reactor. The resulting comprehensive 
mechanism accurately reproduces experimental data for pressures 
from 1 to 15 atmospheres, temperatures from 1000 to 1700 K, and 
fuel-oxidizer equivalence ratios from 0.066 to pyrolysis conditions. 
The mechanism also predicts correctly laminar flame properties for 
propane and propene, and detonation properties for propane. 128 
references, 6 figures, 2 tables. 
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(ANL/CNSV-TM—167) Biotechnological advances 

in processing municipal wastes for fuels and chemicals: pro- 

ceedings. Antonopoulos, A.A. (ed.). (Argonne National 

Lab., IL (USA)). "Dee 1985. Contract W-31-109-ENG-38. 

485p. (CONF-840824—). NTIS, PC A21/MF A01; 1; GPO 
Dep. File Number DE86007158. 

From 1. symposium on biotechnological advances in proc- 
essing municipal waste for fuels and chemicals; Minneapolis, MN, 
USA (15 Aug 1984). 

Individual papers were processed separately for aye 
data bases. (PSB) 


19415 (CONF-860425—16) Exploring catalytic methanol 
synthesis using soluble metal oxide complexes. Klingler, R.J.; 
Bloom, I.; Rathke, J.W. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. 20p. NTIS, FC 
A02/MF A01; GPO Dep. File Number DE86001815. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

We report here five fundamental reaction processes which 
interrelate oxide, hydroxide, and formate ions in typical organic sol- 
vents using the group IV hexamethyldisilicon and hexabutylditin 
oxides. These processes occur in concert under mixtures of carbon 
monoxide, carbon dioxide, and hydrogen, while together they com- 
plete a cycle for both methanol synthesis and water gas shifting 
using soluble metal oxide complexes. Each of the five fundamental 
processes involve additional ionic as well as organic intermediates, 
which may be detected by a combination of gas chromatographic 
and spectroscopic methods. 20 refs., 4 figs. 


19416 (DOE/PC/71257—T5) Novel experimental studies 
for coal liquefaction. ly progress report, October 1- 
December 31, 1985. Holder, G.; Shah, Y.T.; Tierney, J.W. 
(Pittsburgh Univ. . PA (USA)). 1985. Contract FG22- 
84PC71257. 18p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86007306. 

Research is conducted under the following two tasks: (1) 
thermal behavior of slurry reactors used for indirect coal liquefac- 
tion; and (2) coal liquefaction under supercritical conditions. For 
task one experimental work was concentrated on examining the 
second step of the two step process - the hydrogenolysis of methyl 
formate using a Cu-Cr (United Catalyst G-89) catalyst. Some trial 
runs were made to determine approximate reaction rates. Results 
are presented. At 100°C and 400 psig the reaction rate is low. Rais- 
ing the pressure to 800 psig or the temperature to 120°C gives 
good reaction rates. The conversion of methyl formate to methanol 
should be essentially complete at equilibrium according to calcula- 
tions based on the equilibrium constant for the hydrogenolysis reac- 
tion. There has been some concern that when the hydrogenolysis 
reaction is carried out in the same reactor as the carbonylation re- 
action, the CO present may have a deleterious effect on the hydro- 
genation catalyst. A batch run was made to determine if this effect 
would significantly reduce the catalyst performance. The results 
show that the presence of CO does not affect the conversion of for- 
mate to methanol. The objective of task two is to measure mass 
transfer rates for naphthalene extraction by carbon dioxide to 
enable the investigators to determine how mass transfer coefficients 
vary with pressure, flow rate, and bed height, since these param- 
eters will influence the design of extraction or reaction processes 
which utilize supercritical fluids. This past quarter was spent in re- 
designing the experimental apparatus. 12 refs., 4 figs., 2 tabs. 


19417 (ENEA-RT/BIO—82-25) Production of ethanol by 
immobilized living yeast cells. Di Giorgio, G.; Gamboni, M.; 
Palazzolo, P.; Sprocati, A.R.; Valenti, P. (ENEA, Rome 
(Italy)). Nov * 1982. 26p. NTIS (US Sales Only), PC A03/ 
MF A0O1. File Number DE86900981. 

Ethanol production is receiving attention for liquid fuel pur- 
poses. Conventional production technology by fermentation is re- 
viewed. Continuous processes using immobilized cells provides op- 
portunities for more efficient alcohol production. This paper exam- 
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ines two procedures of yeast cells immobilization and the condi- 
tions for batch and continuous ethanol production by immobilized 
living cells. Immobilized homogeneously or growing Saccharo- 
myces cerevisiae cells were prepared in Ba-alginate bead-shaped 
gels. The living cells in the gel attained respectively the number of 
8 x 10° and 2 x 10° per ml of gel. Continuous production of ethanol 
from a medium containing 10% glucose and nutrients was carried 
out in a packed column reactor. The column produced ethanol 
with high efficiency for two or three weeks using either the immo- 
bilized homogeneous cells or the immobilized growing cells; in 
both systems the glucose conversion to ethanol was more than 90% 
of the theoretical yield. 29 refs., 9 figs., 1 tab. 


19418 (ENEA-RT/BIO—82-26) Production of ethanol 
from municipal solid wastes (MSW) by immobilized growing 
yeast cells. Di Giorgio, G.; Gamboni, M.; Sprocati, A.R.; 
Valenti, P. (ENEA, Rome (Italy)). Nov 1982. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900980. 

Cellulosic materials from Municipal Solid Wastes (MSW) 
were tested for their feasibility to be utilized in a process of ethanol 
production. The development of an “immobilized growing S. cer- 
evisiae cells system” for either batch or continuous ethanol produc- 
tion was investigated. A column reactor, packed with gel beads 
containing immobilized, 2 x 10° cells/ml of gel, continuously pro- 
duced ethanol at the concentration of about 4% from a crude sugar 
medium (glucose 7%, total reducing sugars 10%) obtained by enzy- 
matic hydrolysis of pretreated raw material. Continuous ethanol 
production was maintained for more than two weeks, with a con- 
version of 90% of total reducing sugars contained in the medium. 
10 refs., 2 figs., 1 tab. 


19419 (ENEA-RT/BIO—83-9) Controllo batteriologico 
dell'igiene ambientale (ARIA) all'interno di uno stabulario. 
Agrestini, A.; Nave, R.; Serra, M. (ENEA, Rome (Italy)). 
1983. 17p. (In Italian). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86900986. 

The use of a commercial appliance for drawing of prefixed 
samples of confined air has been evaluated. The sample will then be 
conveyed onto a Petri dish containing nutrient medium to measure 
the microbial load. The appliance, by standardizing the modalities 
of air drawing, provides more precise and accurate information 
than tranditional methods about the degree of environmental micro- 
bial contamination. Moreover, it enables programming, on an objec- 
tive basis, the disinfection operations. The data resulting from our 
preliminary studies show that the environmental microbial load is 
included in an acceptable range, compatibly with the hygienic con- 
ditions of animal departments. 11 refs., 7 tabs. 


19420 (EPRI-AP—4429) Research to support develop- 
ment of the liquid-phase methanol synthesis process. Lee, S. 
(Akron Univ., OH (USA). Dept. of Chemical Engineering). 
Feb 1986. 297p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920190. 

The objective of this project was to provide the data base 
required to assist in the development of the liquid-phase methanol 
(LPMeOH/sup TM/) process. The following fundamental areas of 
research were needed: (1) intrinsic kinetics in the liquid phase, (2) 
diffusional kinetics in the liquid phase, (3) causes for catalyst deacti- 
vation, (4) thermal stability of reactor, (5) thermodynamics of three 
phase system and thermodynamic limitations, and (6) mass transfer 
in reactors. Engineering and fundamental investigation results of (1) 
- (5) are summarized in this report and the results of (6) will be 
published in a separate report. Necessary theory development as 
well as experimental data analyses are presented for better under- 
standing of the process for future reference. User-friendly computer 
programs for thermodynamic calculations are also attached. 25 
refs., 25 figs., 36 tabs. 


19421 (ORNL—6091) Economics of methanol production 
from coal and natural gas. Salmon, R. (Oak Ridge National 
Lab., TN (USA)). Mar 1986. Contract AC05-840R21400. 
79p. NTIS, PC AOS/MF A0O1; 1; GPO Dep. File Number 
DE86007062. 

This report presents a general overview and updating of the 
costs of producing methanol from coal using various published 
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design studies and other sources of information. Costs of conven- 
tional methanol production from natural gas are included as a basis 
for comparison. Sensitivities of costs to economic and financial pa- 
rameters are examined in detail. The general conclusion reached 
was that methanol from coal is approaching competitiveness with 
methanol from natural gas for use as a motor fuel blending stock, 
provided that favorable financing arrangements and guarantees can 
be obtained and that the price of natural gas is above the $4/million 
Btu level. However, current weakness in the methanol, motor fuels, 
and natural gas markets makes near-term commercial coal-based 
projects doubtful. 16 refs., 9 figs., 37 tabs. 


19422 Extraction chemistry of fermentation product car- 
boxylic acids. Kertes, A.S.; King, C.J. (Lawrence Berkeley 
Lab., CA). Biotechnology and Bioengineering; 28: No. 2, 269- 
282(Feb 1986). Contract AC03-76SF00098. 

Within the framework of a program aiming to improve the 
existing extractive recovery technology of fermentation products, 
the state of the art is critically reviewed. The acids under consider- 
ation are propionic, lactic, pyruvic, succinic, fumaric, maleic, malic, 
itaconic, tartaric, citric, and isocitric, all obtained by the aerobic 
fermentation of glucose via the glycolytic pathways and glyoxylate 
bypass. With no exception, it is the undissociated monomeric acid 
that is extracted into carbon-bonded and phosphorus-bonded 
oxygen donor extractants. In the organic phase, the acids are usual- 
ly dimerized. The extractive transfer process obeys the Nernst law, 
and the measured partition coefficients range from about 0.003 for 
aliphatic hydrocarbons to about 2 to 3 for aliphatic alcohols and ke- 
tones to about 10 or more for organophosphates. Equally high dis- 
tribution ratios are measured when long-chain tertiary amines are 
employed as extractants, forming bulky salts preferentially soluble 
in the organic phase. 


19423 Novel acid addition system for the low-pressure re- 
action bomb. Himmel, M.E. (Solar Energy Research Insti- 
tute, Golden, CO). Biotechnology and Bioengineering; 28: No. 
1, 126-128(Jan 1986). 

An inexpensive, inert reagent addition system is described 
which can be used to deliver precise quantities of reagent to closed 
reaction vessels to allow initiation of the chemical reaction at the 
desired temperature and pressure. In the case of concentrated acid 
addition to preheated biomass slurries, a control run without acid 
should be used to determine if significant hydrolysis has occurred 
due to autohydrolysis during the heatup period before acid addi- 
tion. At temperatures below 160°C there is little evidence of cellu- 
lose autohydrolysis; however, hemicellulose from many biomass 
sources is leached from the insoluble matrix at temperatures as low 
as 95°C. This addition system was designed to operate safely with 
reaction bomb conditions which do not exceed 100 psi and reaction 
mixture volumes of less than 5 L. The pressure limitation is im- 
posed primarily by the Rheodyne three-way valve and the small 
flanged tubing. The tubing bore of 1.5 mm was the largest offered 
for HPLC application and may cause unacceptably long addition 
times if large volumes of reagent are to be added to large reaction 
tanks. The time required for addition of 10 mL concentrated sulfu- 
ric acid to the 1-L reaction vessel described here was 10 s. 


19424 Methanol fuel substitution can reduce urban ozone 
pollution. Whitten, G.Z.; Pullman, J.B. (System Application, 
Inc., San Rafael, CA). a of VI international symposi- 
um on alcohol fuels technology. Volume 2. Ottawa, Ontar- 
io; Energy Mines and Resources (1984). (CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

Systems Applications Inc. and Santa Clara University have 
recently completed the first phase of a comprehensive study de- 
signed to demonstrate the impact of methanol on smog chemistry. 
This first phase was composed of three parts. Part 1 consisted of an 
atmospheric modeling study that employed the trajectory model, 
currently used by the South Coast Air Quality Management Dis- 
trict, to prepare the State Implementation Plan for the Los Angeles 
Basin. Part 2 of the study consisted of a series of smog chamber 
experiments designed to verify this reduced smog effect. In all 
cases, and particularily for the low hydrocarbon/nitrogen oxide 
ratio, this methanol substitution reduced smog levels. Part 3 of this 
study consolidated the efforts of Parts 1 and 2 by successfully mod- 
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eling the smog chamber data using the chemistry employed in the 
atnospheric modeling study. 


0903 Inorganic Hydrogen Compound Fuels 


19425 (N—86-10281) Experimental performance of a 1- 
kilowatt arcjet thruster. Nakanishi, S. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1985. 30p. NTIS, PC A03/MF AO1. 

A formerly unused cathode and anode/nozzle assembly from 
a flight model arcjet was tested with nitrogen, hydrogen, and nitro- 
gen-hydrogen mixture simulating ammonia decomposition products 
at arc power levels from about 300 to 950 W. Two different power 
sources and two nozzle configurations were tested at low back- 
ground pressures to exclude facility effects. Increased nozzle expan- 
sion ratio improved cold flow nozzle efficiency from 0.8 to 0.9. Hy- 
drogen thrust efficiency of 0.26 at 872 sec specific impulse matched 
some 1964 performance on a similar device. Simulated ammonia 
thrust efficiency was 0.31 at 422 sec. Spontaneously occurring volt- 
age mode changes at constant arc current could be partially stabi- 
lized with appropriate power source characteristics. In the higher 
voltage mode specific impulse was higher, but thrust efficiency 
changed only slightly from that of the lower voltage mode. Sus- 
tained tests of up to 2 hr duration exhibited no apparent perform- 
ance degradation with time. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 19449, 20097, 20601 


19426 (PNL—5618) Assessment of potential wood supply 
for intermediate scale thermoconversion facilities, Tasks I, II, 
III. (Pyros, Inc., Gaithersburg, MD (USA)). Nov 1985. 
Contract AC06-76RL01830. 302p. NTIS, PC A1l4/MF AOI; 
1; GPO Dep. File Number DE86007402. 

The Department of Energy’s Biomass Thermochemical Con- 
version Program has been concerned with the potential of wood 
biomass to contribute to the Nation's energy supply. One of the fac- 
tors inhibiting the selection of wood biomass for energy by non- 
forest industries, especially by those requiring large quantities (500 
to 2000 green tons per day), is concern with adequate fuel supply in 
terms of both a supply system and an adequate resource base. With 
respect to the latter, this report looks at the gross resource base as 
has been historically reported and also examines factors other than 
traditional product removals that could reduce to some degree the 
amount of resource that is available. The study also examined the 
conversion of a New England utility from coal to wood chips. 


19427 (SLU-IVL-R—165) Total consumption and effi- 
ciency level in an 18 MW hot water boiler with stationary 
grates. Thoernqvist, T. (Sveriges Lantbruks:iniversitet, Upp- 
sala. Institutionen foer Virkeslaera). 1985. 66p. (In Swedish). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86751155. 

The purpose of the project reported here has been to investi- 
gate the fuel consumption and boiler efficiency when firing with 
some commonly occurring forest fuels in a heating plant with a 18 
MW hot water boiler furnished with stationary inclined grate. The 
fired forest fuels were composed of chipped logging residuals, 
chipped sawmill slabs of birch, energy wood chips which had been 
stored in round wood piles for one year and in chip piles for one 
year, plus energy wood chips which had been stored in round 
wood piles for two years. Each fuel assortment was test-fired for 
60-80 hours. The boiler efficiency level was determined in part by 
the direct method and also by two indirect methods. For analysis of 
the indirect boiler efficiency level the energy losses measured in the 
flue gases was between 7.6 and 8.2% according to Asplund’s 
method, and between 9.1 and 9.6% according to the simplified 
method. In unburnt ash, the energy losses were measured at be- 
tween 0.9 and 2.3%, while unburned in flue gas and ambient losses 
were noted at 0.2 and 0.7% respectively. The total energy loss with 
the four test firings varied between 9.4 and 11.5% according to 
Asplund’s method, and between 11.1 and 13.1% according to the 
simplified method. Calculation of boiler efficiency level according 
to the direct method showed energy losses between 11.8 and 
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13.4%. The amount of consumed fuel chips per obtained MWH 
varied between 1.17 and 1.38 m%, stacked measure. Thus the differ- 
ence in consumption amount was approximately 20%. For the most 
part the difference depended on differing basic density and moisture 
content, as well as on the chip’s degree of packing, calorimetric 
heating value and boiler efficiency level. 9 refs and 8 figs. 


19428 (STEV-EO—83-14) Energy cultivation. Wiksten, 
L.; Karlsson, Aa.; Sehlstedt, R. (Statens Energiverk, Stock- 
holm (Sweden)). Sep 1983. 64p. (In Swedish). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86751148. 

This study investigates and suggests practical system solu- 
tions for handling energy wood from logging to chipped product 
and calculates the costs for different moments. The product with 
the greatest flexibility as fuel is chips with a dry matter content of 
40-60% due to: The existing solid fuel plants are usually built for 
relatively atomized fuels like peat, shaving, grated bark and chips. 
Chips are easy to handle, and there is a long experience of chip 
handling in the pulp industry. Chips have a higher energy value per 
unit volume than other less atomized fractions. The know how and 
the equipment for chipping is well developed. A normal cost for 
harvest at 60 tons/ha is 17-23 SEK/m® at a mileage of 300 m. Stor- 
age of forest energy material should be used little due to loss of 
substance by covering with earth, risk that harvested sprouts grow 
into the ground, risk for pollution, large storage surfaces the mois- 
ture of the material. There are two altertives for handling harvested 
energy wood from stock connected to cultivation. Chipping direct- 
ly at stock and further transport in ship carriage, or whole sprout 
transport to shipping terminal, where shipping will be done accord- 
ing to consumption. In choosing method the following must be 
considered: The size of the stock. The quality of the road. Distance 
to the consumer. Access to transport vehicles and equipment. 
Access to mobile equipment. Terminal handling has certain advan- 
tages which compensates the somewhat higher price on the final 
product. Drying and storing can be done under safe circumstances. 
Mixing with other biofuels is easily done. Delivery readiness can be 
kept high. 


19429 (STEV-EO—85-7) Production, storage, distribu- 
tion, and firing of straw pellets. Andersson, K.G.; Eliasson, 
S.E. (Statens Energiverk, Stockholm (Sweden)). May 1985. 
148p. (In Swedish). NTIS (US Sales Only), PC A07/MF 
AO01. File Number DE86751151. 

The aim of the project was to use straw as fuel for small and 
medium sized boilers and to study storage, distribution, and han- 
dling of fuel pellets. Also further development and tests concerning 
combustion have been stated. Sockerbolaget (a sugar company) 
consumes energy each year equivalent to 100,000 m* oil. There has 
been a surplus capacity at the drying and pelletizing plant of the 
sugar company and this capacity has been used to develop pelletiz- 
ing methods for straw which is abundant in the same areas where 
sugar refineries are situated. During 1983 about 65 tons of pellets 
were made of wheat straw and various binders. The pellets were 
fired in two different boilers. Additional 40 tons were produced 
1984 from wheat straw and rape straw. Various amounts of chips, 
bark and coal-water alurry were added to study combustion prop- 
erties. Storage, transport and handling of pellets has been studied. 
The recommended diameter of the pellets was found to be 12 mm. 
Pellets are to be separated into different qualities and to be stored 
on a plane surface. Large bags can also be used. The construction 
of storage facilities should be integrated into the total distribution 
system to facilitate pneumatic handling. The combustion of straw 
pellets has an efficiency of over 80%. The worst problem with 
straw is the tendency of its ashes to sinter, which calls for further 
development. 


19430 Municipal solid waste energy conversion feasibility 
study on Guam and American Samoa. Actouka, M.K.; Kvan- 
dal, S.C. (Pacific Basin Devel. Council, 567 South King 
Street, Honolulu, HI 96813). pp 348-354 of Bioenergy 84. 
Volume 4. Bioenergy utilization. Egneus, H.; Ellegard, A. 
London, England; Elsevier Applied Science Publishers 
(1985). (CONF-840605—). 

From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

The study concludes, based on field data verification, inter- 
views and computer sensitivity analysis, that the feasibility of mu- 
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nicipal solid waste (MSW) energy conversion is marginally eco- 
nomical but technically possible on the islands of Guam and Tu- 
tuila, American Samoa. The design capacities of 250 ton per day 
waste-fired electricity plant with a gross output of 4,464 KW at a 
capital cost of $32.3 million and 100 ton per day waste-fired elec- 
tricity plant with a gross output of 1.786 KW at a capital cost of 
$17.2 million were developed for Guam and Tutuila respectively. 
MSW energy recovery systems are not feasible now for other U.S. 
Pacific Islands. 


19431 Computer modeling of the unit processes for the 
production of refuse-derived fuel systems. Ohlsson, O.O.; 
Kouts, C.A.; Savage, G.M. (Argonne Nat. Lab., Argonne, 
Illinois, 60439). pp 326-332 of Bioenergy 84. Volume 4. 
Bioenergy utilization. Egneus, H.; Ellegard, A. London, 
England; Elsevier Applied Science Publishers (1985). 
(CONF-840605—). 

From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

Serious concerns over the disposal of municipal solid waste 
(MSW) in the United States has stimulated the development of 
methods for recovering energy from MSW and specifically, meth- 
ods for processing MSW into a refuse-derived fuel (RDF) product. 
Unfortunately, a number of RDF processing facilities constructed 
in the last fifteen years have experienced technical and/or oper- 
ational difficulties and, as a result, have suffered economic conse- 
quences. In order to find ways to overcome these difficulties and to 
accelerate the further development of this important energy tech- 
nology, Argonne National Laboratory (ANL) under the sponsor- 
ship of the U.S. Department of Energy contracted with Cal Recov- 
ery Systems, Inc. to conduct the research required to obtain the 
basic understanding and theory of RDF unit processes and to de- 
velop state-of-the-art models for simulating the mass balance, 
energy requirements, and economics of the unit processes. A 
follow-on phase of this study, initiated in the spring of 1984, will 
use the unit mathematical models and algorithms developed by Cal 
Recovery Systems as input to an existing ANL system level com- 
puter code known as SALT. This paper discusses the mathenatical 
models that have been developed for simulating the mass, energy, 
and economic balances of RDF unit processes. Algorithms based 
upon existing and derived governing relations, all commonly for- 
matted, to allow the interchangeability of these unit processes for 
maximum modeling versatility are described. A description of the 
SALT system level code and its capabilities is also presented. 


19432 Biomass systems for electric power production. Li- 
pinsky, E.S.; Anson, D. (Battelle, Columbus Lab., 505 King 
Ave., Columbus, OH 43201). pp 391-405 of Bioenergy 84. 
Volume 1. Bioenergy state-of-the-art. Egneus, H.; Ellegard, 
A. London, England; Elsevier Applied Science Publishers 
(1985). (CONF-840605—). 

From Bioenergy '84; Gothenburg, Sweden (18 Jun 1984). 

The U.S. electric utility industry is developing strategies and 
programs to create additional fuel supply and generation options. 
Biomass is a significant alternative fuel supply option in selected 
geographical areas. Biomass energy systems were delineated in 
terms of the biomass to be converted to electricity, the fuel conver- 
sion technology, and the specific electric power generation applica- 
tions. Logistics and scale of operations prove to be important con- 
siderations. Generally, direct wood combustion or simple gasifica- 
tion technologies appear to have economic advantages over more 
complex fuel conversion technologies. Alternative biomass energy 
systems for electric power generation are compared to illustrate the 
evaluation methods employed in our recent studies. Implications of 
these evaluations for the future of biomass energy systems in vari- 
ous geographical circumstances are discussed. 


13 HYDRO ENERGY 


19433 (EPRI-EM—4367) Comparison of acoustic and 
other flow measurement systems: Kootenay Canel tests. Final 
report. (British Columbia Hydro and Power Authority, 
Vancouver (Canada)). Feb 1986. 597p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920164. 

The acoustic flow measurement method compared well to 
four other flow measurement techniques during extensive tests con- 
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ducted at the Kootenay Canal hydro plant. This report documents 
the technical and economic viability of this new flow measurement 
method. 


1303 Plant Design And Operation 


19434 (NP—6751212) Report on the state of the art of 
run-of-river energy. Small-sized water power plants. Special 
energy programme of the Federal Ministry for Economic Co- 
operation. (Deutsche Gesellschaft fuer Technische Zusam- 
menarbeit (GTZ) G.m.b.H., Eschborn (Germany, F.R.). 
German Appropriate Technology Exchange (GATE)). Jan 
1980. 99p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86751212. 

The report on hand concerning the state of the art of ‘water 
power’ is intended to provide on introduction to the issues and 
problems of run-of-river energy utilization bearing on a range of 
some 200 KW. It gives a general survey on the hydrogeographical 
and technical preconditions required, on plant types of major im- 
portance, planning preconditions, framework of cost and potential 
production effected by developing countries themselves. The report 
aims at encouraging increased exploitation of run-of-river energy in 
developing countries and at providing decision-taking means for 
building small-sized water power plants. With these objectives in 
mind, issues and problems of selection, site, cost and manufacturing 
were demonstrated in relatively greater detail whereas technical de- 
scription was directed towards information required for any deci- 
sion to be taken before establishing such a plant in the first place. 
(orig.). 


1304 Regulations And Licensing 


19435 (DOE/ID—10133-1) Small scale hydropower pro- 
gram legal and institutional aspects. Project Monitor Report. 
Brown, P.; Walker, M.A.; Olson, R.A.; Wilson, W.H. (ELI 
ee Concord, NH (USA)). Jan 1985. Contract AC07- 
761 570. 56p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86007838. 

This is the second in a series of reports addressing the regu- 
latory and institutional factors affecting the small scale hydropower 
industry. The period of time covered by this report is from October 
1, 1985 through December 31, 1985. The information contained in 
this report is intended to supplement information contained in the 
first Project Monitor Report prepared by ELI Corporation, cover- 
ing the period of from July 1, 1985 through September 30, 1985, 
and previous Project Monitor Reports prepared by the Energy 
Law Institute pursuant to United States Department of Energy 
Contract No. DE-AC02-78RA04934. 


1305 Economics And Management 
REFER ALSO TO CITATION(S) 20099 
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REFER ALSO TO CITATION(S) 21079 


19436 (CONF-851261—1) Matrix technical session docu- 
ment: Phase III of the Cluster Impact Assessment Procedure 
for the Snohomish River Basin. (USDOE Federal Energy 
Regulatory Commission, Washington, DC. Office of Hydro- 
wer Licensing). 18 Nov 1985. Contract W-31-109-ENG- 
8. 37p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86005574. 

From Federal Energy Regulatory Commission matrix tech- 
nical session; Olympia, WA, USA (3 Dec 1985). 

An important part of Phase III, the Multiple Project Assess- 
ment Phase, is the Matrix Technical Session. This Session will be 
held in the House Rules Room (first floor) of the Legislative Build- 
ing, Olympia, Washington, at 9:30 a.m. on December 3-5, 1985. Ob- 
jectives of the Matrix Technical Session are to review the Resource 
Sort Workshop Summary Report (target resources, components, 





2601 / ERA-11/9 


impact criteria, resource maps, etc.); discuss preliminary impact 
matrices (relative and absolute) for each target resource (assump- 
tions, method of analysis, areas of concern, results); discuss thresh- 
olds (flags) and significance of impact levels; discuss project inter- 
actions; and preview the next step (the matrix analysis for cumula- 
tive impacts) more specifically than in the previous Workshop. 


19437 (CONF-8509230—1) Resource sort workshop: 
summary report. Phase II of the Cluster Impact Assessment 
Procedure for the Snohomish River Basin. (USDOE Federal 
Energy Regulatory Commission, Washington, DC. Office of 
Hydro; os Licensing). 6 Nov 1985. Contract W-31-109- 
ENG-38. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86005569. 

From Resource sort workshop; Olympia, WA, USA (16 Sep 
1985). 

The Resource Sort Workshop, part of Phase II of the Sno- 
homish River Basin Cluster Impact Assessment Procedure (CIAP), 
was held in Olympia, Washington, September 16-18, 1985. About 
30 persons representing State and Federal agencies and Tribes, de- 
velopers, utilities, and conservation groups were in attendance. Ob- 
jectives of the Workshop were to discuss target resource distribu- 
tions maps, to discuss preliminary resource components and impact 
levels for use in the Phase III matrix analyses, to preview the 
matrix analysis method to be used in Phase III of the CIAP, and to 
discuss the possible elimination from the remainder of the CIAP of 
any proposed projects that appear to have no potential to contrib- 
ute to cumulative impacts to target resources. This document re- 
views the Workshop discussions, lists additional information gath- 
ered, and proposes changes to be incorporated as a result. 


19438 (CONF-8510215—1) Resource sort workshop doc- 
ument: Phase II of the Cluster Impact Assessment Procedure 
for the Salmon River Basin, Idaho. (USDOE Federal Energy 
Regulatory Commission, Washington, DC. Office of Hydro- 
rn Licensing). 11 Oct 1985. Contract W-31-109-ENG- 
8. 110p. NTIS, PC A06/MF AOI; 1; GPO Dep. File 
Number DE86003042. 
From Federal Energy Regulatory Commission (FERC) 
workshop; Boise, ID, USA (21 Oct 1985). 
An important part of the Resource Sort Phase of the Salmon 
River CIAP is the technical workshop to be conducted on October 
21-23, 1985, in the Bureau of Land Management State Office, 3380 
Americana Terrace, Boise, Idaho. The workshop seeks technical 
input into the CIAP analytical process from appropriate resource 
managers, developers, tribal representatives, and other technically 
qualified and interested individuals and groups. The workshop will 
provide an open and interactive forum within which pertinent re- 
source issues may be raised and discussed among the participants in 
order that all appropriate interests are afforded the opportunity to 
take part in and provide guidance to the FERC licensing process. 
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19439 (BNL—37216) Potential health and safety hazards 
associated with the manufacture of silicon and 
copper indium diselenide photovoltaic cells. Fthenakis, V.M.; 
Moskowitz, P.D.; Hamilton, L.D. (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1985. Contract AC02- 
76CHO00016. 6p. (CONF-850604—19). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE86006876. 

From INTERSOL '85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

Health and safety hazards in production of a-Si and CulnSe. 
photovoltaic cells are identified and characterized for their poten- 
tial to cause health effects. The most significant potential hazards 
are associated with toxic and explosive gases, high voltages, and rf 
radiation. These hazards are not unique to the photovoltaic indus- 
try; various control options can be used to reduce or eliminate 
them. 5 refs., 1 tab. 
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REFER ALSO TO CITATION(S) 18985, 19396, 19406, 19408, 19409, 19411, 
19412, 19427, 19430, 19431, 19432, 20097, 20098, 20438, 20930, 20931, 21081 


19440 (BIOTROP/CI/H—83/513) Accession list of 
BIOTROP published/unpublished reports and papers, April- 
June 1982; July-September 1982; October-December 1982. 
Sindoro, A.; Widharto (comps.). (Seameo Regional Center 
for Tropical Biology (BIOTROP), Bogor (Indonesia)). 1983. 
78p. NTIS (US Sales Only), PC A05. File Number 
DE86900144. 

A progress report of activities of the Biotrop program at the 
SEAMEO Regional Center for Tropical Biology is provided. Ab- 
stracts describing research programs, trainee programs, lecture 
notes and theses during the period of April-December 1982 are in- 
cluded. 


19441 (CONF-8509247—1) Applications of laser anneal- 
ing and laser-induced diffusion to photovoltaic conversion. 
Wood, R.F.; Westbrook, R.D.; Jellison, G.E. Jr. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840OR21400. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003809. 

From Progress review meeting of SERI’s advanced high ef- 
ficiency concepts program; Lakewood, CO, USA (12 Sep 1985). 

Recent results of studies of pulsed laser processing of high- 
efficiency silicon solar cells are reported. These studies have fo- 
cussed on intrinsic and extrinsic surface passivation of cells fabricat- 
ed by glow-discharge implantation and either furnace annealing or 
laser annealing. 


19442 (DOE/BP/35756—T1) Further investigation into 
constraints and economics of residue collection. Brown, L.F.; 
on L.S.; Lauch, P.E.; Buscaglia, PJ. (Bro wn (Larry) 
and Associates, Grants Pass, OR (USA)). Aug "1982. Con- 
tract AC79-82BP35756. 95p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86006686. 

This report is comprised of a series of separate studies. Each 
study can be read separately, but each contributes to the others and 
to the central theme of logging residue recovery. Section 1 presents 
information on how timber is sold by northwest public agencies 
with particular attention to procedures affecting residue materials. 
Section 5 describes taxes on hauling logs and chips in the four 
northwestern states. The purpose of Sections 2, 3, 4, and 6 is to fur- 
ther examine the considerable information collected during the 
Green Mountain timber sale. These analyses are the first steps in 
the further study of second-entry yarding for the recovery of log- 
ging residue. 48 refs., 7 figs., 22 tabs. 


19443 ee Ink jet 

silver metallization for photovoltaics. Quarterly technical 
report, 10/1/85-12/31/85. Vest, R.W. (Jet Propulsion Lab., 

Pasadena, CA (USA)). 21 Jan 1986. Gime NAS-7-100- 

957031. 34p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 

Number DE86006801. 

A new base for the x-y table/print head assembly was con- 
structed in conjunction with improvements made to the ink pres- 
sure control system. Computer equipment was acquired and set up. 
A printing and firing study was completed. A study was done to 
evaluate the stability of a silver/bismuth ink. Theoretical studies of 
ink jet printing were initiated to develop a model to relate the 
amount of ink deposited per unit time to the physical properties of 
the ink and the machine parameters. (LEW) 


19444 (ENEA-RT/BIO—83-15) Protein content of food 
legumes. Barbera, F.; Spadoni, M.A.; Carnovale, E. (ENEA, 
Casaccia (Italy). Dipartimento Fonti Alternative Rinnova- 
bili e Risparmio a? 1984. 60p. (In Italian). NTIS 
(US Sales Only), A04/MF AOl. File Number 
DE86900985. 

Food legumes represent an important source of vegetable 
proteins, vitamins and salts. They complement the unsatisfactory 
composition of most cereals in terms of limiting amino acids. They 
are also a potential source of simulated milk and meat products. 
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The importance of food legumes, however, lies not only in their 
food value, but also in the proteinaceous component for live stock 
feed and inland fish production. This group of crops is of value to 
agriculture in maintaining soil fertility through nitrogen fixation. In 
this work we take in consideration the peculiar difficulties in im- 
proving productivity of food legumes, the nutritional problems and 
the specific processes of industrial preparation of flours and protein 
concentrates or isolates. 60 refs., 4 figs., 7 tabs. 


19445 (EUR—9946-EN) Study and designing of a forest- 
ry waste pilot harvester. Final report. Bonicelli, B. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate-General for Information, Market and Innovation). 1985. 

. Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

Briefly, mechanization of the forest is very scarse in France 
where forests are mainly privately owned with small plots and a 
very uneven ground in places. In such a context, collecting forest 
waste (clearing wood, crowns and branches) requires a suitable ma- 
chine allowing the complete mechanization of gathering and chip- 
ping by a single man. The study of some mechanical under-sets 
allows the structuration of a machine and analysis of its mode of 
operation. Roughly, a distinction is made between the “tool” part 
and the frame” part. As far as tools are concerned, various proc- 
esses are being used for the trunks and the crowns cutting up. Not 
easy to use, these processes are labour demanding and prevents 
from a quick collection of wastes. Conditioning is based on cutters 
with fixed knives (equipped with drums or discs) or with a conic 
screw on a separate operation. (orig./EF). 


19446 (EUR—9947-EN) Culture of a hydrocarbon pro- 
ducing alga, Botryococcus braunii, at pilot level. Final report. 
Destordeur, M.; Rossi, M.E. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation; Institut National des Indus- 
tries Extractives, Liege (Belgium)). 1985. 13p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

Energy. 

The isms consisted in cultivating the alga B. braunii in 
an open air pilot installation in order to see if it is possible to make 
it produce important quantities of hydrocarbons. A culture installa- 
tion was developed for the culture of this alga at pilot level (500 1 
tanks). The mass culture experiments mainly demonstrated that: 1. 
the alga is capable of growing in open air-from April to October 
(temperature between +-8°C and 32°C); 2. the B braunii culture is 
rapidly contaminated (2 to 3 weeks after seeding) by other species 
such as Scenedesmus and Chlorella. No correlation was established 
between the moment the contamination appeared, and temperature 
or rainfall; the culture’s hydrocarbon outputs don't exceed 10% as 
compared to the dry weight of the algae. The essence of the re- 
search consisted in the description of the evolution of the culture 
(number of cells, rainfall, temperature, culture medium analysis, 
etc...), a8 well as in finding means to avoid the proliferation of algae 
contaminating the culture and to increase the hydrocarbon produc- 
tion of B. braunii. These means as well as experiments aiming at the 
valorization of algae of which the hydrocarbon have been extracted 
and their qualitative analysis are described in the present report. 
(orig.). 


19447 (EUR—9948-EN) Development of R.F. sputtered 
thin-film a-Si towards a p-i-n solar cell. Benson, F.A.; Alli- 
son, J.; Turner, D.P. (Commission of the European Commu- 
nities, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1985. 56p. Commission of the Eu- 

Communities, Luxembourg. Office of Official Publi- 
cations of the European Communities. 


Energy. 

RF. diode sputtering has been investigated as an alternative 
method to the glow decomposition of silane for the production of 
amorphous silicon films in photovoltaic applications. Preparation 
conditions for conventionally R.F. sputtered silicon were already 
becoming established at the commencement of the contract period. 
In this bias sputtering technique the R.F. power is split between 
target and substrate electrodes thus modifying the argon bombarde- 
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ment of growing films. The instalation of a new magnetron silicon 
source yielded specious initial results. These were followed up with 
a detailed investigation of the properties of intrinsic magnetron 
sputtered layers under varying preparation conditions of tempera- 
ture, hydrogen pressure, argon pressure and R.F. power. This opti- 
misation procedure, together with other technological improve- 
ments, principally the introduction of electronic gas flow control, 
culminated in the reproducible production of device quality materi- 
al. Several properties of our best films are comparable with glow 
discharge (g.d.) silicon. The hydrogen content is further reduced to 
3% with an increased photoconductivity. Field effect transistors 
on/off ratios greater than 10‘, with turn on voltages of 6 volts, 
were fabricated on magnetron sputtered silicon (m.s.p.) underlining 
the device potential of such films. More recently we have sought to 
develop efficient gas phase doping, incorporating phosphine and di- 
borane as n and p type additives to the sputtering gases. (orig./ 
HW). 


19448 (EUR—9953-FR) Studies concerning new materials 
for encapsulation of photovoltaic cells. Final report. Fabre, E. 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1985. 72p. (In French). Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

The studies concern new encapsulation materials for module 
manufacturing either with cast resin or with laminated resin. A first 
category of new material was investigated in the first phase of the 
contract, which need only small modifications and process adapta- 
tion polyurethane resin and ethylene vinyl acetate resin. Modules 
were manufacted with the two resins and reliability experiments 
done, showing that the obtained formulations can be used now for 
module encapsulation. Particularly for the EVA a formulation with 
a primer incorporated into the resin itself is now available and films 
were obtained in the laboratory with this formulation. Different 
melt index grade of EVA can be used for encapsulation, but the 
choice was done in relation with the industrial problems to make 
the film (component mixing and extrusion). During the first phase 
we also started the investigation of other new materials like PVC, 
EPDM, EMA and EBA and the first formulation were tested. 
During the second phase, works were continued on the EVA to 
finish the qualification of this new resin and to do the last adapta- 
tions. Optimized formulations were made mainly with EMA and 
EBA, main advantages of these new materials are ease to make the 
film and high thermal stability. (orig.). 


19449 (EUR—9959-EN) Production of energy from short 
rotation forestry. Neenan, M.; Lyons, G. (Commission of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and Innovation). 1985. 168p. 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

Thirty two species or clones of trees have been tested on a 
series of soil types over a period of six years. At least one species/ 
clone has been found which gives an economic yield at each loca- 
tion. Broadleaved short rotation species will not survive at moder- 
ately high elevations, in exposed coastal situations or peats where 
the very acid Sphagnum layer remains. In these circumstances coni- 
fers at a density of 5,00-10,000 plants per hectare over a 7-10 year 
period will give a more satisfactory result. On second class agricul- 
tural land, Populus species will yield 14-18 t hatannum! as coppice. 
On mined out peatland, Salix aquatica gigantea is the most promis- 
ing clone tested to date, but some clones may have possibilities. 
Fuel analyses on components of the main candidate species yielded 
information on s.r.f. moisture content, calorific value, specific gravi- 
ty ash and volatile contents, as well as the bulk density and particle 
size distribution for wood chips harvested from these species. Prop- 
erties differed considerably from “accepted” values for more 
mature wood, and variations between and within species were sig- 
nificant. These results on biomass qualities should assist future 
design and development of fuel handling, storage and conversion 
systems. Field storage experiments showed that natural drying 
occurs in small (less than 2m high) piles or windrows of wood 
chips, stored during Spring and Summer. Drying is related to ambi- 
ent air temperature and relative humidity, and climatic measures 
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such as potential evaporation and potential evapotranspiration are 
good indicators of natural drying capability. Economically, 4 and 5- 
year cutting cycles and medium planting densities (10,000-13,333 
plants per hectare) are optimal over a range of management cost 
levels and fuel prices. The factors most critical to the economic fea- 
sibility of s.r.f. plantations are expected fuel price, management 
input costs, and biomass yield. (orig./EF). 


19450 (EUR—9972-EN) Pre-drying of biomass using a 
vibrating fluid-bed drying system as a preliminary stage of 
biomass pyrolysis. Final report. Weyell, M.; Christ, B. (Com- 
mission of the European Communities, Luxembourg. Direc- 
torate-General for Information, Market and Innovation). 
1985. 58p. Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 


Energy. 

Getving of biomass from ca. 230% to 25% abs. dryness is 
required as a preliminary stage to biomass pyrolysis. The pilot plant 
built for biomass drying is based on the vibration-assisted fluidised- 
bed principle, employing a fluid bed design with two superimposed 
fluidisation chambers passed by a cross flow of drying air as a new 
approach to improving the economic operation of the drying proc- 
ess. Electric heaters were used to heat the drying air in the pilot 
plant built. In industrial-scale systems for prepyrolysis biomass 
drying these heaters are replaced by direct heating using the waste 
heat available from the pyrolysis process. Possible shortfalls of ther- 
mal energy can be compensated by biogas combustion. Drying and 
conveying tests with wet biomass (bark) were run after commis- 
sioning the plant. Tests with a conventional vibrating fluid bed 
drying system and the newly designed vibrating fluid bed double 
deck drying system were carried out at the same drying air temper- 
ature to compare their drying capacity and the feasibility of the 
double deck design for industrial-scale systems was examined in 
conveying tests. The test results showed that the double deck 
design of the vibrating fluid bed dryer attained the anticipated in- 
crease in capacity: when the amount of heat derived as waste heat 
from the biomass pyrolysis process is known, the amount of the 
supplement heat required and provided by biogas combustion can 
be defined. The industrial application of the vibrating fluid bed 
double deck drying system for pre-drying of biomass does not in- 
volve any problem. (orig.). 


19451 (LBL—20740) Measurement of proton/Ma:2 ratios 
in suspensions of purple and white membrane from halobac- 
terium halobium. Robinson, A.E.; Hrabeta, E.; Packer, L 
(Lawrence Berkeley Lab., CA (USA)). Jun 1985. Contract 
AC03-76SF00098. ilp. (CONF-8504211—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86007420. 

From International workshop on ion interactions in energy 
transport systems; Athens, Greece (8 Apr 1985). 

We have studied isolated purple membrane from Halobacter- 
ium halobium straing Sp and white membrane from the over-pro- 
ducing mutant strain JW-5, making careful measurements of the 
proton to Mai2 stoichiometry of our preparations, and also examin- 
ing them by Quasi Elastic Light Scattering (QELS) and by nega- 
tive staining electron microscopy (EM), to assess extent of aggrega- 
tion and hydrodynamic radius. In the past decade there have been 
varying reports of the stoichiometry of proton release from purple 
membrane in suspension and protons pumped after its incorporation 
into phospholipid vesicles. In an attempt to resolve these misunder- 
standings, we have investigated the H*/Mai2 ratio, measured in sus- 
pensions of purple membranes by the laser flash induced response 
of pH indicator dyes. We have found this ratio to reflect the aggre- 
gation state of the membrane, assessed on the same preparations by 
QELS (and EM, see accompanying chapter: Lefort-Tran et al.). We 
have also found our measurements of proton release stoichiometry 
on retinal reconstituted white membrane suspensions to give much 
higher H*/M4:2 ratios than the same measurements on purple mem- 
brane suspensions. 19 refs., 2 figs., 1 tab. 


19452 (LBL—20745) Probing the donor side of photosys- 
tem II in spinach chloroplasts and algae using electron para- 
magnetic resonance. Boska, M.D. (Lawrence Berkeley Lab., 
CA (USA)). Nov 1985. Contract AC03-76SF00098. 128p. 
NTIS, PC A07/MF A0Ol1; 1; GPO Dep. File Number 
DE86006334. 
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this work concerns electron transfer reactions in photosys- 
tem II (PS II). Investigations carried out in this work examine the 
redox reaction rates in PS II using EPR. In Tris-washed PS II 
preparations from spinach, it is observed that the oxidation kinetics 
of S II/sub f/, the EPR signal formed by Z* after deactivation of 
oxygen evolution, mirror the reduction kinetics of P680* seen by 
EPR in samples poised at a variety of pH’s. These data agree with 
previous data on the optically measured reduction kinetics of 
P680*. The oxidation kinetics of S II/sub vf/, the EPR transient 
seen from Z* in samples active in O2 evolving samples, were instru- 
ment limited (t/sub 1/2/ less than 4 ys) and thus could not be di- 
rectly measured. These results taken together support a model 
where Z donates electrons directly to P680*. The examination of 
the oxidation and reduction kinetics of S II in monovalent and di- 
valent salt-washed PS II preparations from spinach correlated most 
of the change of Z oxidation and re-reduction kinetics seen upon 
Tris-treatment with the loss of a 33 kDa polypeptide associated 
with the donor side of PS II. These data coupled with observations 
of stead-state light-induced amplitude changes in S II give evidence 
for the existance of an electron carrier between the water-splitting 
enzyme and Z. Observation of S II amplitude and kinetics in highly 
resolved PS II protein complexes from Synechoccus sp., consisting 
of either a 5 polypeptide PS II core complex (E-1) or a 4 polypep- 
tide PS II core complex (CP2b), localize Z and P680 within the 4 
polypeptide complex. 187 refs., 17 figs., 7 tabs. 


19453 (LBL—20817) Environmental effects on photoin- 
duced electron transfer reactions. Casti, T.E. (Lawrence 
Berkeley Lab., CA (USA)). Dec 1985. Contract AC03- 
76SF00098. 248p. NTIS, PC All/MF A0Ol1; 1; GPO Dep. 
File Number DE86006445. 

Photoinduced electron transfer reactions between an elec- 
tronically excited photosensitizer molecule and a reversible electron 
acceptor capable of hydrogen production were studied to deter- 
mine the possible utility of these reactions in solar energy conver- 
sion systems. The influence of charged macromolecules on the for- 
ward and back electron-transfer reaction between oppositely 
charged initial photoproducts, the photosensitizer zinc tetra(4-N- 
methyl pyridinium) porphyrin (ZnP**) and the neutral electron ac- 
ceptor, propyl viologen sulfonate (PVS°), has been investigated 
using continuous photolysis and flash photolysis techniques. Flash 
photolysis experiments have been performed to study the effect of 
anionic polyelectrolyte poly(styrene sulfonate) (PSS) on the photor- 
eaction between ZnP** and PVS°. These experiments show that all 
bimolecular rate constants involving PSS-bound ZnP** are de- 
creased by a factor for 40-100. A kinetic model has been developed 
that describes the transient absorbance behavior of ZnP**/PVSY/ 
colloidal silica photolysis systems in which scavenging of PVS~ by 
residual O2 occurs. Flash photolysis experiments confirmed that 
alumina-modified silica particles are significantly more effective 
than unmodified silica sols in neutral pH media at decreasing the 
rate of back-reaction between ZnP** and PVS~. 25 refs., 32 figs., 5 
tabs. 


19454 (N—86-12509) Performance and temperature de- 
pendencies of proton irradiated n/p GaAs and n/p silicon 
cells. Weinberg, I.; Swartz, C.K.; Hart, R.E.,JR. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1985. 10p. NTIS, PC A02/ 
MF AOl1. 

The n/p homojunction GaAs cell is found to be more radi- 
ation resistant than p/n heteroface GaAs under 10 MeV proton ir- 
radiation. Both GaAs cell types outperform conventional silicon n/ 
p cells under the same conditions. An increase temperature depend- 
ency of maximum power for the GaAs n/p cells is attributed large- 
ly to differences in Voc between the two GaAs cell types. These 
results and diffusion length considerations are consistent with the 
conclusion that p-type GaAs is more radiation resistant than n-type 
and therefore that the n/p configuration is possibly favored for use 
in the space radiation environment. However, it is concluded that 
additional work is required in order to choose between the two 
GaAs cell configurations. 
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19455 (N—86-13645) Potential for use of indium phos- 
phide solar cells in the space radiation environment. Wein- 
berg, I.; Swartz, C.K.; Hart, R.E.,JR. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1985. 9p. NTIS, PC A02/MF AO1. 

Indium phosphide solar cells were observed to have signifi- 
cantly higher radiation resistance than either GaAs or Si after expo- 
sure to 10 MeV proton irradiation. From the proton data and previ- 
ous 1 MeV electron data together with projected efficiencies for 
InP, it was found that these latter cells produced more output 
power than either GaAs or Si after specified fluences of 10 MeV 
protons and 1 MeV electrons. Estimates of expected performance in 
a proton dominated space orbit yielded much less degradation for 
InP when compared to the remaining two cell types. It was con- 
cluded that, with additional development to increase efficiency, InP 
solar cells would perform significantly better than either GaAs or 
Si in the space radiation environment. 


19456 (ORNL/TM—9721) Crown geometry of planta- 
tion-grown American sycamore and its simulation. Schutt, 
J.R.; Shugart, H.H.; Ranney, J.W. (Oak Ridge National 
Lab., TN (USA)). Feb 1986. Contract AC05-840R21400. 
281p. NTIS, PC A13/MF A011; 1; GPO Dep. File Number 
DE86007041. 

Branching variables were measured on plantation-grown 
American sycamore (Platanus occidentalis L.) as part of a study to 
describe and model branch-level crown geometry. Results show 
that sycamore produces primary proleptic branches that develop 
either the current year (Type I) or the subsequent year (Type II). 
The number of type I branches formed was associated with exten- 
sion growth. Variables related to crown geometry and crown 
growth history were used to analyze relative branch growth 
(branch AGI/leader AGI). Node density was examined. Node posi- 
tion analysis revealed three phases of growth: increasing, almost 
constant, and declining internode distance. For leaves or primary 
branches, the mean angle of divergence was 145.7°. The direction 
of the spiral reversed on 27.5% of the tree AGIs; a phenomenon 
independent of tree and time. Second- and higher-order branches 
formed at mean angles of 90 and 270° On these AGIs, the circular 
variance increased acropetally to 13 nodes, or 90 cm, at which 
point the phyllotaxis appeared spiral. The number of daughter 
branches formed, their angle of divergence from the mother sec- 
tion, and their subsequent inclinations were predicted from varia- 
bles related to branch geometry, crown position, and tree genetics. 
Results of the branching analysis were used to develop a FOR- 
TRAN computer model which simulates the three-dimensional de- 
velopment of sycamore crowns. The model was validated by com- 
paring output for leader growth and branching characteristics with 
field observations. 


(PB—86-116035/XAB) Biomass in conifer planta- 
tions of northeastern Minnesota. Forest Service research 
paper. Ohmann, L.F. (Forest Service, St. Paul, MN (USA). 
North Central Forest oe Station). Oct 1985. 29p. 
(FSRP-NC—247). NTIS, A03/MF AO1. 

The report provides biomass estimates for vegetative strata 
and herb-low shrub species for 53 conifer plantations in NE Minne- 
sota. The estimates are analyzed by plantation age and silvicultural 
practices used to establish and release the plantations. 


19458 (SAND—85-7014) High intensity solar cells. 
Schwartz, R.J.; Gray, J.L.; Lundstrom, M.S. (Purdue Univ., 
Lafayette, IN (USA). School of Electrical Engineering). Jan 
1986. Contract AC04-76DP00789. 88p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE86006550. 

Two computer codes, SCAPID and SCAP2D, are being 
used to analyze silicon concentrator solar cells. The models used in 
these codes are constantly being evaluated for accuracy and are up- 
dated as necessary. For example, the effects of carrier-carrier scat- 
tering on mobility have been included and documented in this 
report. In addition, modifications to SCAP2D have been made to 
allow the modeling of minority carrier reflecting contacts. A se- 
mianalytical model was developed and used to estimate the theoret- 
ical limit of efficiency of silicon concentrator cells. It is predicted 
that efficiencies near 30% may be possible at high concentration. 
Reprints of published papers are included in the appendices. 
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19459 (SERI/SP—231-2863) Microalgae Culture Collec- 
tion, 1985-1986. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1986. Contract AC02-83CH10093. 99p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE86006992. 

The SERI Microalgae Culture Collection was established in 
support of the US Department of Energy's Biofuels Program to 
provide a repository for strains identified or developed for mass 
culture biomass production and to make these strains readily avail- 
able to the research community. The strains in the collection have 
been selected for their potential in biomass fuel applications, and 
many produce significant quantities of cellular storage lipids. The 
Culture Collection Catalog lists 20 strains of ten species. Many 
have been tested in outdoor mass culture systems, and several have 
demonstrated excellent performance as biomass producers, with 
yields of up to 40 grams of organic matter per square meter per 
day. The majority of strains added to the collection this year have 
been isolated from inland saline waters, although marine species are 
included as well. We believe that the strains in this collection can 
provide a source of extremely useful organisms, both for laboratory 
experimentation and for mass culture research. 98 refs., 31 figs., 52 
tabs. 


19460 (SERI/STR—211-2824) Gallium arsenide and mul- 
tibandgap solar cell research. Semiannual subcontract report, 
April-October 1984. Vernon, S.M.; Wolfson, R.G. (Spire 
Corp., Bedford, MA (USA)). Nov 1985. Contract AC02- 
83CH10093. 56p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE85016894. 

This report covers the first six months of research on high- 
efficiency, low-cost solar cells. The basic approach involved the he- 
teroepitaxial growth of a III-V compound material onto a single- 
crystal silicon wafer. The growth technique employed was metal- 
organic chemical vapor deposition (MO-CVD) in an atmospheric 
pressure reactor. The silicon wafer may be a mechanical substrate 
and ohmic contact for a single-junction device, or it may contain a 
p-n junction of its own as the bottom cell of a two-junction, tandem 
device. The III-V single-junction cell material is GaAs and the 
two-junction material is either GaAlAs or GaAsP; either material 
could yield a band gap of about 1.7eV. Single-crystal films of Ge, 
deposited onto silicon wafers by CVD, are also being studied. 


19461 (SERI/STR—211-2825) Research on multibandgap 
solar cells. Annual subcontract report, 1 March 1984-31 
March 1985. Cape, J.D.; Fraas, L.M.; McLeod, P.S.; Par- 
tain, L.D. (Chevron Research Co., Richmond, CA (USA)). 
Jan 1986. Contract AC02-83CH10093. 67p. NTIS, PC A04/ 
MF A0O1; GPO Dep. File Number DE86004422. 

This report presents results of research done to improve the 
performance of GaAsP and GaAsSb component cells by adding 
aluminum-containing window layers to these cells and improving 
the material's purity and quality, thereby improving the minority 
carrier diffusion lengths in the devices. This should result in high 
yields for two-color cells grown monolithically in sequence. The 
ultimate goal is a device efficiency of 30% for a two-color solar 
cell. This report describes a GaAs cell fabricated at Chevron with a 
performance comparable to a 23.9% efficient cell. To achieve such 
devices, component cells should be developed with long diffusion 
lengths and low surface recombination velocities. Deeper junctions 
are also needed, to avoid contact punch-through during contact al- 
loying. 


19462 (SERI/STR—211-2888) Electrochemical photoca- 
pacitance spectroscopy of amorphous silicon alloy materials, 
Annual subcontract report, 1 June 1984-30 September 1985. 
Haak, R. (Rockwell International Corp., Thousand Oaks, 
CA (USA). Science Center). Jan 1986. Contract AC02- 
83CH10093. 4ip. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004421. 

The goal of this work was to develop electrochemical pho- 
tocapacitance spectroscopy (EPS) as an analytical tool to map the 
energy-level distributions and concentrations of intrabandgap states 
of hydrogenated amorphous silicon (a-Si:H) and amorphous silicon 
alloy thin-film materials. EPS should contribute to improving a-Si 
materials by identifying film deposition condiditons or approaches 
to eliminate or reduce the number of such states. The emphasis of 
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this work was on optimizing EPS measurement conditions and de- 
termining the quantitative accuracy of EPS for this particular 
sample type; applying EPS to a-Si:H and alloy samples acquired 
from various sources; and investigating light-induced effects on in- 
trabandgap state levels. Results show that EPS is indeed a simple, 
sensitive means of evaluating intrabandgap, i.e, dangling bond 
states, in both p-i and p-i-n a-Si:H materials/devices and p-i-n a- 
Si:Ge:H devices. 


19463 (SLU-IEM—15) Ecology and management of 
forest biomass production systems. Papers dedicated to Pro- 
fessor Gustaf Siren for his contributions in the field of bio- 
mass research. Perttu, K.L. (ed.). (Swedish Univ. of Agri- 
cultural Sciences, Uppsala. Dept. of Ecology and Environ- 
mental Research). Dec 1984. 575p. NTIS (US Sales Only), 
PC A24/MF AO1. File Number DE86751156. 

This volume contains 38 separate and independent contribu- 
tions, produced by 77 authors within the following areas: A biotic 
research in relation to forestry; Ecological aspects on growth and 
production; Genetic research in connection with short rotation for- 
estry; Germination and propagation; Distribution of biomass and 
species; Production losses in short-rotation forestry; Analyses of 
growth and yields and Energy forestry in general. 


19464 (SLU-IEM—15, pp 19-45) Summer frost problems 
in a locality in Dec 1984. NTIS (US Sales 
Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Regeneration experiments, including clear cut and shelter- 
wood areas in combination with scarification, were established in 
1970-1971. This report is based on results from the meteorological 
part of these experiments. Measurements from the nearest meteoro- 
logical network station show that in the period 1951-1983 there 
were conditions for summer frost every year. Grass minimum tem- 
peratures were measured after cold summer nights in a profile on a 
clear cut belt from the river and to 160 m above. In this terraced 
terrain the heaviest frost occurred on the leveled sites. Temperature 
differences up to 7 degrees C were found between the warmest and 
coldest spots. The shelter effect from 150 trees per ha in combina- 
tion with scarification raised the minimum temperature up to 6 de- 
grees C. Norway spruce seedlings on clear felled areas have almost 
no chance to survive the summer frost damage on leveled sites in 
this region. 


19465 (SLU-IEM—15, pp 47-61) Evapotranspiration 
from a willow stand on wetland. Dec 1984. NTIS (US Sales 
Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Available water and, thus, evapotranspiration is one of the 
limiting factors in Salix cultivations on peatland. Evapotranspiration 
(ET) from a Salix stand at the raised bog Lillmuren, Jaedraaas, 
Central Sweden, was calculated by the water balance method and 
by a model. The KAUSHA model, working with routine diurnal 
meteorological data, divides analytically the day in light and dark 
parts, separates evaporation and transpiration and accounts for soil 
water deficits. The Salix stand grew from 1.2 to 2.5 m height and 
the dry matter production was 6.5 tDM ha™! during the 1983 grow- 
ing season. ET calculated by the model was 1.9 mm day ~', while 
the sum of ET and groundwater leakage was 2.8 and 2.6 mm day~* 
by water balance. Of total simulated ET, 135 mm was transpiration, 
176 mm was evaporation from bare ground and 26 mm evaporation 
from wet canopy, giving a total sum of 337 mm. Soil moisture defi- 
cit in July and August reduced transpiration by 34% compared to 
unstressed transpiration for the growth season. 


19466 (SLU-IEM—15, pp 63-75) Energy and water 
fluxes in pine forest Dec 1984. NTIS (US Sales 
Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to nin Gustaf Siren for his contri- 
butions in the field of biomass researc’ 

Micrometeorological and oe methods were used to 
measure and estimate evapotranspiration from a pine forest ecosys- 
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tem. The micrometeorological measurements revealed the impor- 
tance of distinguishing between transpiration through the stomata 
and evaporation from wet surfaces. Transpiration, which utilized 
40-60% of net radiation was shown to depend on vapour concen- 
tration deficit which both acts as the governing force for transpira- 
tion and as the main factor controlling the stomatal resistance. 
There was a clear seasonal variation of the various components in 
the energy balance. In percent of net radiation, the daytime latent 
heat flux was lowest in May with 39% and highest in August with 
62%. For the same periods, the sensible heat flux was 55% and 
39% respectively. The energy utilized for storage of heat in vegeta- 
tion and soil varied between 5-13% of the net radiation. During 
conditions with wet surfaces, the energy utilized for evaporation 
often exceeded the available energy, i.e. net radiation minus energy 
storage. A mathematical model was used to evaluate soil moisture 
measurements and to calculated evapotranspiration, soil moisture 
content and percolation to ground water storage. Evapotranspira- 
tion contributed with small daily amounts of water during the 
whole growing season whereas percolation only took place with 
high rates during some specific situations. 


19467 (SLU-IEM—15, pp 77-99) Effect of low shelter- 
wood on minimum near the Dec 1984. 
NTIS (US Sales Only), PC ‘A24/MF AOl. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Measurements of the air minimum temperature near the 
ground were made in 2-4 m tall shelterwoods of birch at various 
spacings (of different density). The measurements were made in ‘ar- 
tificial’ shelterwoods and shelterwoods after felling. In these screens 
the trees had small crowns. Comparative measurements were made 
in shelterwoods of birch trees with developed crowns. In shelter- 
woods with small crowns at 0.5 x 0.5 to 2 x 2 m spacing the mini- 
mum temperature increased in comparison with unforested areas by 
2 and 0.5 degrees C respectively at 25 cm above the ground during 
mainly clear and calm nights. In a screen of similar height but with 
2.5 x 2.5 spacing and with developed crowns, the minimum temper- 
ature increased by 2 degrees C. The effect of a low shelterwood on 
the minimum temperature was strongly correlated with different 
shelterwood variables. The relationship between minimum tempera- 
ture and the degree of cover was linear but of the type y equals A 
+ B/X, y equals A + BlogX, etc., for total volume, basal area, 
height sum, and stem diamter sum. The functions were different for 
sparse and well developed crowns. 


19468 (SLU-IEM—15, pp 101-112) Effects of energy 
forest silviculture on water pH in peatland environments. Dec 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Although the hardwood species utilized in energy forest sil- 
viculture require high soil pH levels, our goal is to cultivate them 
on the very acidic peatland areas. In order to manage these peat- 
lands for energy production a variety of different treatments are 
necessary, each of which can cause changes in soil and water pH. 
These treatments include cutting and uprooting of existing stumps 
and trees, drainage system construction, liming, scarification, fertil- 
ization, planting, harvesting and ash application. Some of these 
treatments increase soil and water acidity while others have the op- 
posite effects. At present, the net effects of energy forest silvicul- 
ture on soil and water pHs are unknown. Water chemistry data 
were collected from three raised bogs in central Sweden used for 
energy forestry. pH measurements at these intensive forest cultiva- 
tions suggest that, in the future, lime application will play the most 
influencial role in determing water acidity. As a consequence, the 
energy forest on natural acid bogs will contribute to a less acidic 
environment both within the cultivated areas and in their surround- 
ings. However, there is some risk for acidic run-off during site 
preparation (including the first fertilizer treatment). Nonetheless, by 
introducing limestone meal as soon as possible, any negative effects 
caused by acidic run-off can be minimized or eliminated. 
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19469 (SLU-IEM—15, pp 115-129) Changing carbon al- 
location within plants. A step toward maximum yields. Dec 
1984. NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 


butions in the field of biomass research. 
The maximum potential biomass production is set by the ab- 


sorbed solar energy. Actual forest production, is on average, most 
likely far beneath the maximum level, and the variations between 
different sites and regions are large. Nitrogen appears to be the 
most important element constraining production locally. Fluctuat- 
ing water regimes also significantly limit production by reducing 
nutrient availability or by retarding photosynthesis and growth. In 
addition, some variations in above ground production may reflect 
differences in carbon allocation. Given optimum nutrients and 
water supply, one way to further increase stem production might 
be to manipulate the carbon allocation. Environmental factors like 
nutrient availability, water and stocking density have been shown 
to alter the distribution of carbon. However, carbon allocation is 
also genetically controlled. Trees may differ in stem productivity 
(production of stemwood per unit of foilage) by a factor of two in 
similar environments. Because variation in productivity is largest in 
fertilized stands, the genetic factor is not fully assessed in conven- 
tional seed orchards. 


19470 (SLU-IEM—15, pp 131-153) Leaf litter decompo- 
sition in energy forestry. First year nutrient release and 
weight loss in relation to the chemical composition of differ- 
ent litter types. Dec 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Decomposition of leaf litter was studied in an energy forest 
stand in Central Sweden. Different litter types, from fertilized 
energy forest stands and natural forest stands, were compared. The 
litters exhibited great differences in initial concentrations of both 
water extractables and ‘lignin, which were inversely related (r? 
equals 0.94). There were also great differences in initial concentra- 
tions of the mineral elements: nitrogen, phosphorus, potassium and 
calcium. During the first two weeks of decomposition the amounts 
of lignin increased and those of water extractables decreased con- 
sistently. Concentrations of these fractions were thereafter much 
more similar in the various litter types. Release of mineral elements 
due to leaching occurred rapidly and litters with relatively high ini- 
tial concentrations lost more than those with low. However, during 
the following winter and growing period some elements, e.g. N, 
were accumulatel-in some litter types, so that the amounts in- 
creased even above initial levels. Renewed N-release occurred 
during the summer in some litters. After one year most litter types 
exhibited quite similar weight losses. The losses of mineral elements 
were more diverse. The most extensive release of nutrients came 
from cultivated plants whise litter was green when collected. One 
willow clone lost about 30% of its initial nitrogen, about 50% of its 
phosphorus and more than 75% of its potassium content during the 
first year. However, another of the cultivated willow clones was 
exceptional by losing only 30% of the dry matter, and also by re- 
leasing only small amounts of mineral elements. 


19471 (SLU-IEM—15, pp 155-165) Fertilization for 


long-term maximum production. Dec 1984. NTIS (US Sales 
Only), PC A24/MF A01. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

A simple model, where growth is based on the nitrogen pro- 
ductivity concept and carbon allocation on proportionality between 
organs, is used to discuss nutrient uptake and fertilization at high 
stem production in Salix. A fertilization scheme is assumed which 
adds to the natural nutrient flux density the amount required to 
maintain optimum nutrient status of the leaves. The leaf and fine 
root litter return the nutrients to the soil and gradually increase the 
turnover of nutrients and soil fertility. Fertilization can therefore be 
reduced correspondingly and eventually fertilization is needed 
mainly for replacement of the nutrients removed in stem harvests. 
An early canopy closure means that a large leaf (and fine root) bio- 
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mass is produced such that the actively producing leaves are 
changed 2 to 3 times during the growing season. The increasing 
mineralization rate means a shorter period of fertilization occurring 
when biological activity is at a maximum. Nutrient leakage can 
therefore be minimized and soil fertility and production may be 
maintained with restricted efforts. To develop the fertilization 
model, much more and deeper knowledge is required on seasonal 
mineralization rates, fine root and leaf dynamics and growth alloca- 
tion in stands under optimum and steady state conditions. With 21 
refs. 


19472 (SLU-IEM—15, pp 167-178) Summary criticism 
of photosynthetic studies and stemwood production. Dec 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Photosynthetic capacity is not necessarily correlated with 
stemwood production. On the contrary, photosynthetic capacity as 
it affects photosynthetic rate at a particular climate is only one of 
many variables which might account for differences in harvest 
yield. The extent to which photosynthetic capacity does account 
for production differences can only be appreciated in the context of 
appropriate models of leaf function in conjunction with radiative 
transfer models which take into account shoot/canopy structure. 
This argument is presented, where possible, with respect to the 
genus Salix. With 45 refs. 


19473 (SLU-IEM—15, pp 179-186) Energy forest pro- 
duction in relation to soil properties. Dec 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Investigation on site types available for energy forestry have 
aimed at soil characterization and at establishment of programs for 
soil amelioration, fertilization and irrigation based on existing plant 
nutrient status and water storage capacity in the different soils. Es- 
timations have been made of the original production potantial of 
soils, i.e. before any amelioration measures have taken place. Soils 
with a good natural capacity for high yields and those which need 
to be improved are mentioned. A prerequisite for good growth of 
energy forest species is that the roots should be able to penetrate 
the soil, respire and find available water and nutrients. Among the 
mineral soils consisting of fine water sediments, only well-drained 
clays will allow good root penetration. These soils are also nutri- 
ent-rich and have a good water storage capacity. Before ameliora- 
tion, i.e. liming, the gyttja soils are less suitable for growth of spe- 
cies sensitive to low pH. Eutrophic peats with a pH around 5 or 
more are suitable for most species owing to the considerable 
amounts of available water and nutrients. Sphagnum peats have low 
pH and nutrient status. Before amelioration, they must be consid- 
ered as very poor growth media. 


19474 (SLU-IEM—15, pp 187-196) Carbon dioxide ex- 
change in willow clones. Dec 1984. NTIS (US Sales Only), 
PC A24/MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Above-ground biomass accumulation and the CO2 exchange 
characteristics of three willow clones were measured in the field in 
1979 and 1980. High-yielding clones of southern origin fixed CO. 
more efficiently than the native Finnish clone with a relatively low 
yield. However, the differences between the biomass increments of 
the two high-yielding clones could not be explained on the basis of 
CO, exchange properties. 


19475 (SLU-IEM—15, pp 199-216) Breeding strategy for 
short rotation woody species. Dec 1984. NTIS (US Sales 
Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 
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A method for breeding Salix is presented. The model has 
three main components, long-term tree breeding, short-term activity 
and supportive research. Successful long-term tree breeding re- 
quires a well functioning transfer of technique between the three 
components. There is a limited knowledge about breeding and ge- 
netics of short rotation woody species such as Salix. However, ex- 
perience of breeding crops and conifers offers some information for 
designing a breeding plan for Salix. A breeding plan extending over 
20 generations is presented. This plan utilizes inbreeding, to purge 
the deleterious genes, quickly expose the diverse properties of the 
breeding population, and enable the breeders to utilize hybridiza- 
tion techniques. 


19476 (SLU-IEM—15, pp 217-232) Short-rotation poplar 
culture in the pacific Northwest: components of a gcaetic pro- 
gram. Dec 1984. NTIS (US Sales Only), PC A24/MF AOI. 
File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

A genetic program is described concerned with the develop- 
ment of black cottonwood clones (Populus trichocarpa T. and G.) 
to be grown in short-rotation intensive culture for fuel, fiber, and 
structural uses. Reasons are given for overall program orientation 
and strategy. Emphasis is placed on developing materials adaptable 
to varied and somewhat unpredictable environments. The program 
combines interspecific hybridization of P. trichocarpa and P. del- 
toides with careful evaluation in a three-phase testing procedure. 
The importance of parallel genetic studies in natural populations 
and plantations derived from them, is recognized. Physiological and 
chemical studies of clonal material are designed to shed light on 
components of productivity and thus aid selection and breeding. 
Five-year results show sizeable gains to be made in biomass produc- 
tivity by the adopted approach. With 37 refs. 


19477 (SLU-IEM—15, pp 233-260) Improving the bio- 
mass of willow by selection and breeding. Dec 1984. 
NTIS (US Sales Only), PC A24/MF A011. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to a Gustaf Siren for his contri- 
butions in the field of biomass researc 

This paper describes satan vaaon of willows (Salix) as a 
renewable energy source and discusses those characters that could 
be improved for biomass production by either selection or breed- 
ing. The distribution of the genus Salix is described and aspects of 
its taxonomy relevant to biomass production. From the 1950's, re- 
search on the selection of willows has been concentrated on tree 
willows for timber, centered on the climax willow forests of the 
flooded river valleys Danube, Mississippi, Prana and Po. Under op- 
timum conditions natural stands of S. alba along the Danube have 
yielded 15-20 m*/ha/yr of timber, the best selections up to 69 m*/ 
ha/yr, approximately 30 Oven dry Tonnes (ODT)/ha/yr. Selection 
of the best willows for short rotation coppice biomass is now pro- 
ceeding and yields range from 15 ODT/ha/yr in UK to 30 in Italy 
and New Zealand. The paper also reviews research on willow 
breeding for volume production, and the more recent work, espe- 
cially in New Zealand, which includes breeding for erosion control 
and windbreaks and which is relevant to biomass production. Gains 
of 100% in height have resulted from crossing S. matsudana x S. 
alba. Fifty-four species world wide have been identified by us that 
are worth investigating for biomass production breeding. Their 
merits and the possibilities of crossing them to produce hybrids 
better suited for particular conditions such as tolerance to climatic 
or edaphic factors are described and presented in diagrammatic 
form. With 58 refs. 


19478 (SLU-IEM—15, pp 261-281) Prospects for inter- 
specific hybridization in vallew for biomass production. Dec 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Woody biomass is the most abundant and accessible, renew- 
able, natural resource available for supplying the energy and chemi- 
cal needs on which modern economies depend. Willows (genus 
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Salix) are an under-utilized biomass resource capable of producing 
higher annual yields than most other forest tree species of the tem- 
perate and subarctic climates. This article discusses some of the bio- 
logical features of this genus relating to breeding for increased 
annual yields of biomass for energy purposes. The genus Salix is 
particularly interesting from the perspective of improvement breed- 
ing because of the immense variation if the gene pool, the ability to 
manipulate ploidy levels, and the possibilities for producing artifi- 
cial interspecific hybrids. With 90 refs. 


19479 (SLU-IEM—15, pp 285-290) Vegetative propaga- 
tion of lodgepole pine by organ cultures. Dec 1984. NTIS 
(US Sales Only), PC A24/MF AOI. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Plants of Lodgepole pine were produced from needle fasci- 
cles of young plants. After shoot formation on a modified Mura- 
shige-Skoog nutrient medium supplemented with BAP, roots were 
induced in agar media supplemented with IBA. Root elongation oc- 
curred in non-sterile nutrient solution. Rooted plants were potted in 
soil. With 14 refs. 


19480 (SLU-IEM—15, pp 291-307) Improvement of ger- 
mination by direct seeding through mechanical preparation. 
Dec 1984. NTIS (US Sales Only), PC A24/MF A011. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

this report three experiments are described where pine 
seed (Pinus sylvestris L.) was sown in small pyramidal indentations 
made in the ridges of a harrow track with the aid of a special tool. 
The aim was to investigate if these indentations would create a fa- 
vourable germination environment on a location expected to be fa- 
vourable for plant growth but normally unsatisfactory for germina- 
tion. In field trial 1, after the first growing period, the treatments 
with pyramidal indentations made in the ridges showed up to five 
times higher percentage of seedling emergence than treatments 
without indentations in the ridges. After two growing seasons the 
difference was two-fold. Treatments protected against predators by 
net cages showed, after two growing seasons, almost doubled seed- 
ling emergence compared with unprotected ones. In field trial 2, 
conducted under extremely dry conditions, no seeds germinated 
during the first year after sowing. Seedling emergence in June of 
the next year was almost 50% in one treatment with pyramidal in- 
dentations. In treatments with seed conventionally sown on the soil 
surface seedling emergence was only 1%. In field trial 3, resem- 
bling practical application, seeding in small indentations in the 
harrow track improved seedling emergence from 18% to 34%. The 
plants were also more envenly distributed than after seeding with- 
out indentations. With 24 refs. 


19481 (SLU-IEM—15, pp 309-322) Germination of PEG 
(polyethylene glycol osmoticum)-treated scots pine seeds 
under various stress conditions. Dec 1984. NTIS (US Sales 
Only), PC A24/MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Scots pine seeds (Pinus silvestris L.), provenance Kitkoei- 
jaervi, latitude 60 degrees N, altitude 330 m a.s.l., were preheated 
(primed) in polyethylene glycol osmoticum (PEG) with the aim of 
improving their vitality. The priming was performed for 11 days at 
15 degrees C in aqeous PEG-solution. The primed seeds showed a 
more rapid, instant and higher germination percentage than the un- 
treated seeds. The improvement of the seed vitality by priming in- 
creased considerably the G%21, especially pronounced under su- 
boptimal germination conditions, such as low germination tempera- 
ture, sowing depth, different material for covering of seeds sown in 
peat and germination in the nursery under harsh climatic condi- 
tions. The improvement of seed vitality through priming is so obvi- 
ous that it can be used in practice to increase plant production in 
nursery and field. It is also discussed whether further improvement 
of G%21 of the tested seed lot could be achieved if the priming of 
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the seeds could be combined with the IDS-method by which the 
dead seeds can be removed from the lot. With 11 refs. 


19482 (SLU-IEM—15, pp 325- _ Biomass distribution 
within willow plants growing on a peat bog. Dec 1984. NTIS 
(US Sales Only), PC A24/MF- AOl. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

The aim of this investigation was to study the biomass distri- 
bution within Salix viminalis plants at different pH conditions in the 
soil. The plants were growing on a raised peat bog, Stormuren at 
Jaedraaas Research Station in Central Sweden. The studied plants 
with 1-year-old shoots and 3-year-old roots, growing in an experi- 
mental stand were surrounded by open plastic tubes inserted into 
the soil. Two treatments were included, one with the same standard 
liming as the surrounding stand, and one with extended liming. Be- 
cause of a great variation in size and biomass distribution, the plants 
from the two treatments could not be shown to differ significantly, 
although the plants with extended limed peat tended to be larger. 
About 30% of the plant dry weight was allocated to the below- 
ground parts. The vertical distribution of the roots showed a con- 
centration close to the soil surface, and more than 60% of the root 
biomass was found in the upper 10 cm of the soil. The root distri- 
bution did not differ between the treatments although the plants 
with extended liming had a non-limiting pH level for root growth 
throughout the whole peat volume. Poor gas exchange and low pH 
were considered the most important factors inhibiting deeper root 
penetration. With 17 refs. 


19483 (SLU-IEM—15, pp 335-348) Root biomass distri- 
bution in willow stands grown on bog. Dec 1984. NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Root biomass and root distribution patterns of three-year-old 
Salix dasyclados clone 056 grown on ombrogenic peat in central 
Sweden are reported. The soil was scarified to 20 cm, limed with 8 
tonnes ha~! and compacted before planting. Generally, almost 90% 
of the root biomass was found within the upper 12 cm peat layer 
and very few roots penetrated the soil deeper than 20 cm. The ver- 
tical root distribution was strongly correlated to pH. Very few 
roots were found at pH below 4.0. Halfway between the double 
rows, 0.2, 0.3 and 0.6 g roots (d.w.) per litre peat was recorded on 
areas with poor, intermediate and good growth respectively. Close 
to the plants the root concentration increased by a factor of 3. To- 
tally 76, 137, and 311 g of roots m~? were found in the three inves- 
tigated areas. Salix roots longer than 4 m were found in the area of 
intermediate growth. The data suggested that scarifying and liming 
the peat deeper than 20 cm is recommendable in order to acieve a 
larger soil volume suitable for root growth. A large soil volume 
suitable for root growth reduces both the dependence on irrigation 
and the risk for severe nutrient losses in conjunction with high 
levels of precipitation. With 14 refs. 


19484 (SLU-IEM—15, pp 363-373) Production losses in 
intensively cultivated energy plantations. Dec 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Production of biomass in intensive-grown energy plantations 
is subjected to different kinds of production losses. Frosts during 
the summer causes considerable damage on growing plants in so- 
called frost pockets and many areas available for energy forestry 
suffer from temperatures down to -10 degrees C during the grow- 
ing season. Drought decreases the production of biomass on many 
areas, particularly in the southeast of Sweden but drought damage 
to energy plantations only occurs on light soils. Severe damage is 
caused by browsing moose which, particularly during the autumn, 
injures the growing shoot of Salix species. Damage by other brows- 
ing animals such as different kinds of deer and hare are negligible. 
Rabbits, however, must be fenced out. Voles, particularly the water 
voles, can destroy the root of the stools but no mass attack has so 
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far been observed. Some damage has been caused by insects but so 
far no mass outbreak has been registred. The rust fungus (Melamp- 
sora epitea) has caused severe damage particularly to some clones 
of Salix aquatica. Each kind of damage is described separately but, 
in nature, very often more than one type of injury occurs at the 
same time. Little is known about these very often synergetic effects 
of simultaneous damage. With 14 refs. 


19485 (SLU-IEM—15, pp 375-381) Leaf spot disease of 
aspen caused by e dubia. Dec 1984. NTIS (US 
Sales Only), Pe A24/MF AOl1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Cryptocline dubia (syn. Gloeosporium naevioides) is consid- 
ered to be a virulent pathogen on young plants of Populus tremula. 
Its symptoms are described from a recent collection and its taxo- 
nomic position is discussed. With 5 refs. 


19486 (SLU-IEM—15, pp 383-389) Preferences of in- 
sects for different willow clones: a case study with Galeru- 
cella lineola (Col., Chrysomelidae). Dec 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Oviposition and feeding preferences was studied in a choice 
experiment where seven Salix clones were exposed to adults of the 
leaf beetle Galerucella lineola in net cages. The number of egg 
masses and consumed leaf area were recorded after about three 
weeks. A S. fragilis clone was least attacked, followed by a S. alba 
clone, while clones of S. viminalis, S. aquatica and S. smithiana had 
both larger numbers of eggs and a larger leaf area consumed. Some 
chemical and textura properties of the leaves are discussed in rela- 
tion to the pattern observed. 


19487 (SLU-IEM—15, pp 393-419) Yield of aspen and 
poplars in Sweden. Dec 1984. NTIS (US Sales Only), PC 
A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Data from permanent sample plots established in stands of 
common aspen, hybrid aspen and some poplar cultivars are investi- 
gated; some of the plots for the first time since 1916 whereas others 
have been studied only for a short period. The mean annual volume 
increment at different stand ages is given for each plot and speices 
or variety. Regression analysis is used to smooth the observations 
for stand mean height over total stand age and total volume yield 
of stem wood over stand mean height. When site properties are as- 
sumed to be equal, comparisons are made between the yield figures 
of Norway spruce and those of common aspen, hybrid aspen and 
the poplar cultivars represented in the source material. The risks of 
different types of damage and diseases associated with the species 
and varieties studied are discussed. Examples are given showing the 
differences between progenies with regard to growth rate and re- 
sistance to diseases. The literature is reviewed especially concern- 
ing research in the Scandinavian countries dealing with these spe- 
cies and varieties. With 33 refs. 


19488 (SLU-IEM—15, pp 429-459) Mathematical model- 
ling of energy forest growth. An outline. Dec 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Construction of growth models is presented for willow plan- 
tations. After introduction of some symbols, two basic relations are 
introduced; first, a causal-effect equation relating environmental si- 
multaneously operating growth factors with rate of growth of 
plants in field conditions, and second, an equation of cummulation 
of biomass of plants during the growing season. Rate of growth is 
calculated from an equation derived from the concept of limiting 
factors, the growth curve is approximated by summation of daily 
rates of growth. Examples of simulation are indicated for non-limit- 
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ed rate of growth of willow, both with feedback between rate of 
growth and cumulated amount of biomass, and without feedback. 
Mathematical description of the influence of nitrogen and water 
upon willow growth is proposed with a few preliminary calcula- 
tions. The optimisation problem, important in quantifying the deci- 
sion concepts in energy forestry management, is formulated as a 
final result of growth modelling. All biological facts involved are 
not presented in perfect detail, but rather the intention was to put 
forward some possibilities of utilising the new method of computer 
simulation of yield of energy forest. With 47 refs. 


19489 (SLU-IEM—15, pp 461-466) Aspects on willow 
I area measurement procedures. Dec 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

A simple method to preserve leaf areas of willow clones be- 
tween sampling point and measurement is presented. Maximally one 
hour after artificial defoliation the leaves were frozen for four 
hours at -15 degrees C. After storage for five days at room temper- 
ature in closed plastic bags with a minimum of air the total leaf 
area decreased 0.3-0.4%. The corresponding decrease for unfrozen 
leaves was found to be 3.1%. After five days’ storage the change in 
leaf area, caused by repeated leaf area measurement, was found to 
be negligible (+ - 0.0%) for frozen leaves, whereas the leaf area of 
unfrozen leaves decreased by 1.7%. With 17 refs. 


19490 (SLU-IEM—15, pp 467-480) Modelling potential 
energy forest production. Dec 1984. NTIS (US Sales Only), 
PC A24/MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

The main driving variables of the willow growth are air 
temperature and solar radiation, the influence of the former being 
nil below +5 degrees C and unity above +15 degrees C (between 
5 and 15 degrees C the temperature affects growth linearily). Solar 
radiation is considered in the form of duration of sunshine, ex- 
pressed as the rations between periods of bright sunshine and day 
length. Nutrients and water are kept on an optimal level, but the 
nitrogen content of the leaves can be varied by means of choosing 
an adequate light response curve. Simulated and measured biomass 
values agree well with each other. Comparison between simulated 
values from different locations in Sweden show that production, for 
instance, at Luleaa is less than 50% of that at Falkenberg. Both 
measured and simulated production values show clearly that cop- 
picing a stand every year is uneconomic from the production view- 
point. Simulated total production and measured temperature sums 
at sixteen places distributed over whole Sweden show a linear rela- 
tion in the range 500-1500 day degrees. With 31 refs. 


— (SLU-IEM—15, pp 481-501) Growth behaviour 
and anatomy of meristems in Salix. Dec 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE86751156. 
In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research 
The increasing interest in silviculture and agriculture for bio- 
mass production by fast-growing deciduous trees has focused upon 
species of the genus Salix. In order to obtain information on basic 
processes concerning growth strategy and anatomy of young 
shoots, functional anatomy of primary and secondary meristems, 
and initiation and development of preformed root primordia in the 
stems, four different research projects were initiated. Some of the 
results obtained are presented in this article. The studies revealed 
that the high growth rate of juvenile shoots was the result of high 
mitotic activity in the meristems, of rapid cell enlargement and of a 
long activity period of the meristems. In S. viminalis stems two pre- 
formed root primordia originating from the rays were regularly 
found at each node. Six days after activiation of the primordia the 
roots were ready to emerge from the stem cuttings. With 31 refs. 


ee pp 503-510) Simulation model for 
thesis and growth in short-rotation plantations. Dec 
(US Sales Only), PC A24/MF AOl. File 
Number DE86751156. 
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In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

The general features of a model describing the growth in a 
short-rotation plantation during one growing period on the basis of 
photosynthesis are presented. The basic aim in the modelling has 
been to develop a tool for assessing the importance of different fac- 
tors on yield and for directing the related biological research. Be- 
sides photosynthesis, other phenomena included in the model are 
respiration, allocation of photosynthates and attenuation of radi- 
ation. Radiation and temperature are environmental variables. 
Model simulation have been made to depict the effect of weather, 
geographical location and different plant properties on the yield. 
The sensitivity analysis shows that the parameters associated with 
the photosynthesis submodel are the most important ones in the 
model. This suggests that biological research should be concentrat- 
ed initially on photosynthesis. With 3 refs. 


a Ne asc pp 513-517) Short-rotation forest- 

Sweden - R and D and potential fuel 
ae Dec 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

In the search for new energy sources, short-rotation forestry 
was identified as a promising alternative. Since 1976 110 MSEK 
have been spent in a governmental R and D-programme to develop 
and evaluate this concept. Results indicate that energy forest fuels 
can be produced under favourable conditions at costs similar to 
those of other solid fuels, or 80-110 SEK/MWh. Analyses also 
show that sufficient land for short-rotation forestry is available, cor- 
responding to a substantial part of the market for domestic solid 
fuels in 1990, estimated to 2.5 Mtoe. 


19494 a a pp 529-542) Land for energy for- 
estry in Sweden. Dec 1984. NTIS (US Sales Only), PC 
A24/MF A0O1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Between 1978 and 1984, an investigation of the amount of 
land for energy forestry in Sweden was performed. The method 
used was a combination of the sample plot survey used by the 
Swedish National Forest Survey, and so-called landscape analysis. 
The object of the investigation was to a) estimate the areas fulfilling 
a set criteria on land for energy forestry, b) localize these areas at a 
national and regional level, c) estimate the areal effects of relevant 
restrictions, and d) estimate the amount of land that may be utilized 
in practice. The results indicate that the total land potential for 
energy forestry in Sweden amounts to 4 millions hectares, which 
corresponds to 10% of Sweden’s total land area. These areas are 
mainly situated along the Norrland coast, and to the central and 
south-western parts of the country. The effects of the various types 
of restriction on the land areas are considerable. As there is uncer- 
tainty concerning these restrictions, a number of alternative values 
were calculated. The maximum areas range from 823 to 1549 thou- 
sand hectares. Based on an intermediate restriction, three cost alter- 
natives were calculated. These areas co id to areas which are 
likely to be utilized. They range from 253 to 838 thousand hectares. 
With 4 refs. 


19495 (SLU-IEM—15, pp 543-561) Energy forestry re- 
search in Britain, Dec 1984. NTIS (US Sales Only), PC 
A24/MF A01. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Trials of coppice and single stem energy plantations recently 
established in Britain are described. The coppice trials are designed 
to establish production curves for five species growing at two spac- 
ings and two cutting cycles and on two site types (marginal agricul- 
ture and old woodland) in different environmental zones in South- 
ern England. The single stem trials are designed in the short term 
to provide information on the logistics and costs of establishment. 
In the longer term production curves will be established. The trials 
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have been established in four geographic regions (N.E. Scotland, 
Scottish Borders, South and S.W. England) and on three site types 
(marginal agriculture, young and old woodland) using ten tree spe- 
cies at one spacing. Although all the trials are now established cop- 
pice yield data is only available from one site. Costs of establish- 
ment of single stem plantations are greater than for conventional 
forestry but there are indications that such plantations are still fi- 
nancially viable. 


19496 (SLU-IEM—15, pp 563-587) Biomass — 
in willows. What did we know before the energy crisis. Dec 
1984. NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

The biological foundations of biomass with willows originate 
in the experiences from basket willow husbandry. This was an es- 
tablished discipline in Europe in the 18th century. Problems con- 
cerning site preparation, selection of clones, planting as cuttings, 
spacing, weed control, rotation time, harvesting and coppicing 
vigour with respect to the longevity of the stand, were practically 
solved at the research level and already in practice. The yield po- 
tential of basket willow and willows for hoop production as well as 
-yield figures from field experiments were quite high also according 
to present-day biomass willow experiments. An explanation of this 
could be the much higher stand densities than has been customary 
in current willow experiments. Although many practical questions 
got their answers in basket willow husbandry, open questions still 
remain. The basket willow era gave only little experience on 
willow production in peatlands; actually peatsoils were almost 
avoided. Knowledge of nutrient require ments and fertilization was 
also rather elementary. These aspects must therefore be established 
for biomass production. Control of weeds in the establishment 
phase of the willow husbandry was solved by manual work. Since 
this is a labour intensive method which is no longer possible, a 
more modern weed control needs to be developed for current hus- 
bandry. As a whole it is a task for related research to attach proper 
optimization of cultural techniques to suitable willow clones in 
order to attain and maintain as high a production level as was the 
case in the old basket willow husbandry. With 25 refs. 


19497 (SLU-IEM—15, pp 589-607) Harvesting a short 


rotation forest. Dec 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

Willow and Sallow, considered of great interest for Swedish 
conditions, present new problems in harvesting. Traditional logging 
techniques offer few elements of equipment or methods. Light 
whips may be comminuted to a bulk product, easy to handle, diffi- 
cult to store, requiring a hot logging system - and requiring a 
heavy, powerful harvester. Aggregating the material introduces an 
intermediate wood-fuel unit, suitable for storing, transport and 
infeed into any comminuter. If the harvester produced billets it 
would require less energy for its operation and it may be used for 
other purposes such as pre-commercial thinning or row thinning 
during the growing season. A few groups of designers have worked 
on analyses of requirements and possible solutions. Test rigs for 
severing and bundling were built and evaluated. Public funding was 
made available for design work on harvesters. Five groups were se- 
lected to produce layout designs of large and small harvesters. An 
evaluation procedure was performed, leading to selection of two 
concepts, slightly reworked from their original shapes. One is a 
large self-propelled front-sutting harvester, the other is a harvesting 
unit to be mounted on a suitable farm tractor. With 3 refs. 


19498 (SLU-IVL-U—151) ——— of chunk wood and 
fuel chips in bins. Fredrikson, H.; Rutegaard, G. (Sveriges 
Lantbruksuniversitet, Uppsala. Institutionen foer Virkes- 
laera). 1985. 43p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86751167. 

The present investigation was designed to compare storage 
of fuel aes (mean fraction size 30 mm) with chunk wood. The 
storage was done in open well-ventilated covered bins with a 
volume of 9 m*. The material was placed into four bins, of which 
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tree with fuel chips and one with chunk wood. The experiment was 
started in September 1984. One of the bins was opened and inspect- 
ed in October and another in December 1984. The remaining bin of 
fuel chips was opened in January 1985 together with the bin con- 
taining chunk wood. The results show that the degradation is larg- 
est at the start of the storage period and then decreases with time. 
The energy value decreased during the storage period in all bins, 
mainly because the dry matter losses reduced the energy value of 
the material more than the drying increased it. The reduction in 
energy amounted to between 5.0% and 5.8% for fuel chips and 
0.6% for chunk wood. The number of viable fungal diaspores in- 
creased during the storage period by about 350-fold to 7 x 10° dia- 
spores/kg DM in chunk wood and by about 1500-fold to 3 x 10%° 
diaspores/kg DM in the fuel chips. The difference was largest for 
the diaspores which had germinated in 40 degrees C. These dia- 
spores were about 1000-fold more numerous in the fuel chips than 
in the chunk wood after storage, probably depending in the differ- 
ence between the temperature development in the two types of 
fuel. The total number of diaspores increased in the chunk wood by 
about 2-fold to 5 x 10° diaspores/kg DM, whereas the correspond- 
ing increase in fuel chips was almost 10-fold to 2 x 10'* diaspores/ 
kg DM. With 24 refs. 


19499 (STEV-BF—83-17) Design and construction of the 
MINO-PILOT plant. Progress report stage 2. Rensfelt, E. 
(Statens Energiverk, Stockholm (Sweden)). Oct 1983. 138p. 
(In Swedish). (STUDSVIK-EB—83-142). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86751149. 

Design and construction of the MINO-PILOT synthesis gas 
gas plant at Studsvik for gasification of wood and peat is described 
in this report. In the MINO-process, gasification occurs at 700-900 
degrees C in a fluidized bed at a pressure of 1-3 MPa. The bed is 
fluidized with an oxygen/steam mixture, and the dust, tar and 
methane containing gas passes a cyclone and a high temperature 
filter, where particles are separated for recirculation. In the catalyt- 
ic secondary reformer, the temperature is raised to 900-1000 de- 
grees C and oxygen is added. Heat is then recovered from the gas. 
Maximum capacity of the plant is 500 kg/h. 


19500 (STEV-TORV—85-23) Mapping of vegetation as 
inventory of grounds suitable for energy production. Progress 
report 1-3. Norberg, S.; Sydow, U. von; Wastenson, L.; 
Arnberg, W.; Oesterlund, H. (Statens Energiverk, Stock- 
holm (Sweden)). 1985. 211p. (In Swedish). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86751157. 

The following biomass fuels as source of energy are treated: 
energy forest, forestry waste and peat. The new map of vegetation 
is presented and it is discussed to what extent the map can be used 
for the evaluation of soils. Working procedures and image process- 
ing are discussed. The advantages are evident for the cultivation of 
energy forest and for the use of forestry waste. It is not quite clear 
whether the map of vegetation can be used for the choice of peat 
land suitable for harvesting. Complementary information by means 
of other maps will be necessary. It has been shown that it is possi- 
ble to produce vegetation maps by means of processing infrared air 
colour photos. Date acquisition and programming methods have 
been developed and a digital map data base has been compiled, in- 
cluding a vegetation map and a geomorphologic map. An area of 
the Siljan region has been used as an example of applications. 


19501 Potential of eucalyptus grandis for biomass pro- 
duction in Florida. Rockwood, D.L.; Dippon, D.R.; Comer, 
C.W. (Univ. of Florida, Gainesville, Florida 32611). pp 86- 
93 of Bioenergy 84. Volume 2. Biomass resources. Egneus, 
H.; Ellegard, A. London, England; Elsevier Applied Sci- 
ence Publishers (1985). (CONF-840605—). 

From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

Eucalyptus grandis ‘Hill ex. Maid. has greater biomass pro- 
ductivity than other woody species on two major site types in 
southern Florida. Energy use is a feasible application of the 2.4 mil- 
lion dry tonne equivalent (DTE) of stem biomass that could be pro- 
duced annually on 200,000 ha of muck soil and palmetto prairie 
lands. On drained muck soils, mean annual increment (MAI) may 
be maximized above 23 DTE/ha/yr within 18 months at 10,000 
trees/ha, whereas peak MAI at 1,600 trees/ha is approximately 14 
DTE/ha/yr at 30 months. With November through February har- 
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vests, coppice growth approximates the productivity of the original 
stand. For three 18-month rotations (original + two coppice), cost 
of a harvested and delivered DTE is between $12 and $15. Associ- 
ated output/input energy ratios range from 18 for one rotation to 
23 for three rotations. On the predominant sandy, seasonally wet 
palmetto prairie land type, phosphorus amendment is required. 
Higher planting densities dramatically increase yields, but oper- 
ational densities may not exceed 5,000 trees/ha due to bedding con- 
straints. Selected genotypes may increase productivity by as much 
as 50 percent. 


19502 Herbaceous energy crops - planning for a renewed 
commitment. Berger, B.J.; Cushman, J.H. (Dept. of Energy, 
Washington, DC 20585). pp 337-340 of Bioenergy 84 
Volume 4. Bioenergy utilization. Egneus, H.; Ellegard, A. 
London, England; Elsevier Applied Science Publishers 
(1985). (CONF-840605—). Contract AC05-840R21400. 

From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

In 1984, the U.S. Department of Energy’s Biomass Energy 


Technology Division (BETD) began a new program of research on 
the production of herbaceous crops for energy. In addition to the 
new Herbaceous Energy Crops (HEC) Program, ongoing BETD 
programs involve woody and aquatic energy crops. The goal of the 
HEC Program is to provide the technology base that will allow in- 
dustry to develop commercially viable species and systems in order 
to produce herbaceous biomass for fuels and energy feedstocks. 
The program will concentrate on crop types that can contribute the 
most to energy supplies while minimizing the impact of producing 
energy from crops on food production and the environment. Re- 
search in the HEC Program will focus on crops suitable for mar- 
ginal croplands and on winter crops that can be grown between 
plantings of conventional crops. 


19503 The IEA collaboration on forestry energy. Holte, 
G. (Studsvik, Energiteknik AB, Nykoping). pp 398-404 of 
Bioenergy 84. Veh 4. Bioenergy utilization. Egneus, H.; 

Ellegard, A. London, England; Elsevier Applied Science 


Publishers (1985). (CONF- 840605—). 

From Bioenergy '84; Gothenburg, Sweden (18 Jun 1984). 

In 1978 five countries, Belgium, Canada, Ireland, Sweden 
and USA agreed to start a collaboration on forestry energy within 
the frame of IEA, the International Energy Agency. An Imple- 
menting Agreement (IA) was signed, containing one Task. The ob- 
jective of this Task “is to develop a programme of voluntary co- 
operation and co-ordination in the planning and execution of na- 
tional programmes” in forestry energy, which is defined as "the use 
of short-rotation forestry and forestry residues to produce clean 
fuels, petrochemical substitutes and other energy-intensive prod- 
ucts”. The original Agreement was signed for three years, but has 
since been prolonged twice, and is at present valid until the end of 
1984. In addition to the original five signatories, there are since 
many years five more signatories, namely Austria, Denmark, Fin- 
land, New Zealand and Norway. 


19504 Flammability of photovoltaic modules. Sugimura, 
R.S.; Otth, D.H.; Ross, R.G., Jr.; Lewis, K.J.; Arnett, J.C. 
(California Institute of Technolo , Pasadena; ARCO Solar, 
Inc., Woodland Hills, CA). pp 9-495 of Photovoltaic Spe- 
cialists Conference, 17th, Kissimmee, FL, May 1-4, 1984, 
Conference Record. New York, NY; Institute of Electrical 
and Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

A series of Class B burning-brand tests were performed on 
experimental modules using high-temperature, back-surface materi- 
als to develop the technology base required to construct fire-ratable 
modules. Results indicate the existence of synergistic relationships 
between hydrocarbon encapsulation materials and the experimental 
module configurations that provide increased fire resistance. These 
configurations use Kapton, fiberglass, neoprene rubber, stainless- 
steel foil or aluminum foil as the back surface. Successful test re- 
sults occur when the structural integrity of the module back surface 
is maintained. Test failures of these modules always occur for one 
of three reasons: the outermost back cover melts, rips, or is too 
porous. In each case flammable molten encapsulant, its gaseous by- 
products, or both, penetrates the back surface of the module and 
bursts into flame. Future efforts to complete the technology base 
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will concentrate on the spread-of-flame test, focusing on the more 
promising configurations identified in the initial series of tests. 


19505 Fluidized bed silicon deposition. Hsu, G.; Morri- 
son, A.; Rohatgi, N.; Lutwack, R.; Macconnell, T. (Califor- 
nia Institute of Technology, Pasadena). pp 553-557 of Pho- 
tovoltaic Specialists Conference, 17th, Kissimmee, FL, May 
1-4, 1984, Dontecnaas Record. New York, NY; Institute of 
Electrical and Electronics Engineers (1984). (CONF- 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

The growth of silicon on seed particles from the pyrolysis of 
silane in a fluidized bed reactor (FBR) was studied. The grown par- 
ticles were shown to be crystalline and to have a structure which 
has been interpreted to indicate growth by chemical vapor deposi- 
tion as well as by the collection (scavenging) of silicon clusters on 
seed particle surfaces. Scanning electron microscopy was used to 
study the product morphology. 14 references. 


19506 Lifetimes in Si CVD-epitaxial and other layers de- 
termined by spectral LBIC. Wolf, M.; Newhouse, M.; Stirn, 
R. (Pennsylvania Univ., Philadelphia; California Institute of 
Technology, Pasadena). pp 563-568 of Photovoltaic Special- 
ists Conference, 17th, Kissimmee, FL, May 1-4, 1984, Con- 
ference Record. New York, NY; Institute of Electrical and 
Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

In an effort to evaluate the minority carrier lifetimes in 
CVD-epitaxially grown layers in their dependence on the CVD 
process variables, the absolute spectral LBIC method was found to 
be the only available method capable of yielding both lifetime and 
surface recombination velocity in layers, independent of the resis- 
tivity of this layer or that of the substrate, as long as they are sepa- 
rated by 2 pn-junction. With this method, it was not only possible 
to determine the minority carrier lifetimes in as-grown epi-layers, 
but to observe their changes through the device fabrication proc- 
esses. In addition, it was possible for the first time to determine the 
lifetimes in the alloy-regrowth p(+) layers of base high/low junc- 
tion structures. 9 references. 


19507 High efficiency silicon solar cells. Ho, F.F.; Iles, 
P.A.; Cheng, C. (Applied Solar Energy Corp., City of In- 
dustry, CA). pp 591-596 of Photovoltaic Specialists Confer- 
ence, 17th, Kissimmee, FL, May 1-4, 1984, Conference 
Record. New York, NY; Institute of Electrical and Elec- 
tronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

The design and performance of conventional high-efficiency 
silicon solar cells are described. The cell designs are found to give 
the best performance at one-sun illumination and with increasing 
complexities, cells can operate well up to a few thousand suns. It is 
shown that at and above these levels alternative cell designs are re- 
quired. The modification of the cell design in order to maintain the 
highest output as the input conditions are altered to cover a range 
of input intensities at higher concentrations and for different input 
spectral distributions is considered. 23 references. 


19508 Integration of bypass diodes with terrestrial photo- 
voltaic modules and arrays. Shepard, N.F., Jr.; Sugimura, 
R.S. (General Electric Co., King of Prussia, PA; California 
Institute of Technology, Pasadena). pp 676-681 of Photovol- 
taic Specialists Conference, 17th, Kissimmee, FL, May 1-4, 
1984, Conference Record. New York, NY; Institute of Elec- 
trical and Electronics Engineers (1984). (CONF- -840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Bypass diodes are often required to limit the potential for re- 
verse voltage hot-spot heating in high voltage arrays or in arrays 
that undergo periodic operation near the short-circuit point. In ad- 
dition, when properly applied, bypass diodes can minimize the 
effect of shadowing and various internal module failures on the 
array energy output. This paper discusses the mechanical and elec- 
trical integration of bypass diodes beginning with the array-level 
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considerations which influence the selection of an implementation 
approach. Concepts for the mounting of these diodes, both internal- 
ly within the module encapsulant and externally to the exposed rear 
surface of the module, are described. Factors affecting the reliabil- 
ity of bypass diodes, including the control of junction temperature 
through adequate heat sinking and the derating of reverse voltage, 
are discussed. 


19509 Predicting electrochemical breakdown in terrestrial 
photovoltaic modules. Mon, G.R.; Ross, R.G., Jr.; Whitla, 
G.; Orehotsky, J. (California Institute of Technology, Pasa- 
dena; Wilkes College, PA). pp 682-692 of Photovoltaic Spe- 
cialists Conference, 17th, Kissimmee, FL, May 1-4, 1984, 
Conference Record. New York, NY; Institute of Electrical 
and Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Electrochemical corrosion of PV cells can cause a cell-to- 
frame short circuit with two undesirable resuits: (1) catastrophic 
loss of source-circuit power; and (2) high field maintenance 
(module replacement) costs. Parameter dependencies are deter- 
mined and encapsulated two-cell coupons are exposed to a range of 
voltage differences, temperatures, and relative humidities. Material 
relative performance is assessed. Nine different metallization-encap- 
sulation combinations are tested. 22 references. 


19510 Electrical isolation design of photovoltaic modules. 
Kallis, J.M.; Trucker, D.C.; Szeto, R.K.; Cuddihy, E.F.; 
Garcia, A., III. (Hughes Aircraft Co., El Segundo, CA; 
California Institute of Technology, Pasadena; Spectrolab, 
Inc., Sylmar, CA). pp 693-699 of Photovoltaic Specialists 
Conference, 17th, Kissimmee, FL, May 1-4, 1984, Confer- 
ence Record. New York, NY; Institute of Electrical and 
Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

A method was developed for calculating the magnitude and 
location of the maximum electric field for a family of solar-cell-like 
shapes. Simple formulas for use by photovoltaic module designers 
were developed. They provide quantitative information on the ef- 
fects of the cell shape, cell thickness, and pottant thickness on the 
electrical stress intensification at the cell edge. A method for calcu- 
lating the lines of force for three-dimensional electric fields was de- 
veloped and applied to a geometry of interest to the photovoltaic 
program. 8 references, 


19511 Computer modeling results on all-Si cascade solar 
cells. Sparks, P.D.; Allen, F.G.; Daud, T. (California Univ., 
Los Angeles; California Institute of Technology, Pasadena). 
pp 726-728 of Photovoltaic Specialists Conference, 17th, 
Kissimmee, FL, May 1-4, 1984, Conference Record. New 
York, NY; Institute of Electrical and Electronics Engineers 
(1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

The properties of a cascade solar cell made entirely of sili- 
con are investigated numerically with the goal of developing an op- 
timal silicon solar cell grown by molecular-beam epitaxy. The cas- 
cade cell is modeled as two standard back-surface field cells with 
abrupt junctions connected by a tunnel junction. A cascade cell 
would have approximately twice the open-circuit voltage of a 
single cell. If the minority carriers generated in the front cell can 
be reflected before reaching the tunnel junction, then the cascade 
cell will show an increase in efficiency over a single cell by a per- 
centage point. 


19512 Limiting mechanisms in large-grain polycrystalline 
silicon Spatial homogeneity. Culik, J.; Grimes, K. (Solarex 
Corp., Rockville, MD). pp 1137-1142 of Photovoltaic Spe- 
cialists Conference, 17th, Kissimmee, FL, May 1-4, 1984, 
Conference Record. New York, NY; Institute of Electrical 
and Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

An experiment to investigate the spatial homogeneity of 
large-grain polycrystalline silicon shows a number of performance- 
loss mechanisms. Arrays of up to 400 small (about 0.2 sq cm in 
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area) photodiodes were fabricated on a selection of 10 cm x 10 cm 
polycrystalline silicon wafers. Measurements of the illuminated cur- 
rent-voltage (J-V) characteristics were used to generate maps of 
Voc, Jsc, and FF as a function of position; and dark J-V and LBIC 
analysis were used to determine the cause of low performance in 
areas with significantly degraded J-V characteristics. In addition to 
the presence of inclusions, which act as resistive shunts, the per- 
formance of many of the cells is limited by quasineutral recombina- 
tion current, which may vary by up to an order of magnitude 
across a wafer. The increase is the result of either electrically- 
active grain boundaries or numerous subgrain boundaries within the 
grain bulk. In other isolated instances, the open-circuit voltage is 
reduced by excess space-charge recombination current that is not 
correlated with either grain or subgrain boundary activity. 8 refer- 
ences. 


19513 Mechanical proof testing in cell processing. Chen, 
C.P.; Leipold, M.H.; Ross, R.G. (California Institute of 
Technology, Pasadena). pp vp of Photovoltaic Specialists 
Conference, 17th, Kissimmee, FL, May 1-4, 1984, Confer- 
ence Record. New York, NY; Institute of Electrical and 
Electronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

Fracture mechanics test methods are applied to evaluate the 
proof test characteristics of silicon Cz wafers. The results indicate 
that the strength distribution of silicon wafers is truncated by proof 
testing and no subcritical crack growth in silicon is observed during 
proof loading. Mechanical proof testing appears to be an effective 
method to eliminate weak samples before cell processing. 


19514 Zirconia fuel cells and electrolyzers. Isaacs, H.S. 
(Brookhaven National Lab., Upton, NY). Advances in Ce- 
ramics; 3: vp(1981). 

The thermodynamic principals and the development and ap- 
plication of fuel cells and steam electrolyzers using zirconia electro- 
lytes are presented. The effects of overvoltage losses on the effi- 
ciencies and factors determining both the physical and electro- 
chemical parameters are discussed. The rate-controlling process for 
the oxygen electrochemical reaction is considered to be the adsorp- 
tion or desorption of oxygen on the electrode. 
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19515 (DOE/CS/30085—T1) Federal Photovoltaic Utili- 
zation Program. Final report of the Environmental Protection 
Agency. Berg, D.R. (Environmental Protection Agency, 
Washington, DC (USA)). 15 May 1985. Contract AIO1- 
79CS30085. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007282. 

The Environmental Protection Agency’s (EPA) projects 
under the Federal Photovoltaic Utilization Program (FPUP) are 
described and their status and funding are summarized. Thirteen 
projects are listed, for a total funding of $1,224,044. (LEW) 


19516 (MRI/SOL—0102) SOLERAS - Photovoltaic 
Power Systems Project. Photovoltaic power seminar, Febru- 
ary 20-23, 1983. Final report. (Midwest Research Inst., 
Kansas City, MO (USA)). 1983. Contract AC02- 
83CH10093. 156p. (CONF-8302100—). NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE86005605. 

From Photovoltaic power system seminar; Riyadh, Saudi 
Arabia (21 Feb 1983). 

A 350 kW concentrator photovoltaic system has been devel- 
oped in Saudi Arabia. This system is described, both as an overall 
facility and for the major components related to solar energy col- 
lection, conversion, storage, and delivery. Components include the 
array subsystem, power conditioning, and energy storage. The 
theory of operation is discussed for the system, as well as system 
control and data acquisition and solar data collection. The plan for 
compiling data to evaluate the system’s performance is given. 
(LEW) 
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19517 (N—86-14078, pp vp) Solar concentrator degrada- 
tion in Low Earth Orbit (LEO). Thomas, R.G. Sep 1983. 
NTIS, PC A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

The use of parabolically or spherically-shaped mirrors is 
being considered in order to increase the solar energy intensity on 
solar cells. Their use will significantly decrease the size and number 
of the cells needed for a particular application, hence the total 
array cost. Questions arise, however, regarding the long-term (five 
to ten years) efficiency of these devices. Performance degradation 
of the mirror surfaces might result from known hostile elements in 
the low earth orbit (LEO) environment (150-350 nautical miles). 
The degradation issue is addressed in light of present knowledge of 
this environment. The following characteristics of the LEO envi- 
ronment are identified for study: (1) the vacuum of space; (2) sput- 
tering by the residual atoms and particles in space; (3) solar electro- 
magnetic radiation; (4) contamination of the mirror surface; (5) 
atomic oxygen interactions with the surface; (6) bombardment of 
the surface by meteoroids; and (7) irradiation of the surface by ion- 
izing particles (protons). Using the best available information for 
the magnitudes of the necessary quantities, a mathematical analysis 
was carried out, where possible, to determine the degradation in re- 
flectance or other loss caused by each characteristic. Otherwise, 
reasonable estimates are made of corresponding losses, based on al- 
ready published data. 


19518 (N—86-14110) Development of the VOLT-A shut- 
tle experiment. Bifano, W.J.; Bozek, J.M.; Ferguson, D.C. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1985. 13p. NTIS, PC 
A02/MF AO1. 

The NASA Lewis Research Center (LeRC) is investigating 
potential problems associated with the operation of high voltage 
solar cell arrays in the space plasma environment. At high voltages, 
interactions between the solar array and the space plasma could 
result in unacceptable levels of electrical discharge (arcing) and/or 
parasitic losses (current drains from the array to the plasma). The 
objective of the Voltage Operating Limit Tests (VOLT-A) Shuttle 
bay experiment is to characterize space plasma/solar cell panel 
interactions in low earth orbit. VOLT-A consists of an experiment 
plate subassembly which contains four solar panels, an electronics 
subassembly and a Langmuir probe subassembly mounted on an 
MPESS carrier. During a given 8.25 hour data taking period (5-1/2 
continuous orbits), the solar panels, which represent state-of-the-art 
solar cell technologies, will be sequentially subjected to bias vol- 
tages in steps ranging from minus 626 V to plus 313 V. Appropriate 
measurements will be made at each voltage to characterize arcing 
and parasitic losses. Corresponding measurements of the plasma en- 
vironment (plasma density, electron temperature and neutral densi- 
ty) will also be made. Data will be recorded on an on-board tape 
recorder for subsequent data reduction and analysis. 


19519 (SAND—85-2390C) Design considerations for 
stand-alone photovoltaic systems. Chapman, R.N. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. ilp. (CONF-860322—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006470. 

From 1. international symposium on applications of solar and 
renewable energy; Cairo, Egypt (23 Mar 1986). 

Long-term availability, defined as the total energy delivered 
over the lifetime of a system divided by the total energy demand, is 
a major design criterion for stand-alone photovoltaic systems. Using 
long-term insolation data from 18 US sites and a newly developed 
performance model, we found that common sizing practices do not 
reliably provided desired availability. We developed a new tech- 
nique that allows the designer to size for a specific long-term avail- 
ability. This new technique can be used for most climatic types 
found worldwide and for any stand-alone photovoltaic system. The 
long-term insolation data and performance model were also used to 
study the yearly variations in availability. We found that even with 
systems designed for high long-term availability, there will be peri- 
ods of very low availability. 
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19520 (SAND—85-7006) Protecting interconnections be- 
tween photovoltaic generators and utility distribution lines. 
(Electric Research and Management, Inc., Thomaston, ME 
(USA)). Nov 1985. Contract AC04-76DP00789. 127p. 
NTIS, PC A07/MF AO1; 1; GPO Dep. File Number 
DE86007244. 

This report discusses the protective relaying needed to con- 
nect an intermediate-sized photovoltaic generator (50 kW to 1000 
kW) to an electric utility distribution line. Nontechnical language 
explains the protection issues: why utilities require protection de- 
vices to ensure public and worker safety, avoid property damage, 
and maintain service; and how generator owners can select fuses, 
circuit breakers, and relays to meet utility requirements. Optional 
equipment that protects the generator from possible damage and 
unnecessary disconnects is also discussed. The report reviews the 
cost of interconnecting, and it offers two present-worth formulas 
for determining the cost effectiveness of optional, owner-side pro- 
tection. 


19521 Federal photovoltaic utilization program status 
report. Lawson, A.C. (California Institute of Technology, 
Pasadena). pp 986-990 of Photovoltaic Specialists Confer- 
ence, 17th, Kissimmee, FL, May 1-4, 1984, Conference 
Record. New York, NY; Institute of Electrical and Elec- 
tronics Engineers (1984). (CONF-840561—). 

From 17. IEEE photovoltaic specialists conference; Orlando, 
FL, USA (1 May 1984). 

This paper is a partial status report of the Federal Photovol- 
taic Utilization Program. Selected photovoltaic systems, already in- 
stalled or being installed by 24 federal agencies under the sponsor- 
ship of the Department of Energy, are described with both text and 
illustrations. More than 1,000 DOE-funded photovoltaic systems 
now are in operation providing an estimated peak power output of 
410 kWp. 
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REFER ALSO TO CITATION(S) 19553, 19557 


19522 (DOE/DR/00789—T15) SSPS monthly data No. 
5, July 1985; plant operation report and daily operation sum- 
mary. (Compania Sevillana de Electricidad, S.A., Madrid 
(Spain)). Jul 1985. Contract AC04-76DR00789. 120p. NTIS, 
PC A06. File Number DE86006510. 

Operation and maintenance highlights for the Central Re- 
ceiver System and the Distributed Collector System are presented 
for the month of July, 1985. The activities in the Central Receiver 
System have been centered on the final preparation for the High 
Flux Experiment (HFE). The receiver was filled with sodium on 
July 24 after the Gas Chromatograph was installed. The correct 
operation of the PCS was tested on the last two days of the month. 
The operation of the DCS has been very limited. Among the 
causes have been the work required to install the Oil Cooler, the 
failure of the Main Generator, and a failure in the Uninterruptible 
Power Supply. 


19523 (DOE/DR/00789—T18) IEA-SSPS ASR Thermo- 
dynamics report: results of a numerical simulation and surface 
temperature measurements. Lemperle, G. (Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Stuttgart (Germany, F.R.)). Feb 1985. Contract AC04- 
76DR00789. 25p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86006675. 

The computer code HOTREC was used to calculate the 
thermodynamic behavior of the Almeria Advanced Sodium Receiv- 
er. The results of temperature and heat flux measurements are pre- 


sented. (BCS) 
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19524 (DOE/SF/10499—T91) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. PSS final design calculations. Book 1 of 26: site develop- 
ment and preliminary earthwork construction package 1 
(RADL 7-8), (Stearns-Roger Engineering Corp., Denver, 
CO (USA)). 1980. Contract AC03- 79SF10499. 22p. 
(STMPO—176; SAN—0499-50-Bk.1; MDC-G—8502-Bk. 1). 
NTIS, PC A02. File Number DE86001382. 

The civil calculations presented include the drainage, roads, 
pavement, basecourse, and earthfill design of the Barstow Solar 
Pilot Plant. (BCS) 


19525 (DOE/SF/10499—T93) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. PSS final design calculations. Book 3 of 26. Structural 
steel and buildings construction package 5 (RADL 7-8). 
(Stearns-Roger Engineering Corp., Denver, CO (USA)). 

1980. Contract AC03-79SF 10499. 462p. (STMPO—178; 
SAN—0499-50-Bk.3; MDC-G—8502-Bk.3). NTIS, PC A20. 
File Number DE86001384. 

This document is provided in support of the Structural Steel 
and Buildings Construction Package for the Barstow Solar Pilot 
Plant. The structural calculations presented include computer print- 
outs, and steel design for the Raw/Service Water Pump Building, 
Secondary Fire Pump Building, TSS Control and Electrical Build- 
ings, TSS Pipe Supports, and Wind/Pyranometer towers. (BCS) 


19526 (DOE/SF/10499—T123) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. CS-MCS and CS-plant interface requirements (RADL 
item 2-30-1). (McDonnell Douglas Astronautics Co., Hun- 
tington Beach, CA (USA)). Jun 1982. Contract ‘AC03- 
79SF10499. 365p. (STMPO—203; SAN—0499-51-06/82; 
MDC-G—7852.06/82). NTIS, PC A16/MF AOI; 1; GPO 
Dep. File Number DE86000703. 


The requirements defined in this document establish the 
overall Collector Subsystem operating philosophy along with the 
collector interfaces with the rest of the plant. These requirements 
are based on and are compatible with the overall 10 MWe Pilot 
Plant operating philosophy. This issue of the document reflects the 
June 1982 “as-built” version of the collector interfaces with the rest 
of the plant. It is an update to the May 1981 version documented 
previously, with all changes indicated with a vertical bar in the 
right-hand margin. It should be noted that as of this publication, 
there are no known open items in the interface definition. 


19527 (DOE/SF/10499—T156) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: plant maintenance/training 
manual (RADL Item 2-37). Section 9. Heating, ventilating, 
and air conditioning. (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA)). Sep 1982. Contract AC03- 
79SF10499. 186p. (STMPO—243; SAN—0499-82-Sect.9; 
MDC-G—9705-Sect.9). McDonnell Douglas Astronautics 
Company, 5301 Bolsa Ave., Huntington Beach, CA 92647. 
File Number T186000671. 

The heating, ventilating, and air conditioning systems of the 
Barstow Solar Pilot Plant are presented. The material provided is 
intended for training and maintenance usage by Southern California 
Edison Operations Personnel. (BCS) 


19528 (DOE/SF/10499—T159) 10 MWe Solar Thermal 
Central Receiver Pilot Plant solar facilities design integra- 
tion. Master control system as-built drawings (RADL Item 6- 
5). Volume 1. Software listings. Section 1. Measurement in- 
formation file and BCS. (McDonnell Douglas Astronautics 
Co., Huntington Beach, CA (USA)). Sep 1982. Contract 
AC03-79SF10499. 438p. (STMPO—249; SAN—0499-860- 
Vol.1-Sect.1; MDC-H—0130-Vol.1-Sect.1). NTIS, PC A19. 
File Number DE86001390. 


The information contained in this document represents the 
“as built” configuration of the master control system of the Bar- 
stow Solar Pilot Plant. Software listings of the Master Information 
File and the Beam characterization System are presented. 
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19529 (EUR—9622, pp 231-235) New results from the 
solar chimney prototype and conclusions for large power 
plants. Lautenschlager, H.; Haaf, W.; Schlaich, J. (Schlaich 
und Partner, Stuttgart, Germany, F. R). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In the two years of its existence, the Solar Chimney Pilot 
Plant near Manzanares, Spain, has shown clearly that Solar Chim- 
neys will have a good position among the large scale renewable 
energy power plants in the time to come. The prototype is now 
working continuously both in grid connection and stand alone 
mode. Because of its simple principle and its good-natured” behav- 
iour most of the problems encountered in ordinary WECS do not 
occur. Operation in case of cloudy sky and even by night demon- 
strates how exceptionally well this system is adapting to varying 
ambient climatic conditions. Due to the unfavourable dimensioning 
of some of the components air friction inside as well as wind load 
on parts of the collector roof outside turned out to be higher than 
expected, but these problems can be eliminated easily in a future 
plant. On the other hand the chimney conversion efficiencies are 
better than assumed in early theoretical model calculations. After 
having confirmed the physical principle, within the next year the 
plant will be changed over from a test object to a genuine power 
production plant along with some structural alterations. But yet 
now it can be considered proven that large Solar Chimneys will be 
able to produce electrical energy at a cost of less than 0.30 DM/ 
kWh if placed at suitable sites. (orig.). 


19530 (SAND—85-8241) Proceedings of the Department 
of Energy solar central receiver technology annual meeting. 
(Sandia National Labs., Livermore, CA (USA)). Dec 1985. 
Contract AC04-76DR00789. 543p. (CONF-8510122—). 
NTIS, PC A23/MF A0Ol; 1; GPO Dep. File Number 
DE86006320. 

From Central receiver solar thermal technology conference; 
Williamsburg, VA, USA (2 Oct 1985). 

This document includes papers and presentation materials 
presented at the Solar Central Receiver Technology Annual Meet- 
ing held in Williamsburg, Virginia, October 2-3, 1985. 


19531 (SAND—85-8250) Convective loss measurements 
at the 10 MW/sub e/ Solar Thermal Central Receiver Pilot 
Plant. Stoddard, M.C. (Sandia National Labs., Livermore, 
CA (USA)). Jan 1986. Contract AC04-76DP00789. 90p. 
NTIS, PC A05/MF AOl1; 1; GPO Dep. File Number 
DE86006651. 

Experiments were performed at the 10 MW/sub e/ Solar 
Thermal Central Receiver Pilot Plant to measure the convective 
heat transfer from the receiver. Determining the convective loss 
will help reduce the uncertainty in the calculation of thermal effi- 
ciency for solar central receivers. Two types of results are present- 
ed from the data: (1) the overall receiver convective coefficient, 
and (2) detailed information on the local (panel) losses as a function 
of wind direction. The overall measured convective coefficient is 
also compared with predictions from correlations developed to cal- 
culate the convective coefficient. The comparison between the 
measured and predicted convective coefficients is good, although 
the correlations tend to overpredict the measured data by about 
10%. 


1408 Ocean Energy Systems 


19532 (DOE/CH/10093—100) Federal Ocean Energy 
Technology Program. Multi-year program plan, FY 85-89. 
(USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC. Wind/Ocean Technologies 
Div.). Dec 1985. Contract AC02-83CH10093. 40p. IS, 
PC A03/MF A01; GPO Dep. File Number DE85016870. 
The largest ocean energy contribution potential for the US 
that has been identified by past Department of Energy (DOE) stud- 
ies is Ocean Thermal Energy Conversion (OTEC). Another source 
of cost-effective energy extraction may be available from waves. 
This plan describes activities in these areas. Other alternatives such 
as currents, salinity gradients, etc., may be investigated if deemed 
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appropriate due to new information regarding extraction techniques 
or resource availability. This Multi-Year Program Plan (MYPP) 
presents a program strategy consistent with the national policy of 
providing an adequate supply of energy at a reasonable cost. The 
following sections describe the activities planned for the FY 85-89 
period, the rationale for these activities, five-year objectives, and 
the program goals. 
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REFER ALSO TO CITATION(S) 19553, 19556, 20135, 20154, 20210 


19533 (CONF-830630—2) Performance evaluation of a 
cocooned office building in a cold climate integrating passive 
solar techniques with modern technology. Kroner, W.M. 
(Rensselaer Polytechnic Inst., Troy, NY (USA). Center for 
Architectural Research). 1983. Contract FC02-80CS30350. 
9p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86004935. 

From International conference on passive and low energy 
architecture; Chania, Crete, Greece (27 Jun 1983). 

The performance evaluation of the RPI passive solar Visi- 
tors Information Center (VIC) has an actual yearly total energy use 
of 172 MBtu/yr, or on a per unit floor area basis, 33.28 kBtu/ft?-yr. 
This represents a 70% reduction in total energy consumption com- 
pared to a similar non-solar building designed under the same 
energy conservation building code. The actual performance of the 
VIC is within 2% of the simulated performance used during the 
design phase. The design of the VIC utilizes timeless passive solar 
heating, cooling and daylighting techniques, but integrated within a 
high technology building context. Passive systems are integrated 
with a complex set of energy flow controls and HVAC back-up 
systems. Occupants are provided with multiple-comfort-options in- 
cluding personalized comfort systems. The findings associated with 
this project suggest a new use of passive solar techniques through 
the use of “Comfort Optimization Membranes”. These membranes, 


spaces in themselves, utilize renewable forms of energy, contain nu- 
merous energy flow controls and sensing devices to reduce the 
impact of microclimate liabilities and maximize the use of renew- 
able energies. 


19534 (CONF-840410—2) Statistical methods for the 
storage size optimization in solar hot water systems. Schucan, 
T.H.; Scherer, P. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). 1985. 6p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86751232. 

From 1. European Communities conference on solar heating; 
Amsterdam, Netherlands - Apr 1984). 

The optimal size of the short term store in a solar hot water 
system depends significantly on meteorological data. The crucial 
link connecting these data with the properties of the collectors, the 
heat demand and the store size, is the amount of backup energy per 
year which has to be secured from secondary sources. We propose 
that this connection can be formulated in the most concise way by 
the introduction of statistical concepts. In a first step we derive a 
simple analytical formula relating the backup energy per month to 
the storage size and to the mean values and variances of the daily 
net heat input characteristic for this month. The meteo data of 8 
years have been used to derive those quantities and the daily 
energy demand for hot water has been assumed constant. In the 
second step the values of these backup energies summed over the 
whole year have been validated by comparison with those obtained 
from a day-to-day numerical simulation. An agreement within 
<=6% has been found in most cases. By introducing the autocor- 
relation functions describing the memory of the weather, we have 
further improved this agreement. (orig.). 


19535 (DOE/ET/20110—14) Comparative economic 
analysis of a solar-powered/fuel-assisted hybrid Rankine 
system. Lior, N.; Koai, K. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Mechanical Engineering and Applied Me- 
chanics). 1984. Contract AC03-78ET20110. 6p. (CONF- 
840622—-14). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86004465 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 
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A present-value life-cycle economic analysis was performed 
for the SSPRE solar-powered/fuel-assisted hybrid Rankine system 
used for cooling. This cycle obtains about 80% of its energy from a 
solar source at about 100°C, and 20% from a fuel-fired superheater 
and operates at an efficiency of 15 to 20%, double from that of 
comparable all-solar cycles. It was found that the present-value life- 
cycle cost of solar energy is the predominant cost component, and 
the economic advantage of this cycle in halving the solar collector 
area was quantified. The concept of an economic COP$ as pro- 
posed by the first author was used to good advantage in this hybrid 
system. Based on the economic parameter values and method used 
here, the electrically driven vapor compression chiller delivers at 
present cooling at about half the cost of the best solar cooling sys- 
tems. 


(DOE/SF/15295—T1) Thermochromic materials 
research for optical switching films. Final technical report, 30 
September 1984-31 December 1985. Jorgenson, G.V. (Hon- 
eywell, Inc., Minneapolis, MN (USA). Systems and Re- 
search Center). 1985. Contract AC03-84SF15295. 22p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86006913. 

Vanadium dioxide was the material chosen for study because 
its transition temperature is nearest to that needed for solar energy 
control in building, because it undergoes a large IR transmittance 
and because it was known that its transition temperatures could be 
changed by doping. Reactive ion beam deposition (RIBS) was 
chosen as the means for depositing doped VOz films for evaluation. 


19537 (EUR—9882-EN) European Modelling Group for 
SHS and DHW. Final report of the Italian participation. 
Biondo, A.; Inguanti, G. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1985. 151p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

This report deals with the work carried out under research 
contract No. ESA-M-160-1 that the Commission of the European 
Communities signed with ENEL (National Board for Electric 
Energy) and Phoebus, in the framework of the European Modelling 
Group coordinated project. Such project, which is one of the con- 
certed actions of Project A (Solar Energy Application to Dwell- 
ings), involves participants from eight countries of the European 
Economic Community and concerns the development of computer 
simulation models as well as the knowledge of the accuracy and va- 
lidity range of these models. After an introduction which outlines 
the main objectives of the project, details are given on the develop- 
ment and use of EMGP1, the first European modelling programme, 
and EMGP2, a generalised modelling programme. Both pro- 
grammes have been carefully tested against the data supplied by 
only the SPTF installations. Then the report treats of two other im- 
portant tasks of the group: the execution, by means of the models, 
of a series of studies on different types of solar systems and the de- 
velopment and improvement of simplified methods, needed for a 
quick evaluation of solar installations. (orig.). 


19538 (EUR—9884-EN) European Modelling Group for 
solar systems. Final report of the Belgian participant. De- 
bosscher, A.; Lammens, G. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1985. 214p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

This document reports about the contribution of the Belgian 
M2-participant, contract nr. ESA-M-115-B, to the objectives of the 
European Modelling Group for the period July ’81 - June ‘83: - the 
development and improvement of a European detailed and modu- 
larly structured simulation program for solar systems (EMGP) - 
validation of this program using experimental data from the Solar 
Pilot Test Facilities (SPTF) - system performance and optimisation 
studies with EMGP - the development and validation of a Europe- 
an simplified solar system calculation method. A first version of the 
detailed simulation program (EMGP1) was used for validation of a 
first series of SPTF-data files, obtained from the reference solar sys- 
tems (SS1 ‘s) in different countries. Several improvements to the 
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program were made, together with the necessary extensions for 
simulation of the generally more complicated SS2-'s. This extended 
program EMGP2 was then validated against another series of data- 
files. The flexibility and the generality of EMGP2 was then tested 
in a collective exercise of system performance calculations and opti- 
misation studies, for a series of Domestic Hot Water and Space 
heating systems, including the Belgian SPTF-SS2. Parallel to the 
development of EMGP2, a number of existing simplified calcula- 
tion methods were validated against the results of detailed simula- 
tions. Some possible improvements were pointed out, corrective al- 
gorithms were gradually implemented and tested and, as a final syn- 
thesis, a new European Simplified Method 1 (ESM1) was proposed 
which yields more accurate results than the existing methods. 
(orig.). 


19539 (SERI/TR—253-2602) Reliability testing of active 
SDHW components. Part I. Test results of sensors used in 
control systems. Farrington, R.B. (Solar Energy Research 
Inst., Golden, CO (USA)). Jan 1986. Contract AC02- 
83CH10093. 30p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004423. 

This testing was to determine the effect of thermal cycling 
between collector stagnation temperature and ambient temperature 
on the response of thermistors and freeze protection switches that 
could be mounted in a collector. We selected typical sensors for 
testing and characterized them in a calibrated temperature bath. 
The control failure we saw invalidated any conclusions about the 
sensors that failed because of high temperature, but it gave us addi- 
tional confidence in the sensors that survived high temperature. We 
tested 11 freeze protection switches from six solar control compa- 
nies. Three switches failed catastrophically from exposure to 
238°C, one switch failed catastrophically during the thermal cy- 
cling test, four switches remained within 2°C of their original spec- 
ifications, and the two switches without specifications changed less 
than 1.5°C. We tested five 3000-ohm thermistors from two solar 
control companies and twelve 10,000-ohm thermistors from six 
companies. All of the 3000-ohm thermistors catastrophically failed 
the exposure to 238°C, while all of the 10,000-ohm thermistors sur- 
vived. Four of the 10,000-ohm thermistors failed during the thermal 
cycling test, while four other thermistors were essentially unaffect- 
ed by the testing. 


19540 (SERI/TR—253-2604) Reliability testing of active 
SDHW components. Part II. Results of collector scaling tests 
and the effect on thermal performance from scale build-up. 
Bingham, C.E.; Farrington, R.B. (Solar Energy Research 
Inst., Golden, CO (USA)). Jan 1986. Contract AC02- 
83CH10093. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004419. 

The objective of this work was to determine how much 
scale accumulates in a flat-plate collector caused by repeated filling 
and draining. Laboratory testing of solar domestic hot water system 
components in FY 1983 showed that a significant amount of scale 
accumulated on draindown (drainout) valves, air vents, vacuum 
breakers, check valves subject to periodic draining on one side 
(such as when used as an isolation valve), and tempering valves. In 
FY 1984, we tested a flat-plate collector to measure the degree of 
scale accumulation caused by evaporation of water. Testing over a 
period of one year and 9733 cycles caused a 7% decrease in collec- 
tor volume because of scale, which is equivalent to uniform scaling 
of 0.25 mm. A 1-mm scaling thickness would decrease the heat re- 
moval factor by 6% of increase the absorber plate temperature and 
overall heat loss factor U/sub L/ by 5°C and 2%, respectively. 
This would result in a 13% reduction in the amount of energy col- 
lected. Homeowners in geographical areas where the water has a 
high potential for scaling should not use direct solar energy systems 
that use conventional flat-plate collectors unless they treat the 
water before it enters the system. 


19541 (SERI/TR—253-2605) Reliability testing of active 
SDHW components. Part III. Development of a fault detec- 
tion system. Farrington, R.B. (Solar Energy Research Inst., 
Golden, CO (USA)). Jan 1986. Contract AC02-83CH10093. 
a NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86004418. 

This report describes a fault detection system developed for 
solar domestic hot water systems that will assist the homeowner 
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and repairman in detecting major operational faults with the 
system. A study by the Florida Solar Energy Center showed that 
most homeowners were unaware of how well their systems were 
operating. With this need in mind, we developed a system that will 
detect and display circulation failures, nighttime circulation, freeze 
protection failure, and overheating protection failure. Cost of the 
unit using retail prices for components is less than $55.00 (1985 $), 
excluding the sensors. Fault detection systems are necessary, since 
it is difficult for homeowners to know the status of their system. 
Our device is sufficiently developed for industry to use, although 
further development of some of the sensors and some cost reduc- 
tion is necessary. 


19542 (STF—15A85010) Solar heating plant at Stavanger 
Squash Centre. Test results from 1984/1985. Drangsholt, F. 
(SINTEF, Trondheim (Norway)). Feb 1985. 20p. (In Nor- 
wegian). NTIS Sales Only), PC A02/MF AOl1. File 
Number DE86751195. 

The report deals with test results from the solar heating 
system at Stavanger Squash Centre. Difficulties arose as regards 
both the heating system and the measuring equipment in the time of 
operation. The gross energy output is calculated to be 15183 kWh 
and the annual efficiency to be 12.7%. The hot-water consumption 
was considerably lower than assumed in advance. 6 drawings, 5 
tables. 


19543 (STF—62A84011) 14 low-energy houses at Heim- 
dal, 7, Pt. 3 solar heated houses. Gunnarshaug, J. (SINTEF, 
Trondheim (Norway)). Apr 1984. 64p. (In Norwegian). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86751192. 

The present report sums up the background, aims, plans, 
design, systems, preliminary test results and practical experiences 
from 3 solar houses at Heimdal (Norway). Not any of the solar 
heating systems has been in operation throughout the time of re- 
cording. In spite of this, the energy consumption in a so-called 
double-shell house, is about the same as in the super-insulated 
houses in the same area. Detailed measurements in another double- 
shell house which is equipped with an “American” solar heating 
system, uncovered certain weaknesses. This house is to be rebuilt. 
25 drawings, 4 tables. 
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REFER ALSO TO CITATION(S) 19517, 19535, 19540 


19544 (CONF-860406—2) Stability and economics of 
solar ponds using ammonium salts. Hull, J.R. (Argonne Na- 
tional Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 
27p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85018449. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 

The use of ammonium salts in salt gradient solar ponds elimi- 
nates the environmental problems associated with NaCl by incorpo- 
rating the salt discharge from the solar pond into the fertilizer cycle 
of an agricultural system. An examination of thermophysical prop- 
erties of several ammonium salts suggests that both ammonium ni- 
trate and ammonium sulfate can provide hydrodynamic stability 
equivalent to NaCl. The cost of the fertilizer salt is based on the 
real interest for holding the fertilizer in inventory. Costs are inde- 
pendent of the rate at which the salt is cycled through the pond, 
which makes desirable a maintenance scheme that minimizes the 
thickness of the upper convecting zone. 


19545 (CONF-8312130—1) Durability tests of solar ab- 
sorptive coatings. Frei, U.; Keller, J. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). 1985. 
10p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86751231. 

From 3. IEA task workshop on service life of solar collector 
components and materials; Lyngby, Denmark (6 Dec 1983). 

Within the framework of the Swiss research program "’Reli- 
ability and Durability of Solar Energy Systems”, 19 different ab- 
sorber samples have been exposed to accelerated temperature and 
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humidity tests as well as to an outdoor test under natural meteoro- 
logical conditions. Some of the samples are cut out from collectors 
identical to those subjected to a stagnation test of two years. Before 
and after the exposure of the samples the absorptance and the emit- 
tance of the coating as well as its mechanical resistance (adhesion) 
have been measured. Moreover, photographs and scanning electron 
microscope pictures have been taken. The results of the experi- 
ments show that generally high temperatures (200°C) as well as the 
combined influence of temperature and humidity produce the most 
pronounced degradations. Furthermore, selective coatings with 
rather high emittances are substantially less stable than well made, 
selective or non selective coatings. (orig./BWI). 


19546 (CONF-8312130—2) EIR solar heating plant cor- 
rosion surveillance program. Wiedemann, K.H. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)). 1985. 6p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86751233. 

From 3. IEA task workshop on service life of solar collector 
components and materials; Lyngby, Denmark (6 Dec 1983). 

The reliability and the d durability of a solar heating system is 
essentially dependent on the corrosion resistance of the materials 
used in the coolant circuit. A knowledge of the corrosion behav- 
iour of the materials in the coolant is a precondition for the design 
of a collant circuit as well as for an optimization of the working 
conditions. A corrosion surveilance program has been commenced 
for the EIR solar heating unit. The program includes two sub-pro- 
grams: Surveillance of the circuit coolant and testing of circuit ma- 
terial samples, mounted in a circuit by-pass. (orig./BWI). 


19547 (CONF-8505132—2) Characterization of the ther- 
mal performance of uncovered solar collectors by parameters 
including the on wind velocity, humidity and in- 
frared sky radiation as well as on solar irradiance. Keller, J. 
(Eidgenoessisches Inst. fuer Reaktorforschung, pone. 
gen (Switzerland)). 1985. 34p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86751230. 

From 2. workshop on solar assisted heat pumps with ground 
coupled storage; Vienna, Austria (8 May 1985). 

Uncovered solar collectors are preferably used in systems 
where the temperature of the collector heat transfer fluid lies close 
to or below the ambient temperature. This condition is mostly ful- 
filled in two cases: Swimming pool heating and heat pump applica- 
tions. The thermal performance of these components strongly de- 
pends on wind velocity, humidity and infrared sky radiation as well 
as on solar irradiance. In a physical model the overall heat transfer 
coefficient Usub(m) is expressed in terms of the meteorological pa- 
rameters as well as in terms of two characteristics of the collector 


design and mounting. These dependences are analyzed numerically. 
Based on experiments on a plastic collector carried out at our test 
facility the two design parameters of Usub(m) as well as the optical 
efficiency could be evaluated. (orig./BWI). 


19548 (DFVLR- a Microprocessor-controlled 
optical measuring system for large mirror modules. Kochne, 
R.; Rach, E.; Reich, F. (Deutsche Forschungs- und Ver- 
suchsanstalt fuer Luft- und Raumfahrt e. V., Koeln (Germa- 
ny, F.R.)). Oct 1985. 62p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86751374. 

beam quality of mirrors virtually influences the per- 
formance of solar plants with focusing collectors. To determine it a 
microprocessor-controlled contactless measuring system was devel- 
oped and installed to investigate large flat and curved mirror sur- 
faces (<=10 m?), and the mathematical algorithm necessary for 
evaluating the measured data was derivated. The very accurate 
method is based on laser ray tracing to determine the waviness and 
deviation from the ideal contour which can be expressed as root- 
mean-square (sigma-) value. Measurements on parabolic trough mir- 
rors and heliostat segments yielded sigma-values of about 10 and 
3.7 mrad, respectively. (orig.). With 24 figs., 3 tabs., 7 refs. 


19549 (EIR—572) Metaroz study - application of the 
computer code DELSOL’ for the heliostat field evaluation of 
an alpine sited solar central receiver power plant. Gregory, 
N. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
a Switzerland)). 17 Sep 1985. 22p. NTIS (US Sales 
ly), PC A02/MF AO1. File Number 1E86751227, 
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The computer code DELSOL I, designed for the calculation 
of the optical performance, field layout and optimal system design 
for solar central receiver plants, is ideally suited to level site appli- 
cations without severe horizon limitations. The SOTEL Metaroz 
Study was performed for an alpine siting of a solar central receiver 
plant. The mountain range, which was utilized for the receiver site 
would in winter sometimes shade the heliostat field. By means of 
simple pre- and postprocessing programs, the DELSOL code was, 
despite it’s limitations, successfully used to evaluate the heliostat 
field layout chosen for this site. This paper summarizes the most 
important results calculated for the Metaroz reference design as- 
suming operation under perfect weather conditions. From these re- 
sults, it was possible to assess the field potential, the power into 
cavity and the energy potential characteristics of the different he- 
liostat zones. (orig.). 


19550 (EUR—10201-EN-FR-DE) Design and develop- 
ment of an easy-made air type solar collector (convective 
loop). Final report. Sferides, A.D.; Tsingas, E.P. (Commis- 
sion of the Euro Communities, Luxembourg. Director- 
ate-General for Information, Market and Innovation; Salon- 
ica Univ. (Greece)). 1985. 198p. Commission of the Europe- 
an Communities, Luxembourg. Office of Official Publica- 
tions of the European Communities. 

The original purpose of this project had been the design, 
construction and monitoring of an easy-made inexpensive solar air 
collector with a prescribed mode of operation and a specific desti- 
nation: The collector is to be mounted on the south oriented walls 
of passive solar buildings, in a way to form an integral part of 
them, effecting in the passive heating of the buildings. Having de- 
fined its purpose, it is easily derived that the collector ought to per- 
form through natural convection. In this project, as has been modi- 
fied, a solar air collector with the prescribed characteristics has 
been studied theoretically, using an original computer algorithm for 
as an “exact” approach to the problem as possible. Comparatively 
little has been reported up to now on collectors of this specific 
form and mode of operation. Results investigate the relationship of 
the constructional factors and their influence on the overall collec- 
tor efficiency. An investigation of the constructional materials is 
also performed and property values for a variety of them are re- 
ported. Costing of the possible solutions is computed and methods 
for the monitoring and testing of the collectors are included. An 
extended list of references is given for the field of solar air collec- 


tors at the beginning of the report. (orig.). 


(SAND—85-1467) Degradation of parabolic-cylin- 
drical solar collector performance: receiver misalignments and 
tracking inaccuracies. Ratzel, A.C. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 9p. (CONF-860406—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002591. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 

Studies were conducted to determine the performance of a 
2-m, 90° E-W oriented solar reflector trough and a receiver assem- 
bly consisting of a receiver tube surrounded by a concentric outer 
glass envelope. Three receiver tube diameters (2.223, 2.54, and 
3.175 cm o.d. tubes) were analyzed subject to a variety of collector 
errors including receiver misalignments and tracking bias, to assess 
the detrimental effects of these problems. Of the possible problems 
considered, it was shown that a misalignment of the receiver assem- 
bly above the focal plane is most critical, since the absorbed solar 
fluxes are concentrated near the base of the tube, leading to possi- 
ble “hot spots.” In addition, as a result of this work, it was shown 
that the intermediate receiver tube size (2.54 cm o.d.) should be 
used with the 2-m reflector trough, so long as small errors and mis- 
alignments are expected. 


19552 (SAND—85-1658C) DOE innovative concentrator 
project. Mancini, T.R. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 12p. 
(CONF-860406—3). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86000205. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 
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The purpose of the Department of Energy Solar Thermal 
Program Concentrator Task is to develop efficient, low cost meth- 
ods of concentrating solar energy as a high temperature thermal 
source for process heat applications and for electrical power gen- 
eration. The annual efficiency and cost of point-focus concentrators 
are presently about 62% and $650/M?, respectively. The long-term 

program goals are to produce point-focus concentrators which are 
78% efficient for a cost of $140/M2. 


19553 (SAND—85-2415C) Collector field maintenance: 
distributed solar thermal systems. Boes, E.C.; Cameron, 
E.C.; Harley, E.L. (Sandia National Labs., Albuquerque, 
NM (USA)). 1984. Contract AC04-76DP00789. 12p. 
(CONF-8410386—2). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86003347. 

From IEA/SSPS meeting; Almeria, Spain (8 Oct 1984). 

This paper reports on recent operation and maintenance ex- 
periences with distributed solar thermal systems. Although some in- 
formation on system-level operation and maintenance requirements 
will be included, the emphasis will be on reporting collector field 
maintenance experiences. Operation and maintenance data have 
been compiled from three different distributed solar thermal 
projects for this presentation, including a total of 11 different col- 
lector fields. The three projects are: the Coolidge Solar Irrigation 
Project; the Solar Industrial Process Heat (IPH) Project; and the 
Modular Industrial Solar Retrofit (MISR) Project. 


19554 (SAND—85-2416C) Collector fields: potential for 
pg? we Boes, E.C. (Sandia National Labs., Albuquer- 

NM (USA)). 1984. Contract AC04-76DP00789. Op. 
CONF- -8410386-—1). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86003582. 

From IEA/SSPS meeting; Almeria, Spain (8 Oct 1984). 

This paper discusses the potential for improvements of dis- 
tributed solar thermal collector technologies. For line-focus collec- 
tors, developmental activities that can improve performance, dura- 
bility, reliability, and costs are separately discussed. In the case of 
point-focus technology, a status report is given, and a brief discus- 
sion of this technology's most important advantages relative to 
other solar energy technologies is given. 


(SERI/TP—253-2819) System performance analy- 
sis of stretched membrane heliostats. Anderson, J.V.; 
Murphy, L.M.; Short, W.; Wendelin, T. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Dec 1985. Contract 
AC02-83CH10093. 8p. (CONF-860406—5). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85016885. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 a 1986). 

The optical performance of both focused and unfocused 
stretched membrane heliostats was examined in the context of the 
overall cost and performance of central receiver systems. The sensi- 
tivity of optical performance to variations in design parameters 
such as the system size (capacity), delivery temperature, heliostat 
size, and heliostat surface quality was also examined. The results 
support the conclusion that focused stretched membrane systems 
provide an economically attractive alternative to current glass/ 
metal heliostats over essentially the entire range of design param- 
eters studied. In addition, unfocused stretched membrane heliostats 
may be attractive for a somewhat more limited range of applica- 
tions, which would include the larger plant sizes (e.g., 450 MW) 
and lower delivery temperatures (e.g., 450°C), or situations in 
which the heliostat size could economically be reduced. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 20017 


19556 (DOE/CE/30754—1) Analysis of the thermal stor- 
age performance of brick masonry and similar materials. 
Seoke, S.S. (Brick Inst. of America, Reston, VA). Aug 
1984. Contract FG02-82CE30754. 328p. NTIS, PC A15/MF 
A0l; 1; GPO Dep. File Number DE86006825. 
For many years brick masonry and other massive solid mate- 
rials have been used for thermal storage in passive solar applica- 
tions. Materials for thermal storage have been selected on the basis 
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of density, specific heat, thermal diffusivity, heat capacity, diurnal 
heat capacity, etc., and combinations of these properties related fac- 
tors. The results of this study provide information so that the selec- 
tion of thermal storage materials may be based on calculated time 
lag, temperature fluctuations, and the amount of heat stored. 


19557 Thermal energy storage for solar systems. Kreith, 
F.; West, R.E. (Solar Energy Res. Inst., Golden, CO). pp 
491 of Proceedings of the Fall 1985 meeting of the Electro- 
chemical Society. Pennington, NJ; Electrochemical Society 
(1985). (CONF-851048—). 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

The theory and the operational data for storage systems that 
have been used in connection with various solar thermal applica- 
tions, such as the Solar One, are reviewed. Various options for stor- 
ing heat at temperatures up to 900°C using a molten salt are pre- 
sented. The paper concentrates on novel techniques of insulation 
suitable for use with corrosive materials such as salts and gives eco- 
nomic estimates of the cost for various storage modes. 


19558 Solid-state phase-change materials for thermal 
energy storage. Benson, D.K.; Chandra, D. (Solar Energy 
Res. Inst.). pp 497-498 of Proceedings of the Fall 1985 
meeting of the Electrochemical Society. Pennington, NJ; 
Electrochemical Society (1985). (CONF- 851048—). Con- 
tract AC02-83CH10093. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

Solid-state phase-change materials undergo reversible 
changes in their crystal structures at temperatures well below their 
melting points. Two types are the layered perovskites, typified by 
(n-CioH21NHs)MnCk, and so-called plastic crystals such as pentae- 
rythritol C(CH2OH),. Both form molecular crystals which absorb 
energy when intermolecular bonding is relaxed and portions of the 
molecule gain additional freedom of motion. The thermophysical 
properties of such materials and the effects of interstitial and substi- 
tutional doping are described. 
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19559 The economics of magma power generation. 
Carson, C.C.; Haraden, J. (Geothermal Technology Devel- 
opment Division, Sandia National Lab., Albuquerque, NM). 
pp 171-175 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

An analysis of the economics of generating electricity using 
magma reservoirs as the energy source indicates that magma-based 
energy could be roughly competitive with existing sources of elec- 
tricity. The conclusion seems justified even though the analysis re- 
quires many assumptions that may or may not prove to be realistic 
as technology advances. Another important result of this analysis 
that is not dependent on the state of technology is the identification 
of the parameters that have the largest effect on the economics of 
magma energy. These include the initial cost and the lifetime of the 
wells that are drilled to each the magma reservoir and the rate at 
which energy can be extracted from each well--the same param- 
eters that control the economics of hydrothermal resources. The 
technological improvements that affect these parameters will be the 
focus of the continuing magma energy extraction program. 
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REFER ALSO TO CITATION(S) 19579, 19581, 19589, 19619, 21123 


19560 (EGG-M—-33785) Dual permeability modeling of 
flow in . oa geothermal reservoir. Miller, J.D.; 
Allman, (Idaho National Engineering Lab., Idaho 
Falls (USA). 1986. Contract AC07-76I1D01570. 9p. (CONF- 
860111—6). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE86007620. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

A three dimensional fracture system synthesis and flow simu- 
lation has been developed to correlate drawdown characteristics 
measured in a geothermal well and to provide the basis for an anal- 
ysis of tracer tests. A new dual permeability approach was devel- 
oped which incorporates simulations at two levels to better repre- 
sent a discrete fracture system within computer limitations. The 
first incorporates a discrete simulation of the largest fractures in the 
system plus distributed or representative element stimulation of the 
smaller fractures. The second determines the representative element 
properties by discrete simulation of the smaller fractures. The frac- 
ture system was synthesized from acoustic televiewer data on the 
orientation and separation of three distinct fracture sets, together 
with additional data from the literature. Lognormal and exponential 
distributions of fracture spacing and radius were studied with the 
exponential distribution providing more reasonable results. Hydrau- 
lic apertures were estimated as a function of distance from the 
model boundary to a constant head boundary. Mean values of 6.7, 
101 and 46 ym were chosen as the most representative values for 
the three fracture sets. Recommendations are given for the addi- 
tional fracture characterization needed to reduce the uncertainties 
in the model. 20 refs., 6 figs. 


19561 A quantitative model of vapor dominated geother- 
mal reservoirs as heat pipes in porous rock. Pruess, 
K. (Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). pp 353-361 of 1985 international symposium on geo- 
thermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

We present a numerical model of vapor-dominated reser- 
voirs which is based on the well-known conceptual model of 
White, Muffler, and Truesdell. Computer simulations show that 
upon heat recharge at the base a single phase liquid-dominated geo- 
thermal reservoir in fractured rock with low matrix permeability 
will evolve into a two-phase reservoir with B.P.D. (boiling point- 
for-depth) pressure and temperature profiles. A rather limited dis- 
charge event through cracks in the caprock, involving loss of only 
a few percent of fluids in place, is sufficient to set the system off to 
evolve a vapor-dominated state. The attributes of this state are dis- 
cussed, and some features requiring further clarification are identi- 
fied. 


19562 Characteristics of microearthquakes accompanying 
hydraulic fracturing as determined from studies of spectra of 
seismic waveforms. Fehler, M.; Bame, D. (Los Alamos Na- 
tional Lab., Los Alamos, NM). pp 11-16 of 1985 internation- 
al symposium on geothermal energy. Denton, J. Davis, CA; 
Geothermal Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A study of the spectral properties of the waveforms record- 
ed during hydraulic fracturing earthquakes has been carried out to 
obtain information about the physical dimensions of the earth- 
quakes. We find two types of events. The first type has waveforms 
with clear P and S arrivals and spectra that are very similar to 
earthquakes occurring in tectonic regions. These events are inter- 
preted as being due to shear slip along fault planes. The second 
type of event has waveforms that are similar in many ways to long 
period earthquakes observed at volcanoes and is called long period. 
Many waveforms of these events are identical, which implies that 
these events represent repeated activation of a given source. We 
propose that the source of these long period events is the sudden 
opening of a channel that connects two cracks filled with fluid at 
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different pressures. The sizes of the two cracks differ, which causes 
two or more peaks to appear in the spectra, each peak being associ- 
ated with one physical dimension of the crack. From the frequen- 
cies at which spectral peaks occur, we estimate crack dimensions of 
between 3 and 22m. 


19563 Feasibility of an acoustic technique for fracture de- 
tection. Chang, H.T. (Sandia National Labs., Albuquerque, 
NM). pp 7-9 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A field experiment was conducted at a granite quarry to de- 
termine the feasibility of an acoustic, downhole technique for loca- 
tion of fractures in the vicinity of boreholes. The frequency used in 
this test was about 5 kHz; a frequency well above the seismic fre- 
quency commonly used in reservoir evaluations. An existing flame- 
cut slot in the granite at the test site was filled with water to simu- 
late a fracture. A high-energy piezoelectric transmitter was located 
in a borehole 8 meters from the water-filled slot, and a commercial 
piezoelectric transducer was used as a receiver in a borehole 4 
meters from the slot. Both transducers could be rotated for maxi- 
mum transmission or reception for either the compressional wave 
or the shear wave. During the experiment, reflections from the sim- 
ulated fracture were obtained with the transducers oriented only 
for shear wave illumination and detection. These test results suggest 
that a high-frequency shear wave can be used to detect fractures 
located away from a borehole. 


19564 Shallow targets in the western US. Hardee, 
H.C. (Sandia National Labs., Albuquerque, NM). pp 447- 
450 of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Within the next few years a hole will be drilled into a shal- 
low magma body in the western U.S. for the purpose of evaluating 
the engineering feasibility of magma energy. This paper examines 
potential drilling sites for these engineering feasibility experiments. 
Target sites high on the list are ones that currently exhibit good 
geophysical and geological data for shallow magma and also have 
reasonable operational requirements. Top ranked sites for the first 
magma energy well are Long Valley, CA and Coso, CA. Kilauea, 
HI, also in the top group, is an attractive site for some limited field 
experiments. A number of additional sites offer promise as eventual 
magma energy sites, but sparsity of geophysical data presently pre- 
vents these sites from being considered for the first magma energy 
well. 


19565 History and results of VC-1, the first CSDP core- 
hole in Valles Caldera, New Mexico. Goff, F.; Gardner, 
J.M.; Goff, S.; Hawkins, W.; Pisto, L.; Polk, G.; Rowley, J 
(ESS-1, Los Alamos National Lab., Los Alamos, NM). pp 
435-440 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Valles Caldera #1 (VC-1) is the first Continental Scientific 
Drilling Program (CSDP) corehole drilled in the Valles caldera 
and the first continuously cored hole in the caldera region. The ob- 
jectives of VC-1 were to penetrate a hydrothermal outflow plume 
near its source, to obtain structural and stratigraphic information 
near the intersection of the ring-fracture zone and the pre-caldera 
Jemez fault zone, and to core the youngest volcanic unit inside the 
caldera (Banco Bonito obsidian, 0.13 Ma). VC-1 penetrates 298 m 
of moat volcanics and calderafill ignimbrites, 35 m of pre-caldera 
volcaniclastic breccia, and 523 m of Paleozoic carbonates, sand- 
stones and shales, with over 95% core recovery. Hydrothermal al- 
terations are concentrated in sheared, brecciated and fractured 
zones from the volcaniclastic breccia to total depth with both the 
intensity and rank of alterations increasing with depth. Alterations 
consist primarily of clays, calcite, pyrite, quartz, and chlorite, but 
chalcopyrite has been identified as high as 518 m and molybdenite 
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has been identified in a fractured zone at 847 m. Thermal aquifers 
were penetrated at various intervals from about 510 m on down. 


19566 Geopressurized geothermal design well test results. 
Riney, T.D.; Garg, S.K. (S-CUBED, La Jolla, CA). pp 565- 
568 of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). ces 850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

The results of analyses of flow test data from four geopres- 
sured geothermal design wells located in the Texas/Louisiana Gulf 
Coast region are summarized. Unanticipated pressure maintenance 
has been observed during the reservoir depletion phase of the flow 
tests. The U.S. Department of Energy (DOE) is investigating the 
technical, economic, and environmental feasibility of extracting 
energy from the geopressured-geothermal resource located in the 
northern Gulf of Mexico sedimentary basin (Westhusing; 1981). 
The geopressured strata are comprised of undercompacted clays 
(shales) and sandstones with the pressure of the pore fluid generally 
well in excess of hydrostatic. As part of its geopressured program, 
DOE has been conducting a deep well drilling and testing program 
in the Gulf Coast region to help evaluate the thermal energy, hy- 
draulic energy (or pressure) energy, and chemical energy (or meth- 
ane) associated with this resource. Four geopressured test wells 
have been drilled at sites located in Texas and Louisiana. 


19567 Characteristics of the geothermal resource associ- 
ated with the volcanic systems in Hawaii. Thomas, D.M. 
(Hawaii Institute of Geophysics, Honolulu, HI). pp 417-422 
of 1985 international symposium on geothe energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Deep exploration drilling and well testing conducted during 
the last decade have demonstrated that a high temperature geother- 
mal resource is associated with the Kilauea East Rift Zone. Results 
obtained to date suggest that the dike system forming the rift pro- 
vides a source of heat and is the primary mechanism for control of 
the hydrology within the geothermal system. Mineral deposition 
from seawater may also play a role in the exclusion of saline fluids 
from the deeper portions of the rift. The data presently available 
indicate that the hydrothermal system associated with the Kilauea 
ERZ has a sharp boundary to the south and a more gradual one to 
the north. Projection of this model to older volcanic systems sug- 
gests that higher temperatures will be present in reservoirs having 
seawater recharge and lower permeability. 


19568 Three-dimensional P-velocity structure of the 
summit Caldera of Newberry volcano, Oregon. Stauber, D.A.; 
Dawson, P.B.; Iyer, H.M.; Mooney, W.D. (US Geological 
Survey, Menlo Park, CA). pp 411-415 of 1985 international 
symposium on geothermal energy. Denton, J. Davis, CA; 
Geothermal Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua — HI, USA (26 ae 1985). 

A three-dimensional high-resolution seismic study of the 
summit caldera of Newberry Volcano, Oregon, was conducted by 
the U.S. Geological Survey using an adaptation of the method ap- 
plied by Nercessian et al., (1984). Preliminary interpretation of the 
traveltime residuals reveals a ring of high P-velocity material coin- 
ciding with the inner ring fault system of the caldera in the upper 2 
km. A zone of lower P velocities extends deeper than 2 km in the 
center of the caldera. 


19569 Transient sounding investigation of Newberry vol- 
cano, Oregon. Fitterman, D.V.; Neev, D.K. (US Geological 
Survey, Denver, CO). pp 406-410 of 1985 international sym- 
posium on geothermal energy. Denton, J. Davis, CA; Geo- 
thermal Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Transient "electromagnetic soundings were used to map the 
geoelectrical structure of Newberry Volcano in central Oregon. An 
extensive conductor was found to underlie the volcano and to have 
resistivities from 20 2m to 72 Mm. The depth to the conductor 
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ranges from 410 m to 870 m. Inside the caldera, low basement resis- 
tivities are the result of hot fluids. The cause of the conductor out- 
side the caldera is not known; however, we speculate that it is due 
to the water table. 


19570 Fluid flow in volcanic terrains; hydrogeochemistry 
of the Meager mountain thermal system. Adams, M.C.; For- 
ster, C.; Moore, J.N. (Univ. of Utah, Salt Lake City, UT). 
pp 377-382 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Meager Mountain is the best explored of the geothermal sys- 
tems in the Cascade and Garibaldi Volcanic Belts. Several fluid 
types are present, ranging from low-temperature, high-TDS fluids 
to high-temperature, moderate-TDS fluids. Na HCOsSO, fluids and 
acid alteration have been found downslope of H2S fumaroles. Iso- 
topic and chemical evidence indicate little mixing between fluid 
types. Fluid flow at Meager Mountain is confined to fractures sepa- 
rated by impermeable matrix blocks. The fractures are commonly 
filled by calcite precipitation caused by subsurface boiling. 


19571 Fluid drift speed and permeability asymmetry: in- 
jection research at East Mesa. Michels, D.E. (Republic Geo- 
thermal Inc.). pp 341-345 of 1985 international symposium 
on geothermal energy. Denton, J. Davis, CA; Geothermal 
Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A measurement of the drift speed of native fluids in the East 
Mesa reservoir has been made; 9.7 to 14 meters per year at well 56- 
30 and a nominal minimum of 23 meters per year at well 56-19. 
These results were obtained by injecting tracer-laden water into the 
wells, waiting on the order of 200 days, then backflowing the wells 
to recover the tracer. The graphical shape of the tracer return 
curve shows that the reservoir permeability in the vicinity of 56-30 
is nonsymmetrical. The drift direction of the native fluid lies at a 
high angle to the major axis of an ellipse which describes the asym- 
metrical permeability. 


19572 Electromagnetic soundings for geothermal 
sources in Dixie Valley, Nevada. Wilt, M.J.; Goldstein, N. E. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). pp 75-80 of 1985 international symposium on geother- 
mal energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

An electromagnetic (EM) sounding survey was performed 
over a region encompassing the Dixie Valley geothermal field to 
map the subsurface resistivity in the geothermal field and the sur- 
rounding area. The EM survey, consisting of 19 frequency-domain 
depth soundings made with the LBL EM-60 system, was undertak- 
en to explore a narrow region adjacent to the Stillwater Range to a 
depth of 2 to 3 km. Lithologic and well log resistivity information 
from well 66-21 show that for EM interpretation the section can be 
reduced to a three-layer model consisting of moderately resistive al- 
luvial sediments, low resistivity lacustrine sediments, and high resis- 
tivity Tertiary volcanics and older rocks. This three layer model 
was used as a starting point in interpreting EM sounding data. Vari- 
ations in resistivity and thickness provided structural information 
and clues to the accumulation of geothermal fluids. The interpreted 
soundings reveal a 1 to 1.5km-deep low-resistivity zone spatially as- 
sociated with the geothermal field. The shallow depth suggests that 
the zone detected is either fluid leakage or hydrothermal alteration, 
rather than high-temperature reservoir fluids. The position of the 
low-resistivity zone also conforms to changes in depth to the high 
resistivity basal layer, suggesting that faulting is a control on the 
location of productive intervals. 
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19573 Summary of a heat flow mapping project at the 
Geysers geothermal field, California. Thomas, R.P. (State of 
California, Division of Oil and Gas). pp 65-70 of 1985 inter- 
national symposium on geothermal energy. Denton, J. 
aoe = Geothermal Resources Council (1985). (CONF- 
From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug a 
Temperature-depth data from 70 of 187 temperature gradient 
holes in the vicinity of The Geysers Geothermal field were terrain 
corrected. The terrain corrected data provided a basis for con- 
structing a temperature gradient map and heat flow map. Cutting 
samples from 16 deep production wells were analyzed for thermal 
conductivity. From these samples, the mean thermal conductivity 
for serpentinized ultramafic rock, greenstone, and graywacke were 
determined. The temperature gradient and heat flow maps show 
that The Geysers Geothermal field is part of a very large north- 
west-trending anomaly; the commercially productive portion of the 
field may be 100 km? in area. The rate of heat energy discharged 
through the surface by thermal conduction is 1.79 x 10° MJ per 
year, while the net heat energy loss from commercial production 
for the year 1983 is estimated at 180.14 x 10°MJ. 


19574 Tracer survey in Svartsengi field 1984. Gud- 
mundsson, J.S.; Hauksson, T. (National Energy Authority, 
Reyjavik). pp 307-315 of 1985 international symposium on 
geothermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Iodide and rhodamine tracers (350 kg and 37 liters, re- 
spectively) were slug-injected into a 80°C and 50 kg/s flowing 
stream of 80 percent geothermal brine and 20 percent condensate 
mixture, which was injected into one well in a 77 days tracer 
survey where five production wells were sampled of which one re- 
sponded within 40 hours and then passed through a maximum 60 
hours later, but the tracer breakthrough curve had such a long tail 
that it could not be fitted using porous media and fracture flow 
models (with and without matrix diffusion), and after 700 hours 
about 15 percent of the iodide tracer had been recovered but less 
than 0.5 percent of the dye tracer, so it was assumed lost in the 
liquid-dominated reservoir (100 m drawdown has occurred after 30 
billion kg fluid production), which is most likely in two main sec- 
tors as a result of subsurface faulting; silica deposition from the 
brine-condensate mixture must be eliminated before long term injec- 
tion is possible. 
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REFER ALSO TO CITATION(S) 19564, 19566, 19568, 19569, 19570, 19572, 
19572, 19573, 19623 


19575 (DOE/ET/27019—1, pp 111-115) LaFourche 

seismic survey description. Pilger, R.H. Jr. (Louisi- 
ana State Univ., Baton Rouge). 1985. NTIS, PC All/MF 
A01. File Number DE85016911. 

In Geologic, geophysical, and geochemical aspects of site- 
specific studies of the geopressured-geothermal energy resource of 
southern Louisiana. Final report. 

The Department of Geology at Louisiana State University 
conducted a study of the LaFourche Crossing geopressured-geo- 
thermal prospect under contract to the US Department of Energy. 
LSU contracted for three twenty-four-fold common depth point re- 
flection seismic lines in August of 1981 over the LaFourche Cross- 
ing prospect in LaFourche and Terrebonne Parishes. These lines 
are shown on shotpoint maps. Interpretation of the lines was re- 
ported by Beckman and Pilger. Shooting, recording, and processing 
specifications were given. Shotpoint survey plates were included. 


19576 (DOE/NV/10338—T1) Aromatic hydrocarbons as- 
sociated with brines from geopressured wells. Annual report, 
fiscal 1985. Keeley, D.F.; Meriwether, J.R. (University of 
Southwestern Louisiana, Lafayette (USA)). 1985. Contract 
AS07-83NV 10338. 70p. NTIS, PC A04/MF A011; GPO 
Dep. File Number DE86007472. 
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Samples of cryocondensates - materials condensed at - 
78.5°C were taken on a regular basis from the gas stream for the 
USDOE geopressured wells. Most of the data has been taken from 
the Gladys McCall well as it has flowed on a regular and almost 
continous basis. The cryocondensates, not the “condensate” from 
gas wells, are almost exclusively aromatic hydrocarbons, primarily 
benzene, toluene, ethylbenzene, and the xylenes, but contain over 
95 compounds, characterized using gas chromatographic-mass spec- 
troscopy. The solubility in water and brine of benezene, toluene, 
ethylbenzene and o-xylene, some of the components of the cryo- 
condensate, as well as distribution coefficients between water or 
brine and a standard oil have been measured. 25 refs. 


injection inter- 
vals. Dreesen, D.S.; Burns, K.L.; Chavez, P.; Dash, Z.V.; 
Kelkar, S.; Kolar, J.; Levy, S.S. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 9p. 
(CONF- 860111—5). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86006006. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

A wireline and mud logging program has been conducted in 
conjunction with redrilling operations in well EE-3 at the Fenton 
Hill Hot Dry Rock (HDR) site near Valles Caldera, New Mexico. 
The trajectory for the new bore, EE-3A, penetrated a fractured 
zone stimulated from adjacent well EE-2 and thereby established 
hydraulic communication. To test and stimulate selected zones in 
EE-3A inflatable open hole packers designed for high temperature 
service were used. Proper identification and selection of packer 
seats was crucial to the success of the project. The logging pro- 
gram successfully identified five competent packer seats in six at- 
tempts. Wireline temperature, caliper, sonic televiewer, and natural 
gamma ray logs were used in conjunction with mud logs, drill cut- 
tings, and drilling parameter data to locate fractures, out-of-gage 
hole, temperature anomalies and mineralized zones which were 
avoided in selection of the packer seats. 9 refs., 3 figs., 2 tabs. 


19578 (SAND—85-2356) Assessment of Long Valley as a 
site for drilling to the magmatic environment. Rundle, J.B.; 
Carrigan, C.R.; Hardee, H.C.; Luth, W.C. (Sandia National 
Labs., Albuquerque, NM (USA), Jan 1986. Contract AC04- 
76DP00789. 45p. NTIS, PC A03/MF AO0l; 1; GPO Dep. 
File Number DE86007748. 

Recent earthquakes, ground uplift, and increased hydrother- 
mal activity are only the most recent examples of intense tectonic 
and volcanic activity that has occurred at Long Valley caldera, 
CA, over the last 3 million years. A large number of geophysical 
experiments conducted by several hundred investigators over the 
past few years clearly indicates that a major body of magma exists 
within the central part of the caldera at drillable depths on the 
order of 5 km. Plans are underway to drill toward and eventually 
into this magma body. 2 figs., 1 tab. 


19579 Application of geophysics to exploration for con- 
cealed hydrothermal systems in volcanic terrains. Wright, 
P.M.; Ward, S.H. (Univ. of Utah, Salt Lake City, UT). pp 
423-428 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Exploration for concealed geothermal systems in volcanic 
terrains will require well planned and executed programs to suc- 
ceed and be cost-effective. The geologic record indicates that 
largescale hydrothermal convection systems occur only sporadical- 
ly around plutons, and so a great deal more than identifying heat 
sources will be needed. Geophysical surveys can contribute to inte- 
grated exploration programs if used properly. This paper discusses 
some potential applications of geophysics and how it might be inte- 
grated into an exploration program. 
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19580 Two-dimensional inversion of resistivity monitoring 
data from the Cerro Prieto geothermal field, Mexico. Gold- 
stein, N.E.; Sasaki, Y.; Wilt, M.J. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA). pp 17-23 of 1985 inter- 
national symposium on geothermal energy. Denton, J. 
Davis, CA; Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Two-dimensional iterative, least-squares inversions were per- 
formed on dc resistivity data obtained over the Cerro Prieto geo- 
thermal field at five successive times during the 1979-1983 period. 
The data were taken on a 20-km-long control line centered over 
the production region. Inversions were performed on the apparent 
resistivities after they were converted to percent changes in appar- 
ent resistivity relative to the base year data of 1979. The resulting 
solutions gave the percent change in resistivity within each of 47 
rectangular blocks representing the reservoir and recharge regions. 
These changes are compared to and found consistent with hydro- 
geologic and recharge models proposed by other workers on the 
basis of geophysical well logs, well cuttings, well production, geo- 
chemical and reservoir engineering data. The solution support the 
model of a reservoir that is being recharged mainly by cooler, less 
saline water, causing changes in both pore fluid resistivity and the 
extent of boiling near the wells. There may be a component of 
high-temperature recharge from below and to the east, but flow 
may be impeded by a twophase zone. Notwithstanding the various 
sources of error and uncertainty in the data acquisition and 2-D in- 
versions, repetitive, high precision dc resistivity monitoring seems 
to be a useful method for assessing reservoir conditions when used 
in conjunction with production and reservoir engineering data and 
analyses. 


19581 Regional geothermal exploration in Arizona and 
New Mexico using magnetotellurics. Ander, M.E. (Geophys- 
ics Groups, Los Alamos National Lab., Los Alamos, NM). 
pp 3-6 of ae international symposium on geothermal 

energy. Denton, J. Davis, CA; Geothermal "dcpamns 
Council (1985). (CONF-850801—-). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A regional magnetotelluric (MT) study of Arizona and New 
Mexico, consisting of over 200 MT sites, has been performed. The 
main objective was to produce a regional geoelectric contour map 
of the pervasive deep electrical conductor within the crust and/or 
upper mantle beneath portions of the Colorado Plateau, Basin and 
Range Province, and Rio Grande rift. Results indicate that the 
depth to the deep electrical conductor correlate with terrestrial 
heat flow, depth to Curie point, and tectonic provinces. Analysis 
suggests several regions of anomalously shallow high electrical con- 
ductivity. These anomalies were correlated with other geophysical 
and geological data. In particular, results indicate that the rim of 
the Colorado Plateau is associated with a substantial shallowing of 
the crustal electrical conductor most probably associated with a 
passive rift system. 


19582 Geothermal instrumentation development activities 
at Sandia. Carson, C.C. (Sandia National Lab., Albuquer- 
que, NM). pp 447-450 of 1985 international symposium on 
geothermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A major element of Sandia's Geothermal Technology Devel- 
opment Program is the effort directed toward development of in- 
strumentation. This effort has two aspects, the development of high 
temperature components and prototype tools and the investigation 
of new concepts and capabilities. The focus of these activities is the 
acquisition of information to make geothermal drilling and resource 
development more efficient. Several projects of varying nature and 
scope make up the instrumentation development element, and this 
elemexit will expand as the program emphasis on development of an 
advanced geothermal drilling system and the need for improved in- 
formation grow. 
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19583 Examination of insulation wear modes in geother- 
mal logging cables. Grant, T. (Group ESS-6, Los Alamos 
National Lab., Los Alamos, NM). pp 463-465 of 1985 inter- 
national symposium on geothermal energy. Denton, J. 
Davis, = Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

The wear mode of the Tetrafluoroethylene (TFE) insulation 
used on an electrical logging cable is described. The cable exam- 
ined in this study was used repeatedly in various harsh geothermal 
environments. Considering the amount of abuse the cable was sub- 
jected to, the TFE performed very well. Grooves were formed on 
the outside of the insulation as a result of the fluid pressure and the 
loading from the inner layer of metal armor. Also, indentations on 
the inside of the insulation were caused by the insulation molding 
to the conductor strands. If this mode of wear were to continue; 
the conductors would eventually protrude from the insulation and 
short out against each other or the cable armor. 


19584 Space age telemetry for geothermal well logging - 
the wireline transmission link. Kolar, J.D.; Dennis, B.R.; 
Gutierrez, P.; Stephani, E.L. (Group ESS-6, Los Alamos 
National Lab., Los Alamos, NM). pp 467-470 of 1985 inter- 
national symposium on geothermal energy. Denton, J. 
a my Geothermal Resources Council (1985). (CONF- 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Exploration of the Universe has been a major goal of man- 
kind since his beginning. Modern technology has allowed today’s 
scientists to extend his observations to the planets and actually 
measure many of the physical phenomenon. Modern science has 
launched the instrumentation industry into space made possible by 
communications from rockets and satelites with aerospace telemetry 
systems. The development of aerospace telemetry has also opened 
new communication data links for making measurements in deep 
boreholes in the earth’s crust. However, now a transmission line 
must be used since high-frequency signals will not propagate 
through this medium. Further restrictions are imposed upon well- 
logging transmission lines in high-temperature boreholes. It is possi- 
ble to extend the bandwidth and number of data channels to en- 
hance measurements in geothermal boreholes by combining aero- 
space telemetry techniques with thermal protection systems and 
careful selection of wireline data transmission configurations. 


19585 Development of a new borehole acoustic televiewer 
for geothermal applications. Moore, T.K.; Archuleta, J.; 
Hinz, K. (Group ESS-6, Los Alamos National Lab., Los 
Alamos, NM). pp 471-473 of 1985 international symposium 
on geothermal energy. Denton, J. Davis, CA; Geothermal 
Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Currently Westfalische Berggewerkschaftskasse (WBK) of 
West Germany and the Los Alamos National Laboratory of the 
United States are jointly developing a borehold acoustic televiewer 
for use in geothermal wellbores. The tool can be described as five 
subsystems working together to produce a borehold image. Each of 
the subsystems will be described. The tool described in this paper is 
an extension of the SABIS (Scanning Acoustic Borehole Image 
System) developed by WBK (Hinz and others, 1983). The new ver- 
sion not only will be temperature hardened for geothermal applica- 
tions but will incorporate several new ideas (Dennis, 1985). General 
tool specifications are found in Fig. 1. The scope of this paper will 
be to describe in general the subsystems of the televiewer. 


19586 Information extraction from noisy televiewer logs 
of inclined wellbores in hard rock. Burns, K.L. (Los Alamos 
National Lab., Los Alamos, NM). pp 441-445 of 1985 inter- 
national symposium on geothermal energy. Denton, J. 
reat <i Geothermal Resources Council (1985). (CONF- 
50801—). 

From International symposium on geothermal energy; 

Kailua Kona, HI, USA (26 Aug 1985). 
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A feature-extraction method was adapted from satellite 
image-processing to the problem of extracting information from ex- 
tremely noisy and narrow-range televiewer imagery from GT-2 at 
Fenton Hill. From televiewer logs, 733 structures were recovered, 
compared with 42 from core. The average spacings were 3.13 and 
0.55 feet, respectively, indicating that the televiewer yielded only 
17.5% of the information available from core. Two televiewer runs 
overlapped between 4000 and 4275 feet depth, but no detectable 
structures were repeated on both runs. The lack of repetition was 
explained as due to random processes arising from thermally-in- 
duced electronic noise and manually-operated narrow-range record- 
ing. Two new coefficients of association were defined, termed “co- 
planarity” P, and “collinearity”, L, respectively. The coplanarity of 
foliations demonstrated that, despite no repetition of individuals, the 
two runs could be correlated. The coplanarity averaged 60 degrees, 
falling to 43.5 degrees at match, at a lag of -4.5 feet. There was no 
systematic maximum in the coplanarity for fractures, indicating that 
these were not serially-correlated. A periodicity in the collinearity 
for foliations indicated a set of folds with wavelength of 80 feet. 


19587 U in thermal protection for downhole in- 

struments. Bennett, G.A. (Earth Science Instrumentation, 

Group ESS-6, Los Alamos National Lab., Los Alamos, 

NM). pp 437-440 of 1985 international symposium on geo- 
thermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF- 850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Measurement of geophysical parameters in progressively 
deeper and hotter wells has prompted design changes that improve 
the performance of downhole instruments and their associated ther- 
mal protection systems. This report provides a brief description of 
the mechanical and thermal loads to which these instruments and 
systems are subjected. Each design change made to the passive 
thermal protection system is described along with its resulting im- 
provement. An outline of work being done to scope an active ther- 
mal protection system and the preliminary qualitative results are 
also described. 


19588 A geothermal lost circulation zone mapping tool. 
Bauman, T.J. (Sandia National Labs., Albuquerque, NM). 
pp 431-436 of 1985 international symposium on geothermal 

energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Lost circulation is an expensive and often encountered prob- 
lem when drilling into geothermal formations. A method is needed 
to more accurately describe loss zones encountered during geother- 
mal drilling to allow for more realistic testing since present testing 
techniques are inadequate. A Lost Circulation Zone Mapping Tool 
(LCZMT) is being developed that will quickly locate a loss zone 
and then provide a visual image of this zone as it intersects the 
wellbore. A modified Sandia high temperature Acoustic Borehole 
Televiewer should allow modeling of geothermal loss zones, which 
would in turn lead to testing that can be performed to evaluate lost 
circulation materials under simulated downhole conditions. 


19589 Downhole seismic noise measurements in the 
Beowawe geothermal field, Nevada. Rutledge, J.T.; Albright, 
J.N.; Batra, R. (Los Alamos National Lab., Los Alamos, 
NM). pp 49-54 of 1985 international symposium on geother- 
mal energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A downhole seismic noise study was conducted at The Gey- 
sers area of Chevron’s Beowawe geothermal field. Four wells were 
acoustically monitored with sensors placed simultaneously down- 
hole and at the wellhead. Analyses included the correlation of 
downhole to surficial noise characteristics, well-to-well data corre- 
lations for noise source location or direction, and testing for the 
presence of borehole acoustic coupling between downhole and 
wellhead receivers. Intrawell cross-correlations in cased or lined 
boreholes clearly indicate acoustic coupling between wellhead and 
downhole receivers. Meanintegrated power values calculated over 
three frequency intervals indicate that the coupled signal is in the 
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frequency interval 30 to 85 Hz and is the dominant component of 
signal downhole. Surficial variations of noise intensity in the fre- 
quency interval 0.5 to 15 Hz show little relation to simultaneously 
monitored downhole noise intensity. Downhole noise measurement 
appears to be predominantly a function of near-borehole phenom- 
ena in lined or cased holes. Measurements in an uncased borehole 
showed good correlations with surficial variations. Interwell corre- 
lations of noise could not be found. Reservoir noise in the 
Beowawe field indicated by conventional geophysical surveys 
could not be corroborated. 


1504 Legal And Institutional Aspects 


19590 (DOE/ID/12527—1) Review and analysis of the 
adequacy of the legal and institutional framework for geother- 
mal development in Washington State. Bloomquist, R.G. 
(Washington State Energy Office, Olympia (USA)). Dec 
1985. Contract FG07-841D12527. 52p. (WAOENG—85-47). 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE86007023. 

The legal and institutional framework within which geother- 
mal energy must develop has its origin in the early 1970s. In 1970, 
the Federal Geothermal Steam Act was passed into law and in 1974 
the Washington State Geothermal Act was passed. The legal and 
institutional framework thus established by the state and federal 
governments differed substantially in format, content, and direction. 
In many instances, the legal and institutional framework established 
left as many questions unanswered as answered, and in some cases, 
the framework has proven to be more of an obstacle to develop- 
ment than an aid. From an examination of how the state and federal 
governments have addressed the varying needs of geothermal de- 
velopment and how the courts have interpreted some of their deci- 
sions, it is clear that in order to ensure that the legal and institution- 
al framework is adequate to serve the needs of geothermal develop- 
ment, it must address, at a minimum, the following topics: (1) pro- 
viding developers with access and a priority right to carry out ex- 
ploration and development activities; (2) characterization of the re- 
source so as to minimize conflicts with other natural resources; (3) 
establishing ownership; and (4) giving careful consideration to such 
lease terms as rentals and royalties, lease renewals, and diligence re- 
quirements. In addition, the framework must address groundwater 
law and its implications for geothermal development and how geo- 
thermal development will be considered in terms of establishing 
utility law. At the local level, it is imperative that geothermal be 
given careful consideration when decisions on resource manage- 
ment, zoning, and regulation are made. Local governments also 
have the power to establish programs which can provide substantial 
incentives for geothermal development and, by so doing, ensure 
that geothermal energy contributes to economic stability and 
growth. 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 19559, 19595, 19629 
1506 Environmental Aspects And Waste Disposal 


19591 Cost effective air pollution control for geothermal 
power plants. Weres, O. (Univ. of California, Lawrence 
Berkeley Lab., Berkeley, CA). pp 279-284 of 1985 interna- 
tional symposium on geothermal energy. Denton, J. Davis, 
CA; Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Air pollution control technology developed and demonstrat- 
ed at The Geysers by the Pacific Gas and Electric Company in- 
cludes two different, but equally effective methods to reduce the 
emissions of hydrogen sulfide from geothermal power plants. These 
technologies may be used in other geothermal areas as well. Cost 
saving modifications and adaptations needed to apply these technol- 
ogies in other geothermal areas with different steam composition 
are described. Cost estimates are presented for some typical cases. 
If a surface condenser gives poor H2S partitioning with ammonia 
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rich steam, neutralizing the ammonia with SO: is a cost effective 
alternative to secondary abatement with hydrogen peroxide. Nickel 
is a cost effective alternative to FEHEDTA when an oxidation cat- 
alyst is added to the cooling water of a power plant equipped with 
a contact condenser. 


1508 Geothermal Power Plants 


19592 (NP—6751226) Geothermal energy in Austria. Pt. 
1, Eastern Styria 1: Waltersdorf i.O. . Zoe J. (Forschungs- 
zentrum Graz (Austria)). 1981. 9p. (In German). NTIS 
Sales Only), PC A02/MF AO1. File Number DE86751226. 

Waltersdorf is situated in one of three regions in Austria that 
are potentially suited for the utilization of geothermal energy. In 
1975 test borings were carried through, which were resumed in 
1978. The project for the boring installation and a supply network 
was designed in 1980. Eight months later the first completion stage 
- a heating system serving the primary school, infant school, the 
swimming-pool and a private house - was finalized. The thermal 
water is extracted via an underground pump for a rated production 
of 43 m*/h. The aggressiveness of the water imposes the separation 
of the thermal water from the heating water circuit. All objects 
served are indirectly, via a converter, connected to the thermal dis- 
trict heating system. The cost of the installation, without boring, 
ran to 8 million Austrian shillings; annual operation cost is estimat- 
ed at 100,000 shillings. (BR). 


~~ (NP—6751228) Geothermal energy in Austria. Pt. 

Operating experience of a geothermal district heating 
‘aun in Waltersdorf i. Oststeiermark. Sonnek, R. (Fors- 
chungszentrum Graz (Austria)). 1982. 9p. (In German). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86751228. 

The Waltersdorf geothermal power plant is the first of its 
kind in Austria. While describing its technical equipment the paper 
abstracted discusses the performance in service of heat exchangers 
and points out experiences gained in supplying heat to a school, a 
kindergarden, an open air swimming pool and a private house. Heat 
supply problems were solved by simple improvements. Heat ex- 
changer deposits, although expected, could be avoided by means of 
the series connection of pumps controlling and changing the flow 
inside the heat exchanger so as to scour the deposits. (BR). 


19594 Atmospheric field experiments for evaluating pol- 
lutant transport and dispersion in complex terrain. Gudiksen, 
P.H.; Dickerson, M.H.; Knox, J.B.; Lange, R. (Lawrence 
Livermore National Lab., Livermore, CA). pp 507-527 of 
Air pollution modelling and its application IV. New York, 
NY; Plenum Press (1985). (CONF-8309130—). 

From 14. international technical meeting on air pollution 
modeling and its applications; Copenhagen, Denmark (27 Sep 
1983). 

In contrast to generic studies of the transport and dispersion 
of pollutants entrained in drainage flows, the third series of experi- 
ments, conducted during August 1981 in the Big Sulfur Creek 
valley of The Geysers, was designed to acquire data needed to pre- 
dict the impact of the hydrogen sulfide emissions from future geo- 
thermal power plant cooling tower plumes during nocturnal drain- 
age flows, and to perform nocturnal drainage flow studies in a new 
environmental setting and to test the general applicability of the 
methodologies developed from the experimental studies in the An- 
derson Creek valley. This report provides an overview of the ex- 
perimental designs, highlights some of the results, and discusses the 
application of the results for improving a three-dimensional mass- 
consistent wind field model and particle-in-cell transport and diffu- 
sion model; one of several modeling capabilities being developed 
under the auspices of the ASCOT program. 


19595 Power plant conceptual design for energy 
extraction. Stiger, R.R. (Well Production Testing, Inc., 
Carlsbad, CA). pp 269-272 of 1985 international symposium 
on geothermal energy. Denton, J. Davis, CA; Geothermal 
Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 
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Conceptual design and cost estimates were generated for 
energy conversion systems used on wells into shallow magma 
bodies. Conventional water based, dual flash power plants that use 
a tube within a tube well completion were used. The preliminary 
results of the study indicate that the magma energy extraction is in 
a range (100-200 mills/kw.hr) that makes it a worthwhile energy 
source. 


1509 Geothermal Engineering 
REFER ALSO TO CITATION(S) 19067, 19559, 19560, 19577 


19596 (LA-UR—85-4232) Open hole packer for high 
pressure service in a five hundred degree fahrenheit precam- 
brian wellbore. Dreesen, D.S.; Miller, J.R.; Halbardier, F.A.; 
Nicholson, R.W. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. 12p. (CONF-860252—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86004729. 

From IADC/SPE drilling conference; Dallas, TX, USA (10 
Feb 1986). 

Massive hydraulic fracturing (MHF) from a lower wellbore 
(EE-2) created a large man-made reservoir which did not intersect 
the upper well (EE-3). To create a heat extraction flow loop, the 
upper well was sidetracked and redrilled (EE-3A) down into a mi- 
croseismic cloud around EE-2 mapped during the MHF. The po- 
tential to intersect numerous fracture zones in the redrilled bore 
was apparent from seismicity. To economically and effectively iso- 
late and test these microseismic zones required that a functional 
open hole packer be developed. The packer would be exposed to 
soak temperatures as high as 500°F [260°C] with cool down to 
100°F [40°C] at differential pressures exceeding 5000 psi [35 Mpa]. 
A functional packer has been designed, manufactured, and success- 
fully used for the creation of a hot dry rock (HDR) reservoir. 5 
figs., 1 tab. 


19597 (LA-UR—86-64) Field study of tracer and geo- 
chemistry behavior during hydraulic fracturing of a hot dry 
rock geothermal reservoir. Robinson, B.A. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
9p. (CONF-860111—3). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86006005. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

study presents tracer and geochemistry data from sever- 

al hydraulic fracturing experiments at the Fenton Hill, NM, HDR 
geothermal reservoir. Tracers have been injected at various times 
during these tests: (1) initially, before any flow communication ex- 
isted between the wells; (2) shortly after a flow connection was es- 
tablished; and (3) after the outlet flow had increased to its steady 
state value. An idealized flow model consisting of a combination of 
main fracture flow paths and fluid leakoff into secondary perme- 
ability explains the different tracer response curves for these cases, 
and allows us to predict the fracture volume of the main paths. The 
geochemistry during these experiments supports our previously de- 
veloped models postulating the existence of a high concentration in- 
digenous “pore fluid.” Also, the quartz and Na-K-Ca geothermo- 
meters have been used successfully to identify the temperatures and 
depths at which fluid traveled while in the reservoir. The quartz 
geothermometer is somewhat more reliable because at these high 
temperatures (about 250°C) the injected fluid can come to equilibri- 
um with quartz in the reservoir. The Na-K-Ca geothermometer 
relies on obtaining a sample of the indigenous pore fluid, and thus is 
somewhat susceptible to problems of dilution with the injection 
fluid. 14 refs., 6 figs., 1 tab. 


19598 (LA-UR—86-114) Pressure testing of a high tem- 
perature naturally fractured reservoir. Kelkar, S.M.; Zyvo- 
loski, G.A.; Dash, Z.V. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 6p. (CONF- 
860111—4). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86006011. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 
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Los Alamos National Laboratory has conducted a number of 
pumping and flow-through tests at the Hot Dry Rock (HDR) test 
site at Fenton Hill, New Mexico. These tests consisted of injecting 
fresh water at controlled rates up to 12 BPM (32 1/s) and surface 
pressures up to 7000 psi (48 MPa) into the HDR formation at 
depths from 10,000 to 13,180 feet (3050 to 4000 m). The formation 
is a naturally fractured granite at temperatures of about 250°C. The 
matrix porosity is <1% and permeability is on the order of 1 nD. 
Hence most of the injected fluid is believed to move through frac- 
tures. There has been no evidence of fracture breakdown phenom- 
ena, and hence it is believed that preexisting joints in the formation 
are opened by fluid injection. Water losses during pumping are sig- 
nificant, most likely resulting from flow into secondary fractures 
intersecting the main fluid conducting paths. The pressure-time re- 
sponse observed in these tests can be interpreted in terms of non- 
isothermal, fracture-dominated flow. As the fluid pressure increases 
from small values to those comparable to fracturing pressures, the 
formation response changes from linear fracture flow to the highly 
nonlinear situation where fracture lift-off occurs. A numerical heat 
and mass flow model was used to match the observed pressure re- 
sponse. Good matches were obtained for pressure buildup and shut- 
in data by assigning pressure dependent fracture and leak-off per- 
meabilities. 12 refs., 5 figs., 2 tabs. 


19599 Ten years of tion between the US DOE 
and the Electric Energy Authority of Italy (ENEL) in the de- 
velopment of geothermal energy technology. Adduci, A.J.; 
Cataldi, R. (DOE San Francisco Operations Office, Oak- 


land, CA). pp 239-246 of 1985 international symposium on 


geothermal energy: international volume. Stone, C. Davis, 
— Resources Council (1985). (CONF- 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

The e Cooperative Agreement between the DOE and the Ente 
Nazionale per L’Energia Elettrica of Italy, signed in June 1975, is 
discussed. Several aspects of geothermal energy technology are in- 
cluded in the agreement; and are: stimulation of hot dry rock and 
hydrothermal systems; utilization of hot brine resources; reservoir 
physics, engineering and resource assessment; deep drilling; envi- 
ronmental control technology; and, other related fields of mutual 
interest. 


19600 Thermal spallation drilling. Williams, R.E. (ESS-4 
— ical ena. oe Group, Los Alamos National Lab., 
Pp — 167 of 1985 international sympo- 
ae on seul eon Denton, J. Davis, CA; Geo- 
thermal Resources Condi (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA Soa 1985). 

Thermal spalla ® ddlling is an underdeveloped process 
with great tte oy - "reducing the costs of drilling holes and 
mining shafts and tunnels in most very hard rocks. Industry has 
used this process to drill blast holes for emplacing explosives and to 
quarry granite. Some theoretical work has been performed, and 
many signs point to a great future for this process. The Los Alamos 
National Laboratory has studied the theory of the spallation proc- 
ess and is conducting experiments to prove out the system and to 
adapt it for use with a conventional rotary rig. This report de- 
scribes work that has been accomplished at the Laboratory on the 
development of thermal spallation drilling and some work that is 
projected for the future on the system. 


19601 Qualification of a computer program for drill 
string dynamics. Stone, C.M.; Carne, T.G.; Caskey, B.C. 
(Sandia National Labs., Albuquerque, NM). pp 157-162 of 
1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF- 850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A four point plan for the qualification of the GEODYN drill 
string dynamics computer program is described. The qualification 
plan investigates both modal response and transient response of a 
short drill string subjected to simulated cutting loads applied 
through a polycrystalline diamond compact (PDC) bit. The experi- 
mentally based qualification shows that the analytical techniques in- 


cluded in Phase 1 GEODYN correctly simulate the dynamic re- 
sponse of the bit-drill string system. 


19602 Self-contained, rigid-foam placement tool for plug- 
ging lost-circulation zones. Polk, G.; Baughman, K.; 
Loeppke, G.E. (NL Baroid/NL Industries, Sandia Park, 
NM). pp 141-145 of 1985 international symposium on geo- 
thermal energy. Denton, J. Davis, CA; thermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A solution to the lost-circulation problem in well-drilling op- 
erations has been sought for years without establishing a universally 
satisfactory technique or material. Recently, laboratory investiga- 
tions of polyurethane foams examined their potential for plugging 
loss zones in geothermal wells. The data from these tests indicated 
that rigid foams with excellent properties for use in plugging oper- 
ations could be produced under geothermal conditions. Subsequent- 
ly, a concept for a family of tools for in-hole mixing and placement 
of rigid foams was designed, and in 1984, a prototype tool was fab- 
ricated and successfully demonstrated. After the demonstration, 
specifications were established for a field prototype tool for use in 
geothermal wells along with the development of suitable high-tem- 
perature chemical formulations. Field application of the tool began 
in a Known Geothermal Resource Area in the Spring of 1985. 


19603 Preliminary well designs and costs for magma 
energy extraction wells. Nicholson, R.W. (Well Production 
Testing, Inc., Carlsbad, CA). pp 135-139 of 1985 interna- 
tional symposium on geothe energy. Denton, J. Davis, 
CA; Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

An evaluation of the economics to drill and complete wells 
into magma chambers for power production required cost estimates 
for the wells. These cost estimates involved investigating the capa- 
bility of high temperature drilling technology, technology of tubu- 
lar materials and capability of developing technology for penetrat- 
ing the magma. A number of various well diameters were costed 
for systems where well fluid not exposed to magma (closed) and 
well fluid is exposed to magma (open). These wells were costed for 
only a single temperature and geologic area. The basic conclusion 
is that wells can technically be drilled into the magma if hot, high 
pressure formation fluids from large systems are not encountered. 
The well profiles presented here have not under gone detailed engi- 
neering design. They are for preliminary costing only. Actual de- 
signs may be far more complex based on further geologic and oper- 
ating information. 


19604 Geothermal elastometer--a firm reality. Hirasuna, 
A.R.; Stephens, C.A. (L’Garde, Inc., Newport Beach, CA). 
pp 129-133 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

In 1979, L’Garde, Inc. completed the development of four 
geothermal elastomer compounds for the then Geothermal Division 
of the U.S. Department of Energy. Over the last 6 years, one of the 
compounds, Y267 EPDM (ethylene propylene diene methylene) has 
proven time and again to be the answer to the geothermal elasto- 
mer question. Y267 EPDM has performed beyond even the most 
optimistic expectations. Ironically, this technology that was fos- 
tered by the geothermal community is primarily being exploited by 
the oil, gas, and utility communities. This disparity seems to be 
caused by insufficient knowledge of the technology, commercial 
sources, and requirements for specifying it. The objective of this 
paper is to provide -1) information to convince the still uncon- 
vinced, 2) sources of supply, 3) information to help screen out 
counterfeits, and 4) a summary of current developments in 
progress. 
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19605 Design considerations for a hard-rock PDC drill 
bit. Glowka, D.A. (Sandia National Laboratories, Albuquer- 
que, NM). pp 123-128 of 1985 international symposium on 
geothermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF- ~850801—). 
From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 
paper discusses the potential for developing a polycrys- 
talline diamond compact (PDC) drill bit for hard-rock applications 
such as geothermal drilling. It is concluded that in order to use the 
inherently efficient drag cutting process in such severe applications, 
measures must be taken to reduce cutter penetrating forces in order 
to prevent thermally-accelerated cutter wear and thereby improve 
bit life. A procedure is developed for determining the conditions 
under which waterjets can be effectively used for this purpose by 
directing them at the rock surface ahead of individual cutters. It is 
concluded that hard rocks with compressive strengths as high as 30 
kpsi (200 MPa) may be drillable with a hybrid PDC/waterjet bit 
using pressures that conventional oil field pumping technology is 
capable of providing. Extremely hard rocks might be drilled with 
such a bit using nozzle pressures well below those required to ef- 
fectively cut the rock with waterjets alone. 


19606 Plugging mechanisms in a lost circulation model. 
Givler, R.C. (Sandia National Laboratories, Albuquerque, 
NM). pp 117-122 of 1985 international symposium on geo- 
thermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA © 26 Aug 1985). 

The problem of lost circulation during the drilling of geo- 
thermal wells is recognized to be a serious impediment to well 
completion. A viable solution, in terms of an “engineered” plugging 
material, will be enhanced via analytical cognizance of possible 
down-hole plugging mechanisms. This paper investigates several 
plugging strategies that result from rudimentary, mathematical 
models of the mud rheology (with and without dispersed particu- 
late). Moreover, this analytical modeling effort serves to augment 
the current experimental research at the Lost Circulation Test Fa- 
cility of Sandia National Laboratories (Loeppke and Caskey, 1983). 


19607 Methods for increasing drilling performance of the 
thermal spallation drilling system. Dey, T.N.; Kranz, R.L. 
(Geophysics Group, Los Alamos National Lab., Los 
Alamos, NM). pp 103-106 of 1985 international symposium 
on geothermal energy. Denton, J. Davis, CA; Geothermal 
Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, = USA (26 Aug a 

Current thermal spallation drilling methods offer advantages 
in sisitainaies and cost over conventional rotary methods. We 
have analyzed the mechanics of the thermal spallation process and 
found that heat transfer from the hot gases to the rock is the key 
process for limiting better penetration rates. Increasing the operat- 
ing air pressure to 1000 psi will lead to a tripling of the penetration 
rate to about 60 ft/hr (18 m/hr) in granitic rocks. 


19608 Lost circulation in geothermal wells: Research and 
development status at Sandia. Caskey, B.C.; Loeppke, G.E.; 
Satrape, J.V. (Geothermal Technology Development Divi- 
sion, Sandia National Labs., Albuquerque, . pp 97-102 
of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF- 850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

The most common severe problems encountered in drilling 
and completing geothermal wells are lost circulation (loss of fluid 
returns to the surface), stuck pipe, and inadequate cementing. Lost 
circulation is the single most costly and troublesome well develop- 
ment problem; it may also cause or aggravate stuck pipe and ce- 
menting problems. Sandia National Laboratories is conducting an 
aggressive research and development program aimed at understand- 
ing and solving lost circulation problems. The program is aimed at 
finding and characterizing loss zones, modeling the dynamics of 
zone plugging, testing materials and techniques in the laboratory, 
and developing systematic procedures for field use in combating 
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lost circulation. Significant work has been completed in instrumer- 
tation, materials testing, and numerical modeling. Work devising an 
“expert” system for fluid loss control has begun. 


19609 Development of seals for a geothermal downhole 
intensifier-a progress report. Captain, K.M.; Caskey, B.C.; 
Harvey, A.C. (Foster-Miller, Inc., Waltham, MA). pp 91-96 
of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). "(CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A system using high-velocity fluid jets in conjunction with a 
rotary diamond bit is currently considered as the best candidate for 
reducing the cost of drilling geothermal wells. Technical, safety 
and cost considerations indicate that the required jet supply pres- 
sure can best be established by a downhole pressure intensifier. Key 
intensifier components are the check valve and plunger seals, which 
must prevent leakage of the high-pressure, hightemperature abra- 
sive fluid (drilling mud). To achieve the required performance, 
novel ceramic seals are currently being developed. The check valve 
seal includes a tapered polymeric plug and ceramic stop acting 
against a ceramic seat. The ceramic plunger seal is a variant of the 
"stepped-joint” piston ring and is designed to minimize contact 
pressure and abrasive wear. Initial testing of these seals in the labo- 
ratory shows encouraging results; design refinement and further 
testing is in progress. 


19610 Analyzing the dynamic behavior of some typical 
rotary bottom hole assemblies during startup. Baird, J.A.; 
Apostal, M.C.; Wormley, D.N. (Jordan, Apostel, Ritter 
Assoc., Inc., Davisville, RI). pp 83-90 of 1985 international 
symposium on geothermal energy. Denton, J. Davis, CA; 
Geothermal Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

This paper describes the current development of a finite ele- 
ment computer program, GEODYN2, capable of simulating the 
three-dimensional transient dynamic interaction behavior of a rotat- 
ing bottom hole assembly (BHA) interacting within a wellbore 
intersecting non-uniform formations (comprised of variable litholo- 
gy and topology). The GEODYN2 Program facilitates a very de- 
tailed analysis of the interaction behavior between a PDC bit, in ad- 
dition to variably shaped (blade dimensions, spiral vs. straight, etc.) 
stabilizers, and the non-uniform wellbore formations. This capabil- 
ity, in addition to the Programs’ ability to simulate response vari- 
ations attributable to wellbore non-uniformities, will be demonstrat- 
ed. Planned developmental phases will address a drill ahead (rock 
penetration and removal) simulation capability, and ultimately, the 
response of the entire drill string. 


19611 A of modeling studies of the East Ol- 
karia geothermal field, Kenya. Bodvarsson, G.S.; Bjornsson, 
S.; Ojambo, S.B.; Pruess, K.; Stefansson, e (Lawrence 
Berkeley Lab., Berkeley, CA). pp 295-301 of 1985 interna- 
tional symposium on geothermal energy: international 
volume. Stone, C. Davis, CA; Geothermal Resources Coun- 
cil (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A detailed three-dimensional well-by-well model of the East 
Olkaria geothermal field in Kenya has been developed. The model 
matches reasonable well the flow rate and enthalpy data from all 
wells and the overall pressure decline in the reservoir. The model is 
used to predict the generating capacity of the field, weil decline, 
enthalpy behavior, the number of make-up wells needed and the ef- 
fects of injection on well performance and overall reservoir deple- 
tion. 


19612 A new method for evaluating composite reservoir 
systems. Benson, S.M.; Lai, C.H. (Lawrence Berkeley Lab., 

Univ. of California, Berkeley, oh). p 487-492 of 1985 
international symposium on pahenmit energy. Denton, J. 
a = Geothermal Resources Council (1985). (CONF- 
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From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug T. 

A simple new technique has developed for evaluating 
interference test data in radially symmetric composite reservoirs. 
The technique is based on the realization that systematic variations 
in the apparent storage coefficient (calculated from semi-log analy- 
sis of the late-time data) are indicative of a two-mobility (k/) res- 
ervoir. By analyzing variations in the apparent storage coefficient, 
both the mobility and size of the inner region can be calculated. 
The technique is particularly useful for evaluating heterogeneous 
geothermal systems where the intersection of several faults, or hy- 
drothermal alteration has created a high permeability region in the 
center of the geothermal field. The technique is applied to an exten- 
sive interference test in the geothermal reservoir at Klamath Falls, 
Oregon. 


19613 Artesian flow testing of the geothermal production 
wells WEN-1 and WEN-2, Honey Lake hybrid power plant 
project, California. Skiba, P.A. (EG&G Idaho Inc., Idaho 
Falls, ID). pp 585-589 of 1985 international symposium on 
geothermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Two production geothermal wells have been drilled and 
tested for development and evaluation of the geothermal reservoir 
for the Honey Lake hybrid power plant project in northeastern 
California. Artesian flow has been used in a series of constant-flow 
variable-head tests to determine well performance and reservoir 
characteristics. The results from these tests indicate an extensive, 
water-dominated reservoir with a moderate temperature of 250°F 
(121°C). The transmissivity value is within the range from 10,000 
to 60,000 gpd/ft for wells WEN-2 and WEN-1, respectively. The 
specific capacity in both wells decreases substantially with an in- 
crease in the flow rate. Artesian flow testing conducted in both 
wells has provided information for the reservoir characterization 
and well performance evaluation. Results indicate a moderate-tem- 
perature geothermal reservoir suitable for the proposed hybrid 
power plant project. 


19614 Estimating fracture apertures from hydraulic data 
and comparison with theory. Dash, Z.; Murphy, H. (Los 
Alamos National Lab., Los Alamos, NM). pp 493-496 of 
1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Estimates of fracture openings, or apertures, were made for 
massive hydraulic fracture experiments at the Hot Dry Rock geo- 
thermal reservoir at Fenton Hill, New Mexico. The basis of these 
estimates is that if the injection rate is suddenly increased during 
facturing, and the subsequent pressure increase to sustain this addi- 
tional flow is measured, then the pressure increase must be related 
to the fracture aperture. More detailed considerations indicate that 
the fracture aperture estimated in this manner is affected by the 
nature of the fracture geometry, its propagation distance, and its 
viscous characteristics, but these effects are surprisingly unimpor- 
tant. The result is a reasonably accurate aperture estimate, which 
considering the elusive nature of this measurement by other means, 
is quite satisfactory. These estimates are in good agreement with 
the fracturing theory of Geertsma and de Kierk. 


19615 Effects of artificial fracture geometry on geother- 
mal well production. Glowka, D.A. (Sandia National Lab., 
ee. NM). wad gt a 512 of 1985 international sympo- 
sium on geothermal Denton, J. Davis, CA; Geo- 
thermal Resources Diana (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

This paper examines the effects of various artificial and natu- 
ral fracture systems on geothermal well productivity. Two-dimen- 
sional finite element porous flow computer models are constructed 
and exercised under a variety of conditions. The model is verified 
for a planar fracture system created with hydraulic stimulation by 
comparing the results with an analytical solution. It is confirmed 
that fractures that penetrate deeply into the formation are needed 
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to significantly improve well productivity in lowpermeability 
matrix formations. In highpermeability matrix or fractured forma- 
tions, multiple artificial fractures of even limited length are more 
effective. This is particularly true for reservoirs that contain large, 
highly conductive natural fractures that the wellbore passes near 
but fails to penetrate. These results demonstrate that a stimulation 
technique capable of producing multiple fractures may be beneficial 
to geothermal well production. 


19616 Analysis of nonisothermal injection and falloff 
tests in layered reservoirs. Halfman, S.E.; Benson, S.M. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). pp 513-520 of 1985 international symposium on geo- 
thermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

The effects of reservoir layering and gravity segregation on 
nonisothermal injection and falloff tests are investigated. Results 
show that layering does not affect injection or falloff data if all the 
layers are permeable and accept fluids from the wellbore. In such 
cases, the average permeability, skin factor, and distance to the 
thermal front can be calculated using the techniques developed for 
homogeneous reservoirs. Special considerations have to be taken 
for cases where several layers are impermeable or are permeable 
but do not accept fluids of the well face. In the first case (imperme- 
able layers), knowledge of the total thickness of the permeable 
layers is required for the existing techniques to be applied success- 
fully. In the second case, the existing techniques cannot be applied, 
but characteristic responses from injection and falloff test are seen; 
therefore, this case can be identified easily. 


19617 Enthalpy transients in fractured two-phase geother- 
mal systems. Lippmann, M.J.; Bodvarsson, G.S.; Gaulke, 
S.W. (Univ. of California, Berkeley, CA, Lawrence Berke- 
ley Lab.). pp 533-540 of 1985 international symposium on 
geothermal energy. Denton, J. Davis, CA; Geothermal Re- 
sources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Numerical modeling techniques are used to study the 
changes in flowing enthalpy of fluids produced from a well com- 
pleted in a fractured twophase geothermal reservoir. Complex 
interactions between different fracture and porous matrix param- 
eters control the enthalpy transients. The results show that the 
flowing enthalpy is most sensitive to the characteristics of the rela- 
tive permeability curves, the magnitude of the matrix permeability 
and the effective fracture porosity. Other parameters such as the 
thermal conductivity and fracture spacing also significantly affect 
the flowing enthalpy. In spite of the complex phenomena associated 
with enthalpy transients in fractured two-phase systems, it is possi- 
ble to infer useful information about the producing geothermal res- 
ervoirs from field data. 


19618 Forecasting thermal breakthrough of reinjected 
water using a dispersion-retention model for tracer test inter- 
pretation. Walkup, G.W.; Horne, R.N. (Chevron Oil Field 
Research Co.). pp 369-374 of 1985 international symposium 
on geothermal energy. Denton, J. Davis, CA; Geothermal 


. Resources Council (1985). (CONF-850801—). 


From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Estimation of fracture aperture from tracer test results is of 
central importance to the forecasting of thermal breakthrough in 
geothermal reinjection schemes. Earlier tracer interpretation work 
at Stanford showed that a tracer “retention-and-release” mechanism 
was necessary to fully explain the observed shapes of tracer return 
profiles. Unfortunately, it was not possible to directly estimate frac- 
ture aperture from these models. This paper shows a slightly more 
complex model which separates the dispersion and retention effects 
by treating them as acting in perpendicular directions. This accom- 
plishes a decoupling of the effects and permits a direct estimation of 
fracture aperture. Field examples from the Wairakei geothermal 
field demonstrate the technique. 
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19619 Transition from mixed to forced convection for op- 
posing vertical flows in liquid-saturated porous media. Reda, 
D.C. (Sandia National Labs., Albuquerque, NM). pp 363- 
368 of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF- 850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Mixed-convection phenomena can occur within liquiddomin- 
ated geothermal reservoirs due to interactions of injected flows, or 
ground-water flows, with the buoyancyinduced fluid motion. This 
problem was studied experimentally and numerically for the case of 
opposing flows about a vertical heat source in a liquidsaturated 
porous medium. The ratio of the Rayleigh number (Ra) to the 
Peclet number (Pe) was identified as the nondimensional parameter 
which characterizes the relative influence of buoyancy-driven to 
pressure-gradient-driven fluid motion. The transition from mixed to 
forced convection was numerically determined to be (Ra/Pe) = - 
0.5, where the minus sign denotes superimposed downflow. Agree- 
ment between measured and predicted thermal-field results showed 
that the finite-element code of Gartling and Hickox (1982 a,b) can 
be used to model low-temperature (singlephase) geothermal reser- 
voirs throughout the natural, mixed, and forced convection re- 
gimes. 


19620 Preliminary considerations for extraction of ther- 
mal energy from magma. Hickox, C.E.; Dunn, J.C. (Sandia 
National Labs., Albuquerque, NM). pp 319-325 of 1985 
international se on geothermal energy. Denton, J. 
Davis, CA; Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Simplified mathematical models are developed to describe 
the extraction of thermal energy from magma based on the concept 
of a counterflow heat exchanger inserted into the magma body. An- 
alytical solutions are used to investigate the influence of the basic 
variables on electric power production. Calculations confirm that 
the proper flow path for the working fluid is down the annulus 
with hot fluid returning to the surface through the central core. 
The core must be insulated from the annulus to achieve acceptable 
wellhead temperatures, but this insulation thickness can be quite 
small. The insulation is effective in maintaining the colder annular 
fluid below expected formation temperatures so that a net heat gain 
from the formation above a magma body is predicted. The analyses 
show that optimum flow rates exist that maximize electric power 
production. These optimum flow rates are functions of the heat 
transfer coefficients that describe thermal energy extraction from 
the magma. 


19621 Energy extraction from magma reservoirs. Hara- 
den, J. (Well Predection Testing, Inc., Carlsbad, CA). pp 
317-318 of 1985 international symposium on geothermal 
energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF- -850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Two systems were designed to extract energy from shallow 
magma reservoirs. A closed system confined the working fluid to a 
closed heat exchanger. An open system pushed the working fluid 
through the magma. The reservoir was assumed to be rhyolitic 
magma with a ceiling at 5335 meters and with a temperature of 
900°C. Two systems were studied to tap the reservoir’s energy: an 
open system and a closed system. The closed system had a simple 
heat exchanger that consisted of two concentric pipe strings. The 
circulating fluid came down the inner string and up the outer 
string. There was no magma fluid contact, and the fluid was never 
contaminated. For the open system, two concentric pipe strings 
were used with a perforated outer casing. The fluid came down the 
outer string, through the perforated casing, through the magma, 
back through the perforated casing and up the inner pipe string 
(Figure 1). There was direct contact between the circulating fluid 
and the magma. With that contact, came potential fluid contamina- 
tion with dissolved minerals and gases. 
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19622 The shocking behavior of fluid flow in deformable 
joints. Murphy, H.; Dash, Z. (Los Alamos National Lab., 
Los Alamos, NM). pp 115-118 of 1985 international sympo- 
sium on geothermal energy. Denton, J. Davis, CA; Geo- 
thermal Resources Council (1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

If fluid is injected into joints in rock masses, several types of 
joint deformations can take place. At first the pressure rise in the 
joint is small enough that the joint does not actually open. Never- 
theless the effective closure stress, i.e., the difference between the 
total earth stress acting normal to the joint plane and the fluid pres- 
sure, is reduced. Consequently the tightness of joint closure is less- 
ened, resulting in a small increase of the effective open space, or 
aperture, of the joint. If the fluid pressure rise is small enough, the 
aperture can still be treated as nearly constant, and the pressure re- 
sponse therefore follows the usual laws of linear diffusion. But if 
the pressure increase is large, aperture increases must be accounted 
for, and the flow will be affected by nonlinear diffusion due to 
pressure-dependent aperture, as well as a new storativity term due 
to joint compressibility. Eventually the fluid pressure may attain a 
value equal to, and even slightly greater than, the original total 
earth stress, and the opposing surfaces of the rock that meet at the 
joint can actually part. We refer to this behavior as joint “lift off,” 
or “jacking.” During lift off, the changes in joint aperture and com- 
pressibility are very large compared to changes while the joint is 
still in roughness-to-roughness contact and the flow equation be- 
comes so highly nonlinear that pressure pulses are no longer trans- 
mitted in a smooth, diffusive manner, but more like a propagating 
shock wave. 


19623 Seismic studies of a massive hydraulic fracturing 
experiment. House, L.; Kaieda, H.; Keppler, H. (Los 
Alamos National Lab., "Los Alamos, NM). pp 105-110 of 
1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

During a massive hydraulic fracturing experiment carried 
out at Fenton Hill, New Mexico, 850 microearthquakes, ranging in 
magnitudes from -3 to 0, were located reliably using arrival times 
recorded at a set of 5 downhole geophone stations. A subset of 
these events was located using an upgraded hodogram technique. 
The seismicity defines a tabular zone with horizontal extent of 900 
m, vertical extent of 800 m, and thickness of 150 m. This zone 
strikes N340°E, and dips 75° to the east; its position indicates that 
no hydraulic connection between the two predrilled wells could be 
achieved by the fracturing. The distribution of locations obtained 
from arrival times shows good agreement with those derived from 
hodograms. Well constrained fault plane solutions were determined 
for 26 of the larger microearthquakes observed at a surface seismic 
net. Most solutions display one nearly vertical nodal plane that 
strikes close to N - S, and a T axis that trends roughly E - W, in 
agreement with regional indicators of the least principal stress di- 
rection. 


19624 Recent developments in the hot dry rock geother- 
mal energy program. Franke, P.R.; Nunz, G.J. (ESS-DOT, 
Los Alamos National Lab., Los Alamos, NM). pp 95-98 of 
1985 international symposium on _ geoth energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Au ug 1985). 

In recent years, most of the Hot Dry Rock Programs effort 
has been focused on the extraction technology development effort 
at the Fenton Hill test site. The pair of approximately 4000 m wells 
for the Phase II Engineering System of the Fenton Hill Project 
have been completed. During the past two years, hydraulic fracture 
operations have been carried out to develop the geothermal reser- 
voir. Impressive advances have been made in fracture identification 
techniques and instrumentation. To develop a satisfactory interwell- 
bore flow connection the next step is to redrill the lower section of 
one of the wells into the fractured region. Chemically reactive 
tracer techniques are being developed to determine the effective 
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size of the reservoir area. A new estimate has been made of the 
U.S. hot dry rock resource, based upon the latest geothermal gra- 
diant data. An updated economic study is in progress by EPRI. 


19625 Well completion and operations for MHF of 
Fenton Hill HDR well EE-2. Dreesen, D.S.; Nicholson, 
R.W. (Los Alamos National Lab., Los Alamos, NM). pp 89- 
94 of 1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Previous attempts to connect Fenton Hill Hot Dry Rock 
Geothermal Site Wells EE-2 and EE-3 by pumping 150 thousand to 
1.3 million gallons of water had not achieved a detectable hydraulic 
fracture connection. Therefore, preparations were made to conduct, 
in December 1983, a 4 to 6 million gallon, 50 BPM water injection 
in EE-2. The objective was to enlarge the previously created reser- 
voir in EE-2 using massive hydraulic fracturing (MHF). The plan- 
ning, preparations, operations and results of the MHF are presented 
here. 


19626 The massive hydraulic fracture of Fenton Hill 
HDR well EE-3. Dash, Z.V.; Dreesen, D.S.; House, L.; 
Walter, F. (Los Alamos National Lab., Los Alamos, NM). 
pp 83-87 of 1985 international symposium on geothermal 


energy. Denton, J. Davis, CA; Geothermal Resources 
Council (1985). (CONF- -850801—). 
From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 
Subsequent to a 5.6 million gallon massive hydraulic fractur- 
ing (MHF) experiment in Fenton Hill Hot Dry Rock (HDR) Well 
EE-2, a 2 million gallon MHF was planned for Well EE-3. Al- 
though hydraulic communication between wells EE-2 and EE-3 
was not established during the initial MHF, a large reservoir was 
created around EE-2 which seemed to be in proximity with EE-3. 
The objective of this 2nd MHF was two-fold, to test the reservoir 
and seismic characteristics of the EE-3 openhole region from 
11,390-11,770 ft and to drive fractures into the fractured region cre- 
ated earlier by the EE-2 MHF experiment. This paper discusses 
well repairs to prepare EE-3 for the MHF, the pumping operations, 
and injection parameters and briefly summarizes seismic results. 
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19627 (DOE/ET/27053—6) Boise geothermal district 
heating system. Hanson, P.J. (Boise Geothermal, ID (USA)). 
Oct 1985. Contract FCO7-79ET27053. 299p. NTIS, PC 
A13/MF AO01; 1; GPO Dep. File Number DE86007622. 

This document describes the Boise geothermal district heat- 
ing project from preliminary feasibility studies completed in 1979 to 
a fully operational system by 1983. The report includes information 
about the two local governments that participated in the project - 
the City of Boise, Idaho and the Boise Warm Springs Water Dis- 
trict. It also discusses the federal funding sources; the financial stud- 
ies; the feasibility studies conducted; the general system planning 
and design; design of detailed system components; the legal issues 
involved in production; geological analysis of the resource area; 
distribution and disposal; the program to market system services; 
and the methods of retrofitting buildings to use geothermal hot 
water for space heating. Technically this report describes the Boise 
City district heating system based on 170°F water, a 4000 gpm pro- 
duction system, a 41,000 foot pipeline system, and system econo- 
mies. Comparable data are also provided for the Boise Warm 
Springs Water District. 62 figs., 31 tabs. 


19628 AEIOU: accelerated exploration for integrated and 
optimal utilization. Trexler, D.T.; Flynn, T.; Gerrard, C.; 
Ghusn, G. (UNLV, Reno, NV). pp 73-80 of 1985 interna- 
tional symposium on geothermal energy. Denton, J. Davis, 
CA; Geothermal Resources Council (1985). (CONF- 
850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

A program is currently being conducted by the Division of 
Earth Sciences, UNLV, and the Geothermal Utilization Division, 
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China Lake Naval Weapons Center (and funded jointly by the U. 
S. Navy and U. S. Department of Energy), at the Marine Corps 
Air-Ground Combat Center, Twentynine Palms, California, as an 
example of accelerated development of geothermal resources at De- 
partment of Defense installations. The focus of this program is to 
assess the potential for development of low-temperature geothermal 
resources for space heating applications. Decisions are based on 
data derived from geologic and geophysical surveys, temperature 
gradient holes, environmental issues, and engineering and economic 
studies. There are several important differences between this and 
previous studies. The most important is that the geothermal reser- 
voir data are known and not assumed. In addition, selected base 
heat loads are considered as separate items and specific environ- 
mental issues are identified in areas of greatest anticipated activity. 
Recommendations are also made for reservoir confirmation, retro- 
fitting existing structures, and co-locating new structures within the 
areal extent of the geothermal resource. 


19629 Geothermal district heating favorability studies in 
seven Washington cities. Simpson, S.J.; Allen, E.M. (Wash- 
ington State Energy Office, Olympia, VA). pp 63-66 of 
1985 international symposium on geothermal energy. 
Denton, J. Davis, CA; Geothermal Resources Council 
(1985). (CONF-850801—). 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Seven Washington cities with geothermal resource potential 
were studied for their geothermal district heating favorability. The 
microcomputer program HEATPLAN, a geothermal district heat- 
ing assessment tool, was utilized in the studies. The cities, studies, 
and results are described. The cities range in population from 4,000 
to 50,000, with resource temperatures from 70°F to 80°F. The 
HEATPLAN model described, incorporates the use of heat pumps 
and peaking boilers in each of the geothermal district heating sys- 
tems simulated for the seven cities. The HEATPLAN analysis as- 
sumes public ownership and a 25 year loan life. Total costs of the 
simulated geothermal district heating systems ranged from $900,000 
to $3,700,000. The estimated cost per MMBtu delivered from the 
geothermal district heating systems is compared with the least ex- 
pensive conventional fuel available in each of the cities studied. 
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19630 (EUR—9622) European wind energy conference 
1984, Proceedings. Palz, W. (Commission of the European 
Communities, Brussels (Belgium)). 1985. 1006p. (CONF- 
841071—). H.S. Stephens and Associates, Bedford, England. 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In October 1984 the European Wind Energy Conference 
took place in Hamburg. The lectures held at this Conference pro- 
vided a very comprehensive survey of the present state of the art in 
wind energy technology. This book of proceedings contains the 
corresponding papers. For each of the 168 papers a separate subject 
analysis was carried out. (HW). 


19631 (EUR—9622, pp 64) New Zealand’s wind energy 
resource. Cherry, N.J.; Ward, G.T. (Lincoln Coll., Canter- 
bury, New Zealand. Agricultural Engineering De pt.). 1985. 
H.S. Stephens and Associates, Bedford, England. (CONF- 
841071— 

an, Euro; wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

New Zealand has no current plans to utilise its large energy 
resource of wind energy, but for the past 9 years it has been under- 
taking a wind energy resource assessment program funded by the 
N.Z. Energy R and D Committee. As an island nation in the South 
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Pacific Ocean between 34°S and 48°S New Zealand is exposed in 
the south to the prevailing westerly winds of the ‘Roaring Forties’ 
which weaken towards the north, and to regular sea-breeze winds 
along its extensive coastlines (orig./HW). 


19632 (EUR—9622, pp 265-270) Aeroelastics of wind 
turbine systems. Koenig, K. (Messerschmitt-Boelkow-Blohm 
G.m.b.H., Bremen, Germany, F.R.). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
er -R. Germany (23 Oct 1984). ; \ 

paper proposes a new "through-matrix” computation 

method for aeroelastic stability and vibration analysis permitting 
simpler derivation and handling of the equations of motion. Some 
analysis results and measured data are also given. (orig.). 


19633 (EUR—9622, pp 901-905) International Energy 
Agency wind energy cooperation. Pershagen, B.; Kinsella, E.; 
Maribo Pedersen, B. (Studsvik Energiteknik AB, Nykoep- 
ing, Sweden; National Board for Science and Technology, 
cane Dublin, Ireland; Danmarks Tekniske Hoejskole, 
by). 1985. HLS. Stephens and Associates, Bedford, 

d. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

‘wo cooperative programmes have operated under the aus- 
pices of the International Energy Agency since 1977: - A pro- 
gramme for Research and Development on Wind Energy Conver- 
sion Systems (IEA R and D WECS). - Cooperation in the Devel- 
opment of Large-Scale Wind Energy Conversion Systems (IEA LS 
WECS). Twelve countries are participating in IEA R and D 
WECS, and seven countries having national programmes for the 
design, construction and operation of large-scale wind installations, 
in IEA LS WECS. The IEA R and D WECS programme com- 
prises eight task-sharing or cost-sharing research tasks, five of 
which have been successfully completed. The status of the current 
tasks is reviewed, and some preparatory and planned activities are 
indicated. The IEA LS WECS is essentially an agreement for infor- 
mation exchange and coordination of national large-scale WECS 
activities. The ways of effecting the cooperation are discussed. The 
programmes have produced useful technical results and have clear- 
ly stimulated national wind R and D activities. Some experiences 
from executing the programmes are noted. New options for coop- 
eration are suggested. (orig.). 


19634 (NP—6900468) Windy land owners’ guide. Sadler, 
S.; Walters, M.; Adams, R.; Bain, D. (Oregon Appropriate 
Technology, Inc., Eugene (USA)). Apr 1984. 84p. NTIS, 
PC A05/MF AOl. File Number DE86900468. 

This is a guide for landowners who are considering allowing 
a developer to use their land for a wind farm. The ten chapters are 
titled: wind industry, wind farming, putting together a wind farm, 
choosing a developer, legal instruments, determining value and pay- 
ment for the wind resource, and daily operations, environmental 
impacts, permitting process, and summary. (DLC) 
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19635 (EUR—9622, pp 6-12) Development of a method 
for wind climate analysis for non-montainous terrain in 
Europe. Petersen, E.L.; Troen, I.; Wieringa, J. (Risoe Na- 
tional Lab., Roskilde, Denmark. Dept. of Meteorology and 
Wind Energy; Royal Netherlands Meteorological Inst., De 
Bilt). 1985. H.S. Stephens and Associates, Bedford Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Basic requirements are routine synoptic measurements of 
wind, cloudiness and temperature for at least 5 years from two to 
three stations in each wind climate region. In the present study 37 
wellscreened stations are used. The wind speeds are corrected for 
effects of local obstacles. From information on the roughness of the 
terrain, together with a stability measure obtained from the synop- 
tic data, an estimate is made of wind speed and direction at the 
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geostrophic level. The computed distributions of wind at that level 
are compared with climatological data on wind obtained from ra- 
diosondes. A similar calculation in the inverse order yields as a 
final product Weibull-modelled frequency distributions of the wind 
speed. This will be produced for specified types of terrain at 
heights up to 100 m. (orig.). 


19636 (EUR—9622, pp 13) Wind energy potential esti- 
mation in rough terrain. Lalas, D.P.; Troen, I.; Sacre, C.; 
Dalu, G. (National Observatory of Athens, Greece). 1985. 
cia hens and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Despite substantial effort in improving the performance of 
wind energy generating systems, it is clear that correct siting is still 
the determining factor in the overall viability of an installation. To 
estimate the available wind energy potential, anemological histori- 
cal data from existing stations are usually analyzed to derive statis- 
tics of mean wind speed, direction, variability, gustiness, etc. Since 
meteorological stations are few and typically 50 to 150 km apart, 
interpolation is necessary for sites in between. This is reasonably 
straight-forward if the terrain is smooth, but becomes very difficult 
in rough terrain. To estimate the available wind energy in such 
rough terrain, numerical codes which calculate the entire flow field 
have been developed and validated at test sites, mostly in the 
United States. In this paper, we describe the results of an analysis 
of the actual computer costs and accuracy of some of these codes 
for wind power estimates at three European sites, namely Crete, 
Greece; Sardinia, Italy; and South Central France in order to ascer- 
tain their suitability for wind prospecting. In addition, we discuss 
the effect of some straight-forward improvements of simple mass- 
consistent flow field codes, based on physical concepts of the at- 
mospheric boundary layer mechanisms, as well as the effect of sim- 
plifications of the more complex dynamic codes on improving accu- 
racy and reducing computer costs. (orig./HW). 


19637 (EUR—9622, pp 14-17) Problems assessing the 
wind power potential for large areas. Tetzlaff, G. (Hannover 
Univ., Germany, F.R. Inst. fuer Meteorologie und Klimato- 
logie). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Area averages of wind speed are obtainable, if typical osta- 
cles are small compared to the level where the wind is of interest. 
In many parts of Europe flow obstacles in rural surroundings are of 
a height of about 10 m, typical for hub heights and the height 
where almost all weather bureau routine measurements are taken. 
The differentiation of area averages of wind power in a country site 
at this level depends on several parameters such as the flow condi- 
tions described by the Richardson-number, the size and horizontal 
distribution of the flow obstacles. It is estimated from measured 
data in northern Germany that negligence of stability causes an 
over-estimation of the area average wind energy of about 10% and 
that halving the size of the typical flow obstacles while keeping 
their total surface coverage constant would reduce the area average 
of wind energy at the height of 10 m by two fifth. (orig.). 


19638 (EUR—9622, pp 23-28) Wind energy siting in 
coastal regions - using numerical mesoscale modelling. 
Theunert, S. (Hannover Univ., Germany, F.R. Inst. fuer 
Meteorologie und Klimatologie). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

An optimal site selection is of great importance for the re- 
gional assessment of wind power density for wind energy convert- 
ing systems (WECS) in the coastal zone of northern Germany. A 
detailed analysis of wind field characteristic is required especially 
for large scale WECS up to a height of 200 m. The performance of 
a numerical mesoscale model describing the wind field is investigat- 
ed by a comparison between experimental and numerical data. The 
model initialization is based on typical flow characteristics. The 
most frequent wind patterns in different seasons correspond quite 
well with measured data. A simple method is presented to estimate 
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average wind speeds and frequency distributions at an abitrarily se- 
lected site within the coastal zone from climatologically representa- 
tive model runs. (orig.). 


19639 (EUR—9622, pp 29-40) Handbook for wind 
energy production estimates in the Netherlands. Vermeulen, 
P.E.J.; Leene, J.A.; Hoogeveen, H. (Nijverheidsorganisatie 
TNO, Apeldoorn, Netherlands. Dept. of Fluid Dynamics; 
Nijverheidsorganisatie TNO, Delft, Netherlands. Centre for 
Energy Conservation). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A description is given of the recently completed first version 
of a Dutch Handbook for wind energy production estimates. The 
handbook contains: a) Information on basic meteorological data, 
such as wind speed statistics for Dutch meteorological stations. b) 
Calculation procedures to account for meso-scale roughness effects 
on local wind speed statistics. c) Detailed information of the flow 
field downstream of obstacles such as buildings, wind breaks and 
other turbines. d) Several methods which use local wind speed sta- 
tistics for the determination of wind energy production estimates. 
In this paper, the contents of the handbook are described and refer- 
ence is given to sources of background information. (orig.). 


19640 (EUR—9622, pp 41-46) Wind energy on the Greek 
islands. Chadjivassiliadis, R.T.J. (Public Power Corp., 
Athens, Greece). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Part one of this paper gives data of wind measurements on 
Greek islands that started being taken by the Public Power Corpo- 
ration in 1977. Comparative measurements show the difference in 
wind speed and direction on various sites of a particular island. 
These are results of the specific measurements in the Kythnos Wind 
Park (microscale), on the island of Andros (mesoscale) and on the 
island of Santorini (mesoscale). The first application of the numeri- 
cal wind field code NOABL was the island of Andros. The derived 
results give a substantial wind potential in dispersed geographical 
sites. A verification of the results by measurements on site is 
needed. Part two presents data from 45 power systems on the is- 
lands where the production cost of the oil-fired units is very high, 
especially in small systems. Data are given for the load profile of 
the islands. The high energy cost and the existing high wind poten- 
tial are the two main parameters towards an extensive utilization of 
the wind energy. Data and results from the Wind Park of Kythnos 
are presented. The wind regime is well-adapted to the energy pro- 
file of the islands. The integration of WECS needs a carefully-done 
study. A high penetration of wind energy by the use of medium- 
size WECS is feasible, and a high degree load control and reactive 
compensation are needed. (orig.). 


19641 (EUR—9622, Pp 65-70) Analysis of the spatial 
0! 


and temporal variations the wind field over the British 
Isles. Palutikof, J.P.; Kelly, P.M.; Davies, T.D. (East Anglia 
Univ., Norwich, UK. School of Environmental Sciences). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 
From European wind energy conference and exhibition; 
pe - F.R. Germany (23 Oct 1984). 
wo networks of monthly mean wind speed data for the 
British Isles and surrounding seas have been compiled. These cover 
two different time spans: one dense network for the period 1956-82 
(52 stations) and one much sparser network of records extending 
into the nineteenth century. Where necessary, individual records 
have been corrected to maintain their homogeneity. The data have 
been subjected to statistical analysis to determine the variations in 
both space and time of the wind field. Maps of the 1956-82 annual 
means and standard deviations are presented. Inspection of time 
series for this period indicated a discontinuity occurring at about 
1970. Wind speeds in the 1960s were markedly higher than those 
for the 1970s at 75% of the stations in the short-term network. Cor- 
relation of wind speeds with an index of the relative frequency of 
anticyclonic and westerly conditions showed that these decadal 
changes in mean wind speed were caused by large-scale changes in 
the atmospheric circulation. Because the circulation index is de- 
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rived from daily data, this suggests that long-term changes in 
monthly wind speed are intrinsically realted to variations in the 
wind field on the day-to-day basis relevant to the estimation of the 
wind energy resource. (orig.). 


19642 (EUR—9622, pp 71-75) Wind potential in Kenya. 
Renner, B.; Kabugi, D. (Deutsche Gesellschaft fuer Tech- 
nische Zusammenarbeit G.m.b.H., GTZ, Eschborn, Germa- 
ny, F.R.; Ministry of Energy and Regional Development, 
Nairobi, Kenya). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The Ministry of Energy and Regional Development in Nair- 
obi, Kenya, in cooperation with the German Agency for Technical 
Cooperation (GTZ), is implementing a wind and solar energy meas- 
uring programme. Twenty-four stations in selected regions of 
Kenya are to be installed to give a realistic base for the estimation 
of the wind power potential in Kenya. Six semi-automatic stations 
are equipped with MODAS data logger and 8 KB solid state plug- 
in-memories that store the mean hourly wind speeds. Four previous 
installations are using the MP 1 PANENSA wind compiler (daily 
readings) which give the frequency distribution of the wind speed. 
The installation of 14 MAN wind analysers is planned. (orig.). 


19643 (EUR—9622, pp 81-90) Boundary-layer model for 
wind flow over hills: Comparison of model results with Asker- 
vein 1983 data. Walmsley, J.L.; Salmon, J.R. (Atmospheric 
Environment Service, Downsview, Ontario, Canada). 1985. 
ry ee and Associates, Bedford, England. (CONF- 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A simple, linearized model of boundary-layer flow over low 
hills and other terrain features is described together with applica- 
tions to Askervein, South Uist, Scotland. The model (designed 
MS3DJH/3) is based on a division of the flow into an outer, invis- 
cid, irrotational layer and an inner turbulent layer. Length scales 
and advection velocities are wavenumber-dependent and inner- and 
outer-layer solutions are blended. The use of Fourier transforms in 
the horizontal coordinates allows for analytic solutions in the verti- 
cal coordinate. The transforms and solutions are evaluated numeri- 
cally, but the computer time required is at least two orders of mag- 
nitude less than that required for finite-difference models with the 
same resolution. Results from the model are compared with data 
taken during the International Energy Agency experiment at As- 
kervein in September/Oktober 1983. The roughness was essentially 
uniform and the flow neutrally stratified. Results are presented for 
vertical profiles of normalized wind speed up to 150 m above the 
hill-top, horizontal cross-sections of normalized wind speed and 
contour maps of normalized wind speed and wind direction. (orig.). 


19644 (EUR—9622, pp 91-95) Turbulence analysis of 
kite wind measurements. Daniels, A. (Hawaii Univ., Honolu- 
lu, USA. Dept. of Meteorology). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

Fram European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Winds at 40 and 80 meters were measured on several loca- 
tions on Oahu, Hawaii using automated kites. The tension on these 
kites, calibrated in wind speed units was measured using strain 
gauges. Over one hundred one-hour runs were made with the kites 
and a 10 m anemometer sampled every second. The data were ana- 
lyzed using autocorrelation, a discrete gust model, a discrete gust 
rise m ciel and Fourier analysis. All four methods showed signifi- 
cantly less turbulence measured by the anemometer. In the frequen- 
cy range which most affects a turbine blade (about 1-20 sec), the 
kites showed increasing turbulence which is contradictory to con- 
ventional turbulence spectra. This is interpreted as turbulence con- 
sisting of elongated features-turbulence sausages-moving with the 
wind. These sausages would be sliced by a moving blade thus ex- 
plaining the increase of higher frequency turbulence. The kites 
seem to sample the turbulence much as a moving blade would. It is 
therefore recommended that kites be used instead of a fixed tower 
mounted anemometer for wind turbine turbulence research. (orig.). 
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19645 (EUR—9622, pp 96-101) Wind profile stability 
corrections: Their influence on wind energy assessment stud- 
ies. Wijk, A.J.M. van; Turkenburg, W.C.; Holtslag, A.A.M. 
(Rijksuniversiteit Utrecht, Nether! ands. Fysisch Lab.; Royal 
Netherlands Meteorological Inst., De Bilt). 1985. HS. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. ae (23 Oct 1984). 

An improved scaling method is used to estimate the wind 
speed at heights above 10 metres. The method is based on a loga- 
rithmic wind profile as is the traditional method, but involves the 
use of stability corrections. The application of stability corrections 
is found to have a considerable effect on the value for the wind 
speed. We tested the old and the improved method using data se- 
lected at Eelde in The Netherlands. If no stability corrections were 
applied, the 10 year average of wind speed at this site at a height of 
40 metres and 80 metres was estimated to be 5.7 m/s and 6.3 m/s 
respectively. With stability corrections however the corresponding 
results were 6.2 m/s and 7.3 m/s respectively, an increase in the 
wind speed estimates of 8% and 15%. Application of the improved 
scaling method also alters the frequency distribution and gives a 
different diurnal variation for the wind speed. The effects of using 
the improved scaling method are analyzed for several wind energy 
assessment results. Both the standard and improved method were 
used to estimate the energy production per m? rotor area at a hub 
height of 40 m and 80 m. Using the improved method the energy 
production at these heights was found to be 14% and 36% higher, 


respectively. (orig./HW). 


19646 (EUR—9622, pp 724-729) Wind powered water 

pumping. Comments on system design illustrated by examples 
from Africa. Auer, F. (Neue Energie-Systeme, NES, Lan- 
genselbold, Germany, F.R.). 1985. H.S. Stephens and Asso- 
ciates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ith wind-powered pumps, just as with wind-powered gen- 

erators, the question arises of choosing the correct size of turbine 
diameter and pump- and water-storage-capacity to ensure complete 
provision for the drinking- and domestic-water for a remote com- 
munity at a given site and with a given consumption pattern, or to 
provide for the irrigation of fields. The system behaviour was simu- 
lated therefore by means of computer program FWISO 81 using 
hourly weather and consumption data. The example taken was an 
American multi-bladed wind-pump with a turbine diameter of 3 m, 
a lift of 15 m and a cylinder diameter of 0.1 m. Performance data 
from 10 manufacturers was taken into account. The weather data 
came from a coastal region in Tunisia (v = 5.1 m/s) and from the 
shores of Lake Victoria in Kenya (v = 2.3 m/s). The load was 
taken to be the drinking- and domestic-water requirement of a com- 
munity of 500 inhabitants and, on the irrigation side, a requirement 
of 60 m*/d/ha was assumed. (orig./HW). 


(EUR—9622, pp 855-860) Wind energy meteorol- 
MW windpower facility. Davis, E.L. 1985. 
hens and Associates, Bedford, England. (CONF- 


Soom European wind energy conference and exhibition; 
meee F.R. Germany (23 Oct 1984). 

Altamont Pass, in the western hills of Central California, is 
subject to a consistent summer sea breeze that has high wind 
energy. Many wind turbine projects have developed in the area and 
details of some of the wind characteristics are being documented 
for the first time. The wind speed at some sites increases to a maxi- 
mum of over 12 mps after sunset; other sites are quickly affected by 
the surface inversion after sunset with wind speeds decreasing to 
less than 6 mps. Spatial variability ranges from a very good wind 
resource to insufficient wind energy in less than 900 m with no ob- 
vious terrain influences. Methods for estimating a long term annual 
average energy production are yet to be verified in most areas due 
to the few years of data available in some of the new project area. 
(orig.). 


19648 (EUR—9622, pp 963-968) Evaluation of wind 
energy availability of Ethiopia. Reggio, E.; Stellato, G. (Aer- 
italia S.p.A., Rome, Italy). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 
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From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In this paper the results of the activities, partially still in 
course, finalized to the determination of the wind energy potentiali- 
ty of Ethiopia are presented. The experimental data utilized for the 
carried out analysis are the wind speed and direction measured in 
39 stations by the Ethiopian Meteorological Department from 1971 
to 1978. The possibility to extend the validity of the obtained re- 
sults to wider areas was then examined using statistical correlation 
methods, integrated by the orographic analysis of the territory and 
general evaluations about the wind circulation. The results have al- 
lowed the subdivision of the territory in three areas which are ho- 
mogeneous with regard to the wind energy potentiality. (orig./ 
HW). 


19649 (STEV-VIND—85-6) Wind gradient fluctuations 
and wind velocity differences at Naesudden, Gotland, during 
near-neutral stratification. Bergstroem, H. (Statens Energi- 
verk, Stockholm (Sweden)). 1984. 33p. (MIUU—81). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86751150. 

Turbulence measurements from the Naesudden peninsula, 
Gotland, during near-neutral stratification, are used to study the in- 
stantaneous wind gradients as well as the wind velocity difference 
Au equals u(t+T)-u(t) using different time lags T. The observed 
wind gradients distribution is found to be well approximated by the 
normal distribution and the standard deviation may be determined 
through its relation to the standard deviation of the longitudinal 
wind component, osub(u). By using the observed two dimensional 
mean wind speed - mean wind shear distribution, the long term 
probabilities of encountering large differences in wind velocity be- 
tween the 38 m and 120 m levels are estimated. The observed Au- 
values are also found to be normally, distributed, provided the 
period studied is short enough for non-stationary effects to become 
unimportant. Non-stationarity makes the distribution positively 
skewed, and as a consequence the probabilities of finding large Au- 
values may be underestimated, when using the normal distribution 
in such situations. Relations between the standard deviation of the 
Au-distribution and osub(u) are given. 


19650 A Markov method for simulating non-Gaussian 
wind speed time series. McNerney, G.M.; Veers, P.S. (Wind 
America, Inc.). pp 209-213 of Fourth A.S.M.E. wind energy 
symposium (AAAH). Swift, A.H.P. New York, NY; Ameri- 
can Society of Mechanical Engineers (1985). (CONF- 
850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

This paper details a method which can be used to construct 
a wind simulator capable of generating wind time series with any 
distribution of hourly averages, exponentially decaying autocorrela- 
tion function, and a Gaussian realization of the turbulence. The 
method is based on a Markov random walk for hourly averages, 
and an inverse hourly transform of the power spectrum to produce 
short-term turbulence. The Markov process is discussed in the first 
section and the turbulence generator is covered in the second sec- 
tion. A description of the applications for which the model was de- 
veloped is given. 


1703 Regulations 
REFER ALSO TO CITATION(S) 19709 


19651 (EUR—9622, pp 844-848) Risk analysis of WECS 
- insurance aspects. Courage, G. (Koelnische Rueckversi- 
cherungsgesellschaft, Germany, F.R.). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A risk analysis has been carried out by the Cologne Re, a 
professional reinsurance company with the aim of gathering infor- 
mation about the risk and loss potential of WECS and, using this as 
a basis, to discuss effective insurance protection. Loss data has 
therefore been collected and analysed. In respect of small WECS 
the results show that over the years the product quality has obvi- 
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ously improved and the number of occurrences of total loss or 
serial damage has decreased. Large WECS up till now are proto- 
types and have to be analysed individually. In most cases an insur- 
ance protection able to meet the insured’s requirements can be ar- 
ranged by standard insurance conditions. (orig.). 


1704 Economics 
REFER ALSO TO CITATION(S) 19651, 19667 


19652 (EUR—9622, pp 56-63) Measurement of the tower 
wake of the Swedish prototype WECS Maglarp and calcula- 
tions of its effect on noise and blade loading. Barman, K.; 
Dahlberg, J.A.; Meijer, S. (Flygtekniska Foersoeksanstalten, 
Bromma, Sweden). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Noise calculations indicate that a great deal of low frequen- 
cy noise arises when the blades of a downwind turbine pass 
through the wake of the tower. The tower wake characteristics are 
given as input to the calculations and it appears that different as- 
sumptions about the wake profiles have considerable influence on 
the results. Since appropriate wake data were not available it was 
decided to perform wake measurements at the existing wind turbine 
at Maglarp in Sweden. Hot wire measurements of the velocity defi- 
cit in the wake behind the tower of the prototype WECS Meglarp 
are presented. The measurements were performed at one height and 
at three distances from the tower center when the turbine was not 
running. The low frequency noise caused by the passage of a tur- 
bine blade through the wake of the tower is calculated using wake 
data from the measurements. A comparison with noise emission 
measurements is included. (orig.). 


19653 (EUR—9622, pp 814-819) Economic feasibility of 
small-scale wind energy conversion systems. Leuven, J. van. 
(Rijksuniversitair Centrum te Antwerpen, Belgium). 1985. 
eae hens and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

To demonstrate that SWECS can be economically viable, a 
form of cost-benefit analysis, based on the concept of present valu- 
ing, is applied. The internal rate of return is used as the profitability 
index. A computer program, based on numerical interation algo- 
rithms, solves the break-even equations. A sensitivity analysis is car- 
ried out. The results look very promising. (orig.). 


19654 (EUR—9622, pp 820-825) What is the most eco- 
nomical size for a large wind power plant. Hau, E. (Maschin- 
enfabrik Augsburg-Nuernberg, M.A.N. A.G., Muenchen, 
Germany, F.R., Bereich Neue Technologie). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From E& wind energy conference and exhibition; 
ee os Germany (23 Oct 1984). 
question of the most economical size for a large wind 
energy converter designed to feed the power into a large utility 
grid, and therefore without limitation of the output with respect to 
the consumer, is an issue of controversial debates. In analysing the 
problems, facts as production status, assembly and erection costs, O 
and M costs, and energy production with increasing size are consid- 
ered. Taking these facts into account, the paper comes to the con- 
clusion that the most economical size for a large WEC strongly de- 
pends on the numbers produced and operated. For the nearest 
future - with the expectation that only small numbers of larger 
WECs come to a commercial application - the economical size of a 
rotor diameter seems to be in the range of 50-60 m. (orig.). 


19655 (EUR—9622, PP 849-854) Economics of wind 
energy in South Africa. Roberts, G.E. (Cape Town Univ., 
South Africa. Dept. of Mechanical Engineering). 1985. H.S. 
oon) and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
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The economics of wind energy in South Africa was investi- 
gated. This paper reports on the work that was done. The cost fig- 
ures originally expressed in 1983 South Africa rands and cents have 
been revalued to 1983 American currency by using an exchange 
rate of R1.2 = US$1. Under the conditions adopted, wind energy 
was found to be generally not competitive to conventionally gener- 
ated electricity. At the sites with the highest mean wind speeds, 
however, diesel power was only marginally cheaper. A sensitivity 
analysis showed that changes in the conditions affecting the costs of 
energy from different sources tended to make the cost of wind 
power competitive to that of diesel power, and even to the rates 
typically paid by domestic consumers of grid electricity. (orig./ 
Hw). 


19656 (EUR—9622, pp 826-843) Wind power and capac- 
ity credits: Research and implementation issues arising from 
aggregation with other renewable power sources and utility 
demand management measures. Sissine, F. (Library of Con- 
ess, Washington, DC, USA. Congressional Research 
tvice). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 
From European wind energy conference and exhibition; 
—— F.R. Germany (23 Oct 1984). 

e issue of capacity credits for wind and other renewable 
power sources may be one of the most crucial economic tests for 
these technologies. One’s perspective on this issue is determined by 
whether one adopts a short term or long term view of these sys- 
tems’ ability to penetrate utility power markets. The issue's resolu- 
tion may determine whether renewables and conservation will be 
considered as first or second class power sources. This paper sug- 
gests that there are at least four technical options which can be em- 
ployed, separately or together, to improve the capacity displace- 
ment ability derived from high penetrations of windfarms and other 
renewable power sources. The three most familiar options combine 
a windfarm with energy storage, other dispersed windfarms, or 
with other renewable power sources. The latter two options aggre- 
gate generation sources into a more constant and predictable total 
output that more closely approximates the utility’s load curve. 
(orig./HW). 


19657 (NP—6751376) Wind - tomorrow’s energy source. 
An overview of the state of research and development. 2. ed. . 
Windheim, R. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektlei Energieforschung). Jul 
1983. 115p. (In Geena NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86751376. 

The manuscript provides an overview of the current state of 
research and development in wind energy utilization. In the intro- 
duction, wind is described as one of the renewable energy sources 
and state-sponsored wind energy programmes are dealt with. The 
presentation of the state of technology includes both small and 
medium-sized plants as well as large-sized plants for wind energy 
utilization. The paper also deals with the state of technology in 
other industrialized countries. Further points of emphasis are the 
meteorological conditions given with regard to wind energy utiliza- 
tion as well as the development, construction and testing of wind 
energy plants. Finally the report discusses aspects of economic effi- 
ciency and describes individual projects for wind energy utilization 
which were, or are being, promoted with public funds in the Feder- 
al Republic of Germany. (BR). 
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REFER ALSO TO CITATION(S) 19709 


19658 (EUR—9622, pp 76-80) Characteristics of wind 
speed in Kuwait. Ayyash, S.; Al-Tukhaim, K.; Al-Ammar, 
J.; Al-Jazzaf, M. (Kuwait Inst. of Scientific Research, 
Kuwait). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 
From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
ourly mean wind speed data for Kuwait International Air- 
port (Kuwait), Mina Al-Ahmadi, South Pier (Kuwait) and Ras Al- 
Khafji (Saudi Arabia) were analysed to establish the major charac- 
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teristics of wind regimes at the three stations and investigate the 
possibility of using wind energy for power generation. It was found 
that Khafji experiences the highest mean wind speed and the mean 
power density; estimated respectively, at 6.2 m/s and 279 W/m? 
during 1967-1983. This is followed by Ahmadi Station (5.28 m/s 
and 178 W/m?) for 1960-1982 and Kuwait Airport Station (4.36 m/ 
s and 141 W/m?) for 1962-1973. It was also found that average 
wind speed is about 30-50% higher in summer than in fall-winter, 
resulting in a larger potential power supply in summer. Data analy- 
sis indicated that the wind resources of Kuwait have reasonable po- 
tential for power generation. (orig.). 


19659 (EUR—9622, pp 356-361) Shadow hindrance by 
wind turbines. Verkuijlen, E.; Westra, C.A. (Amsterdam 
Univ., Netherlands. Interfaculty Dept. of Environmental 
Science). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Operational experiences with wind turbines have indicated 
that shadows from rotating wind turbine blades may cause serious 
problems. In this paper the special character of a rotating shadow 
(observed as light flicker) and possible health hazards are discussed. 
Models are presented which allow calculation of: 1) the total area 
ever covered by the blade shadow, 2) the location of the blade 
shadow at any time, and 3) the maximal duration a given location is 
shadowed. These calculations are useful to avoid shadow hin- 
drance. In extreme cases the exploitation of a wind turbine must be 
restricted. On account of these calculations and wind- and sunshine 
data the decrease in energy production can be estimated. (orig.). 
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= ALSO TO CITATION(S) 19640, 19646, 19652, 19653, 20081, 20083, 


19660 (DOE/BP/25593—1-Summ.) Pacific Northwest 
Wind Regional Energy Assessment Program. Summary. 
Baker, R.W.; Wade, JE J.E.; Frick, W.; Wittrup, R.; Buckley, 
J. (Oregon State Univ., Corvallis (USA). Wind Resources 
Assessment Lab.). Oct 1985. Contract AC79-81BP25593. 

. (BPA—85-19-Summ.). NTIS, PC A02/MF AOl; 1; 

Dep. File Number DE86007112. 

In summary, excluding the economics there appears to be a 
number of potential wind energy development areas in the region 
that offer an intermittent but diverse energy resource available 
during most seasons. However, there are a few major development 
obstacles such as transmission network strength and land-use con- 
straints that may prevent the implementation of some of this re- 
source. 


19661 (DOE/BP/25593—1-Vol.1) Pacific Northwest 
Wind Regional Energy Assessment Program. Final report, 
Volume I. Baker, R.W.; Wade, J.E.; Frick, W.; Wittrup, R.; 
Buckley, J. (Oregon State Univ., Corvallis (USA). Wind 
Resources Assessment Lab.). Oct 1985. Contract AC79- 
81BP25593. 163p. (BPA—85-19-Vol.1). NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE86007113. 

In 1980 BPA began a 5-year Wind Regional Energy Assess- 
ment Program (WIND REAP) to assess the wind resource poten- 
tial throughout the BPA service area. Areas showing evidence of 
high wind potential were identified and instrumented with anemo- 
meters. The wind data indicate that there is a very diverse wind 
flow over the region as the wind strength varies considerably both 
on a daily and seasonal basis. Some areas indicate strong winter 
winds, while others recorded the strongest winds in the spring and/ 
or summer. Wind data were analyzed for 300 sites, and it was 
found that there are 39 areas that have wind energy development 
potential. The intermittent but diverse energy resource is available 
during most seasons. However, there are a few major development 
obstacles such as transmission network strength and land-use con- 
straints that may limit or prevent the implementation of some of 
this resource. 
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19662 (DOE/BP/25593—1-Vol.2) Pacific 
Wind Regional Energy Assessment Program. Volume II. Ap- 
pendix. Baker, RW. Wade, J.E.; Frick, W.; Wittrup, R.J.; 
Buckley, J. (Oregon ae Univ., Corvallis (USA). Wind 
Resources Assessment Lab.). Oct 1985. Contract AC79- 
81BP25593. 245p. NTIS, PC All/MF A0O1; 1; GPO Dep. 
File Number DE86007114. 

This appendix includes site listings by state and maps, site 
screening matrix, and detailed area assessments. (DLC) 


19663 (DOE/NASA—20320-69) Mod-2 wind turbine 
field operations experience. Gordon, L.H. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Dec 1985. Contract AIO01- 
76ET20320. 15p. (NASA-TM—87233). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86006657. 

The three-machine, 7.5 MW Goodnoe Hills cluster, located 
near Goldendale, Washington, is now in a research/experimental 
operations phase that offers a unique opportunity to study the ef- 
fects of single and multiple wind turbines interacting with each 
other, the power grid; and the environment. Following a brief de- 
scription of the turbine and project history, this paper addresses 
major problem areas and research and development test results. 
Field operations, both routine and nonroutine, are discussed. Rou- 
tine operation to date has produced over 13,379,000 kWh of electri- 
cal energy during 11 064 h of rotation. Nonroutine operation in- 
cludes suspended activities caused by a crack in the low speed shaft 
that necessitated a redesign and reinstallation of this assembly on all 
three turbines. With the world’s largest cluster back in full oper- 
ation, two of the turbines will be operated over the next several 
years to determine their value as energy producers. The third unit 
will be used primarily for conducting research tests requiring con- 
figuration changes to better understand the wind turbine technolo- 
gy. Technical areas summarized pertain to system performance and 
enhancements. Specific research tests relating to acoustics, TV 
interferences, and wake effects conclude the paper. 


19664 (EEV—83-01E) Offshore wind power in Denmark. 
(Danske Elvaerkers Forenings Udredningsafdeling (DEFU), 
Lyngby). Mar 1983. 127p. NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE86751146. 

This report deals with technical and economic conditions in 
connection with the siting of offshore wind power plants in Danish 
waters. The main emphasis in the present offshore investigation is 
thus on technology and economics. Other offshore interests and 
conflicts resulting from this are treated only peripherally. The in- 
vestigation was carried out as a project under the wind power pro- 
gramme sponsored by the Danish Ministry of Energy and the Elec- 
tric Utilities in Denmark. The work was done by ELSAM with 
contributions from the firm of engineers Monberg and Thorsen 
Ltd. 


19665 (EEV—85-07) Effect variations in a wind power 
system. (Danske Elvaerkers Forenings Udredningsafdeling 
(DEFU), Lyngby). Aug 1985. 106p. (In Danish). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86751145. 

The report comprehends the description of a mathematical 
model of distribution of effect variations in a wind power park and 
a wind power system. The model is used to calculate a wind power 
system consisting of 25 parks with large windmills and a system of 
smaller ones. The prevailing part of input data is based on measure- 
ments accomplished on the four wind measuring masts situated at 
Nibe. 


(EUR—9622, pp 18-22) Results of the assessment 
aie of the technical-economic prospects for wind energy in 
the European countries. Selzer, H. (Messerschmitt-Boelkow- 
Blohm G.m.b.H., Bremen, Germany, F.R. Zentralbereich 
Energie- und Prozesstechnik). 1985. H.S. Stephens and As- 
sociates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ie study was performed in cooperation with national con- 

tractors of all EC countries by CEC-GD XII contracts, the author 

being the coordinator for actions 1 and 3. The analysis showed 
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problems in estimating the potential for small WECs as too many 
undefined parameters will influence the acceptance. Keeping this in 
mind, a total potential in the order of 150,000 small WECs resulted. 
For large WECs, the physical, legal and political restrictions on the 
selection of sites could be defined enabling the evaluation of all 
suitable sites within the wind-rich zones. Counting only sites with 
more than 5 m/s mean annual wind speed (at 10 m height), a total 
of 170,000 sites for WECs of 100 m diameter resulted, representing 
an annual energy potential of about 2000 TWh for all 10 EC coun- 
tries. As the neutral resource was found to be very great, investiga- 
tions were made to uncover the limiting factors for the utilization 
of wind energy. In addition to the present technical availability, the 
greatest impact was found in the economy of a mixed operation of 
conventional power stations and windpower stations. The utility 
campanies involved indicates a tolerable amount of about 10% in 
annual energy without significant increase of the operational costs 
of the present power station mix. This leads to a total potential of 
about 130 TWh/a respectively 9,000 wind energy converters if ma- 
chines of 100 m diameter were selected. (orig.). 


19667 (EUR—9622, pp 47-55) Nibe wake measurements 
project in Denmark. Swift-Hook, D.T.; McIntosh, D.N.; 
Milborrow, D.J.; Taylor, G.J.; Hoejstrup, J. (Central Elec- 
tricity Research Labs., Leatherhead, UK; Risoe National 
Lab., Roskilde, Denmark). 1985. HLS. Stephens and Associ- 
ates, "Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The two wind turbines at Nibe in northern Denmark are 
providing data on single- and interactive-machine wakes and per- 
formance relevant to the design and operation of arrays. The ma- 
chine have 40 m rotors, electrical ratings of 630 kW, and are sepa- 
rated by 200 m. During 1983, the meteorological instrumentation 
on site was extended by the erection and equipping of three extra 
masts, and the data acquisition system was modified. So far only a 
preliminary and very restricted set of data has been obtained, 
during July-October, 1983. The performance of the A-machine has 
been assessed. The variation of windspeed ratio and turbulence in- 
tensity with wind-direction and height has been determined at +- 
one rotor diameter (+- 1 D) and +- 2.5 D from the rotor. Only 
few data have been obtained with one machine operating in the 
wake of the other. The power available at the downstream rotor as 
a function of wind-direction and upstream output has been com- 
pared with calculated values. The agreement is reasonable, with 
tentative evidence of the power losses due to wake effects being 
less than predicted. A further period of measurements starting in 
October 1984 is planned. (orig.). 


19668 (EUR—9622, pp 102-107) DFVLR-25-m wind 


energy converter. Hald, H.; Kensche, C.; Molly, J.P. (Deut- 
sche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., DFVLR, Stuttgart, Germany, F.R. Inst. fuer 
Bauweisen- und Konstruktionsforschung). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The DEBRA-25 WEC is a joint development of the 
DFVLR and the Centro Tecnico Aeroespacial in Brazil. The aim 
of that bilateral task was to design a 100 kW wind energy convert- 
er which can be matched to the different wind conditions by the 
use of two generators, one of them pole-changeable. The WEC has 
a guyed tubular steel tower of 22 m height which can be tilted in 
an easy way into horizontal position for attaching the nacelle, the 3 
rotor blades or for maintenance reasons. With its 25 m rotor diame- 
ter the WEC is designed to be stored for transportation inside a 
standard container which will remain at the site as control house. 
The rotor blade made of GFRP is divided into two parts of equal 
length. At a test rotor blade creep-effects of the load introduction 
parts were recorded. Furtheron the structure was tested statically 
based on a combination of the century gust and the DIN standards 
for cranes and buildings with a safety factor of 1.75. After record- 
ing eigen-frequencies and damping characteristics a service life pro- 
gram was Carried out. (orig.). 
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19669 (EUR—9622, pp 108-114) Design, construction 
and performance of WPX wind turbine rotor blades. Boer, 
L.W.E. de. (Ventilatoren Stork Hengelo B.V., Netherlands). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Ventilatoren Stork Hengelo has been engaged in designing, 
building and marketing industrial fans for many decades already. 
Below a closer look will be taken at design, construction, tests and 
performances of the current standard type WPX rotor blades. Here, 
the following subjects will be discussed: 1. Blade shape and charac- 
teristics, design conditions and criteria. 2. Highlights of the con- 
struction opted for. 3. Further investigation into blade flange con- 
struction. 4. Tests on materials and complete blades. 5. Perform- 
ances in the field. (orig./HW). 


19670 (EUR—9622, pp 115-118) FIAT wind energy con- 
verters, in the power range 50-100 kW models already built, 
operating experience, further developments. Vidossich, G. 
(Fiat, Turin, Italy). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

For the two following models a description is given of 
design and features: - 68 kW three blades WEC, for connection to 
the grid; - 50 kW two bladed, controlled pitch WEC, for connec- 
tion to the grid. The operating experience on these models is then 
summarized. A short presentation of the follow-up, i.e. a 100 kW 
two bladed WEC and an industrialized version of the 68 kW WEC, 
actually under development, is finally presented. (orig.). 


19671 (EUR—9622, pp 119-123) Development, testing 
and commercialization of DAF Indal’s series 6400-500 kW 
vertical axis wind turbine. Lacey, V.P. (DAF Indal Ltd., 
Mississauga, Ontario, Canada). 1985. H.S. Stephens and As- 
sociates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

DAF Indal’s decision to commercialize a medium size Verti- 
cal Axis Wind Turbine (VAWT) signified the company’s belief that 
a high level of confidence in the technology had been reached and 
the market potential in wind energy was about to be realized. In 
order to target the most aggressive wind regimes, a rating of 500 
kW was selected. Experience with the rotor size of DAFs 230 kW 
VAWT provided an excellent base upon which to build this ma- 
chine. The proven design features of DAF’s 50 kW machines were 
incorporated in this series 6400-500 kW VAWT. DAF’s patented 
hydraulic bearing, overspeed dump valves and single stage bull 
gear transmission were key elements. Within the past fourteen 
months DAF Indal has installed two fully instrumented 500 kW 
Vertical Axis Wind Turbines. The first one, owned by Southern 
California Edison Co. (SCE), has accumulated over 1,100 hours of 
operation in a joint test program sponsored by SCE, DAF and 
Sandia National Laboratories. Unit number two, owned by the Ca- 
nadian National Research Council, (NRC) is undergoing accept- 
ance testing at the Atlantic Wind Test Site on Prince Edward 
Island. (orig.). 


19672 (EUR—9622, pp 124-129) Theoretical investiga- 
tion of the design of a horizontal axis wind turbine. Hirsch, 
C.; Derdelinckx, R.; Islam, M.Q. (Vrije Univ., Brussels, Bel- 
gium. Dept. of Fluid Mechanics). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
a -R. Germany (23 Oct 1984). 
paper describes a method for calculating the overall 
design, performance and the dynamic response of a horizontal axis 
wind turbine. Blade design and performance are calculated based 
on a combination of momentum theory and blade element theory. 
The influence of wind, gradient, tower shadow and wind shift on 
the cyclic aerodynamic loads and on the wind turbine performance 
have been extensively investigated and numerical results obtained 
with present method agree well with experimental and other nu- 
merical data. In order to balance aerodynamic and centrifugal 
forces, coning angle and mass distribution are determined by an it- 
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erative procedure. Stresses in the blade due to the aerodynamic, 
gravity and centrifugal forces are also calculated and compared 
with the limiting allowable stresses of the blade materials. Finally, 
bending natural frequencies of the rotating blade are estimated 
using Lagrange equations and these frequencies are compared to 
the exciting frequencies to determine the resonance regions. (orig.). 


19673 (EUR—9622, pp 130-137) — with the U.K. 
Vertical Axis Wind Turbine programme. Mays, I.D.; Rhodes, 
H. (McAlpine Sir Robert and Sons Ltd., London, UK; NEI 
Cranes Ltd. Leeds, UK). 1985. HLS. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
wa oo ae (23 Oct 1984). 
bes the current status of the UK Vertical 
Axis Wind iitiee Pro Prajest. Construction of a 25 metre diameter 
prototype Variable Geometry machine is currently underway at 
Carmarthen Bay Power Station in South Wales and progress on site 
and at the various manufacturing centres is illustrated. Design as- 
pects of the rotor, transmission, civil and electrical systems are dis- 
cussed. A major objective of this phase of the Vertical Axis devel- 
opment programme is to confirm and refine design parameters and 
hence a very substantial control and monitoring system is being 
provided. This is nearing completion and its function and design is 
described. The eventual aim of the project is the construction of 
multimegawatt vertical axis -wind turbines and studies have been 
carried out to investigate siting such machines offshore. Work in 
this area is also presented. (orig.). 


19674 A pp 138-144) 15 m vertical axis wind 
turbine PIONIER I - description and experiments. Ma- 
chielse, L.A.H. (Stichting Energieonderzoek Centrum Ne- 
derland, Petten). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In spring 1982 an experimental vertical axis wind turbine has 
been installed in Amsterdam. The cantilever turbine has a tropos- 
kien shaped rotor with two GFRP blades. Rotor height and diame- 
ter are 15 m. A DC-AC system of 93.8 kW nominal power enables 
operation at variable speed. The turbine is connected to the local 
distribution grid. Preliminary electrical performance measurements 
have been carried out by means of a mini-computer based data ac- 
quisition system. Results (P-V and Cp-lambda curves) are presented 
including corrections of the average wind speed for the distance be- 
tween anemometer and wind turbine. Also the analysed losses in 
drive train and conversion system are presented. An overview is 
given of the operational experience and resulting improvements in 
safety, control and bearing system. A more comprehensive data ac- 
quisition system based on a PDP 11/23 computer will be operation- 
al soon and enables remote control of turbine operation and meas- 
urement system. Blade and tower loads, tower vibrations, shaft 
torque, DC and AC electrical data and atmospheric data will be 
gathered on magnetic tape and analysed. The applied data acquisi- 
tion system also is described together with the intended measure- 
ment programme. (orig.). 


19675 (EUR—9622, pp —— Development of vertical 
axis wind Darrieus type, 5 m diameter, at Grenoble 
(France). (CEA Centre d’Etudes Nucleaires de Grenoble, 
38, France). 1985. H.S. Stephens and Associates, Bedford, 

England. (CONF-841071—). 
From E wind energy conference and exhibition; 

ee A Guaney (23 Oct 1984). 

d'Etudes Nucleaires de Grenoble (France) has 
constructed nine Verticel Asio Wind Tarbines (VAWT). of Dar- 
rieus type, 5 m diameter (D5), in order to acquire a wide knowl- 
edge of this kind of wind turbines and of its performances, the final 
goal being the construction of larger VAWT, in the range of hun- 
dreds kW. All these machines have in common a classical Darrieus 
rotor (2 or 3 bladed), H/D=1, troposkian shape. Several conver- 
sion systems have been studied and tested, using electrical DC and 
AC generators ranging from 3.5 kW to 10 kW and working either 
at variable speed or at constant speed: connection to a power grid, 
battery charging, electrical heating and direct thermo-mechanical 
heating. Five of these machines are being tested in different places: 
Centre National d’Essais Eoliens de LANNION, Centre Scientifi- 
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que et Technique du Batiment de NANTES, and Centre Regional 
d’Essais Eoliens en Milieu Montagnard, Croix de CHAMROUSSE 
(Isere). At this latter place, where cold climate conditions are en- 
countered (altitude 2250 m), four machines are in operation, three 
HAWT of AEROWATT Co. (3.2 m and 7 m diameter) and one 
VAWT (5 m diameter). A 10 m diameter VAWT (30 kWe) 
equipped with two induction generators, is in construction and a 25 
m diameter VAWT (350 kWe) is planned for 1985, in cooperation 
with NEYRPIC Co. of Grenoble. (orig.). 


19676 (EUR—9622, pp 152-157) Report from WTS-3 
one year of operation. Agrell, M. (Sydkraft AB, 
Malmoe, Seukak 1985. 1 H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
wind turbine WTS-3 at Maglarp has been in continuous 
operation since the acceptance on September 22, 1983. The unit has 
been operated by the utility company SYDKRAFT as a conven- 
tional power plant, unmanned and under remote control. The expe- 
riences of first year of operation are good. The wind turbine shows 
good availability, power performance and the cost of operation and 
maintenance is reasonable considering it is a prototype and first 
generation of large scale WECS. The environmental impacts are 
causing problems in two areas: - TV-interference; - Acoustic noise. 
(orig.). 


19677 (EUR—9622, pp 158-164) Experiences from the 
commissioning and operation of the Swedish 2 MW WTS pro- 
totype, Naesudden. Svensson, G. (Statens Vattenfallsverk, 
Vaellingby, Sweden). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Wind Turbine Prototype Naesudden on the island of 

Gotland in the Baltic Sea is a 2 MW horizontal machine. The unit 
was formally turned over to the customer, the National Energy 
Administration on August 4, 1983. After 238 hours of operation a 
damage in the toothed coupling inside the gear box occurred. The 
damage was caused by too weak a design. After a design change 
the machine was back in operation again 6 months later. By Octo- 
ber 1, 1984 the machine had been in operation for 1118 hours pro- 
ducing 1218 MWh to the network. The experiences from the period 
after the recommissioning are very good. The availability is close 
to 60% which is better than expected taking into account that it has 
been a running-in period. (orig.). 


19678 (EUR—9622, pp 165-169) Operating experience 
with a 300 kW aerogenerator designed for remote locations. 
Brown, A.; Stevenson, W. (Howden, James and Co. Ltd., 
—_ Ow, UK; North of Scotland Hydro-Electric Board, 

Edinburgh, UK). 1985. H.S. Stephens and Associates, Bed 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

James Howden and Company Limited have erected and 
commissioned a 300 kW aerogenerator on the North of Scotland 
Hydro-Electric Board site at Burgar Hill in the Orkney Islands. 
The aerogenerator has been specifically designed for erection and 
operation in island and remote communities and incorporates many 
features to simplify operation and maintenance. The Burgar Hill 
test site has a mean annual wind speed of over 10 m/s at hub height 
and is subjected to regular storms and gales. It thus provides an 
ideal test of an aerogenerator in an arduous environment. The aero- 
generator is being operated by the North of Scotland Hydro-Elec- 
tric Board. This paper describes the experience gained during erec- 
tion and commissioning, and operation of the turbine connected to 
the system is reviewed. Problems encountered since commissioning 
are described. (orig.). 


19679 (EUR—9622, pp 170-176) Performance and oper- 


ational data from the Orkney 20 m WTG. Garrad, 
A.D.; Quarton, D.C.; Lindley, D. (Taylor Woodrow Con- 
struction Ltd., Greenford, UK. Wind Energy Group). 1985. 
po hens and Associates, Bedford, England. (CONF- 
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From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Data from the monitoring program presently underway on 
the Wind Energy Group 20 m, 250 kW wind turbine is reported 
and compared with equivalent predicted data. Power production, 
dynamic loads, aerodynamics and noise are addressed. (orig.). 


19680 (EUR—9622, pp 177-182) Evaluation of loads 
measured at the two Swedish Ganander, H. (Tek- 
nikgruppen AB, Sollentuna, Sweden). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany eS Oct 1984). 

1e main object of the load evaluation project, concerning 

the two Swedish prototypes at Maglarp and Naesudden, is to map 
loads and dynamics and to verify the design calculations. With a 
rather complex measuring computer system measuring process is as 
automatic as it can be. Even the evaluation process is highly com- 
puterized and provides most evaluation in form of graphs of differ- 
ent kinds. But it is very important not to forget the strain gauges 
which are the first link of the load measuring chain. In this long 
time application the gauges are exposed to many disturbances, 
which makes it very essential to facilitate the calibration procedure 
and have calibrations executed regularly. Our experience is that the 
whole measuring and evaluating system work very well and is one 
important reason for this valuable way of mapping and analysing 
loads and dynamics. (orig.). 


19681 (EUR—9622, pp 183-189) Transient behaviour of 
a one-bladed horizontal-axis wind turbine. Wennekers, R. 
(Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen, Ger- 
many, F.R.). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 


Hamburg, F.R. Germany (23 Oct VEC) 

e wind energy converter "MONOPTEROS” is a 
1:3 model scale test version (tower-height: 50 m) of a single-bladed 
5.4 MW horizontal-axis wind turbine. It was developed and de- 
signed by Messerschmitt-Boelkow-Blohm Corp., Munich under 
contract to the Ministry of Research and Technology of the Feder- 
al Republic of Germany, and is a realization of a “soft”, supercriti- 
cally operating wind turbine concept. The down-wind positioned 
see-saw rotor operates within a rotational frequency range of 0.55- 
0.84 Hz, which is above the first tower bending eigenfrequency of 
0.46 Hz (design tip speed ratio: lambda=12, rated wind speed: 10 
m/s). Owing to the gimbaled suspension, the rotor is allowed to 
perform, besides the rotational degree of freedom, a teetering 
motion within a range of 11.5 deg. "MONOPTEROS” is connected 
to the grid of the Bremerhaven electricity system and is delivering 
the designed power of 370 kW during the ongoing tests. In this 
contribution, aerodynamic and dynamic modelling techniques, the 
development of control strategies for the transition into/out of 
nominal performace as well as simulations and measured time-histo- 
ries, with emphasis on transient operating conditions, are presented. 
The paper concludes that for the prediction of transients, which are 
relatively problematic operating phases of the supercritical, one- 
bladed wind turbine concept, the modelling of classical, stationary 
rotor aerodynamics is sufficient, but an exact description of the 
control system is needed. (orig.). 


19682  (EUR—9622, pp 190-196) Horizontal axis wind 


turbine after 8000 hours of operation. Dekker, J.W.M.; Lek- 
kerkerk, F.; Looijesteijn, C.J.; Groot, C.M. de; Rieffe, H.C. 
(Stichting Energieonderzoek Centrum Nederland, Petten). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A 25 m horizontal axis wind turbine (fig. 1) at the Nether- 
lands Energy Research Foundation, Petten, The Netherlands, is 
now in operation for three years. In this paper relevant operational 
experiences, including those during a maintenance period will be 
given in chapter 1. In the next chapter turbine automatic control 
and a comparison of turbine behaviour working under different 
control strategies will be dealt with. Finally, results of the measure- 
ment programme will be summarized (chapter 3). For a description 
of the installation we refer to (1). (orig.). 
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19683 (EUR—9622, pp 197-202) GROWIAN test pro- 
gram with particular respect to the wind distribution across 

the rotor area. Besel, G.; Koerber, F.; Zeckau, J. (Maschin- 
enfabrik Augsburg-Nuernberg, MAN. A. G., Muenchen, 
Germany, F.R. Bereich Neue Technologie). 1985. HLS. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The GROWIAN wind energy converter is one of the main 
subjects in the German national wind energy program. After erec- 
tion of the WEC in late 1982 and setting it in operation during 
1983, a comprehensive test program started in spring 1984. Its main 
items deal with wind characteristics, load and vibrational problems 
as well as energy production, machine control and environmental 
factors. For data acquisition a PCM device has been installed pro- 
viding 220 mechanical, electrical and meteorological data of the 
WEC and its surroundings. First tests show an extensive corre- 
spondence of calculations and features of the machine in operation- 
al behaviour and energy production. Rated power 3 MW was avail- 
able as predicted, power and rotor speed control were adjusted 
without severe problems. The vibration analysis of the rotor blades 
and the WEC system resulted in tolerances of 3 to 10 percent com- 
pared with the theoretical data. The measured stress data are within 
the allowed limits at the rotor blades. At the hub some stress over- 
loading in emergency shutdown conditions was measured. Stress 
was decreased by applying a softer shutdown procedure. The wind 
measurements started in autumn 1983. It was found that the power 
law exponent of wind profiles is submitted to extreme variation. Be- 
tween 50 m and 150 m height wind direction shear of 60 degrees 
was measured. (orig.). 


19684 (EUR—9622, pp 203-207) Inventory and evalua- 
tion of experience made with SWECS in Western Germany. 
Stephenson, W.; Boehmeke, G. (Deutsche Gesellschaft fuer 
Windenergie e.V., Eckernfoerde, Germany, F.R.). 1985. 
HS. pe and Associates, Bedford, England. (CONF- 
841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The objective of this work on behalf of the German Minis- 
try of Research and Technology was to win an overlook on the 
existing SWECS in Western Germany, their qualities and their effi- 
ciency, as well as their economy. More than 300 units could be dis- 
covered, leading to an estimation, that 450-500 units might exist. 
(Water pumping units of smaller size not calculated). 210 units have 
been visited and judged, 12 of the most relevant types have been 
measured and several calculations of economical profitability been 
made. Professionally built units were minority among home built 
ones. The amateur windmills are generally of low technical stand- 
ard and their output of small value. Many of them stand in zones of 
insufficient wind speed. The number of industrial/professional man- 
ufacturers is small. There is no real "wind industry” yet. The legal 
regulations officially restrict the use of SWECS, in some areas they 
are practically of a prohibitive character. (orig.). 


19685 (EUR—9622, pp 208-211) Influence of wind direc- 
tion on HAWT. Ganander, H. (Teknikgruppen AB, Sollen- 
tuna, Sweden). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In this wind direction project a dynamic model has been de- 
veloped in order to simulate stationary and instationary situations. 
As verification simulation results from the model have been com- 
pared with the evaluated results from the two Swedish prototypes 
at Maglarp and Naesudden. Results from an introductory paramet- 
ric study based on the designs of Maglarp and Naesudden are pre- 
sented. Up to now loads on the blades and static yaw stability as 
functions of different turbine parameters and values of wind direc- 
tion have been studied. Early conclusions are that the loads are 
more sensitive to accomplished parametric variations than is the 
case for the yaw stability. (orig.). 
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19686 (EUR—9622, pp 212-215) Design and construction 
of innovative flexible rotor systems. Drost, L.F.; Foellings, 
F.J. (Holland Windturbine B.V., Utrecht, Netherlands). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ithin the framework of the Dutch National Development 

Programme on Wind Energy design studies have been carried out 
aiming at new generation cost effective wind turbines. As a result 
of these studies it appears to be possible to define a wind turbine 
design, which reduces the price of the generated electricity with 
about 50% with regard to the price level of commercial wind gen- 
erators (1983). The most essential functional system requirements 
for the new generation of wind turbines concern the rotor, al- 
though the transmission and the conversion system too have to 
meet high performance and quality standards. The influence of 
flexible blade suspension on the bending moment in the blade root 
and on the yawing and pitching moments exerted by the rotor on 
the supporting structure is discussed. Some possible rotor designs 
with built-in power control system are presented. (orig.). 


19687 (EUR—9622, pp 216-221) Introduction of tip vane 
augmenters onto a horizontal axis wind turbine. Garside, A.J. 
(Cranfield Inst. of Tech., Bedford, UK. School of Mechani- 
cal Engineering). 1985. HS. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A test programme, funded by the UK Department of 
Energy has investigated the aplication of tip vane augmenters to a 
2m. diameter scale model turbine. In collaboration with the T.H. 
Delft, the concept has been studied experimentally in a large open 
jet wind tunnel. Initial investigations confirmed the general concept 
of flow augmentation, with a rotor assembly comprising the origi- 
nal turbine blades and tip vanes having modest lift characteristics, 
mounted from cylindrical poles, simulating experiments completed 
at a smaller scale at Delft. Helium filled bubbles and pressure probe 
measurements were used to identify the flow field and confirmed 
air flow augmentation. High levels of drag masked net power im- 
provements. Identifying the sources of drag, an improved arrange- 
ment was developed, tip vanes being mounted on power blades de- 
signed to match the augmented air flows. For a combination of tip 
vane and blade settings, performance curves were established. 
Levels of performance were improved over the earlier arrangement 
and a marginal improvement was demonstrated over the perform- 
ance of the new power rotor run alone. General performance how- 
ever, is less than may be expected from an unaugmented rotor. 
(orig./HW). 


19688 (EUR—9622, pp 222-224) Floating ‘Wagner- 


Rotor’ concept and experience. Wagner. (Sea- and 
Landwindexploitation e.V., List, Germany, F.R.). 1985. 
“one and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e "WAGNER-ROTOR” is a hybrid between horizontal- 
and vertical-axis turbines. It gains the advantages of both “parents”. 
The WAGNER-ROTOR has been proved as land-based rotor and 
as sea-based rotor. The experience in building and testing for the 
first floating WAGNER-ROTOR on a 160 t experimental ship 
shows that floating windmills could be a way to exploit sea wind. 
(orig.). 


19689 (EUR—9622, pp 225) Vortex screw, a new con- 
cept for wind power augmentation. Rechenberg, I. (Tech- 
nische Univ. Berlin, Germany, F.R.). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
sae © -R. Germany (23 Oct 1984). 
paper describes a concentrator principle, which is uti- 
lized by birds splitting their wing ends. The particular position of 
the wing tip vortices causes the flow to accelerate, which helps the 
bird to lower the induced drag. The same principle, however, may 
be used to create a new type of a wind concentrator. (orign./HW). 
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19690 (EUR—9622, pp 226-230) Wind turbine driven 
boat. Bose, N. (Glasgow Univ., UK. Dept. of Naval Archi- 
tecture and Ocean Engineering). 1985. 7 S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

This paper describes an experimental wind turbine drive 
which has been fitted to a small boat. The main features of this 
design and the modes of operation are described along with an ex- 
planation as to how the design was developed. The main character- 
istics are that, a. the boat is designed to sail in any direction relative 
to the wind, including directly into the wind, b. total control can 
be achieved remotely from a cockpit, c. the wind turbine operates 
in two distinct modes: as a windmill, power is extracted from the 
wind and transmitted to a water propeller; as an autogyro, the wind 
turbine is allowed to free-wheel and is orientated with its rotor- 
plane at an acute angle to the wind so that propulsion is achieved 
in a manner similar to that for a sail. The importance of the effi- 
ciency and power ratio values in predicting the performance of a 
wind turbine propelled vessel is explained. Values of the efficiency 
of the turbine, transmission and propeller are used in the prediction 
of the maximum boatspeed to windspeed ratios attainable with a 
given drive system. Variations of the step-up ratio from wind tur- 
bine to propeller and in size of propeller and their effect upon per- 
formance are explored. Drag and driving force predictions are also 
presented. (orig.). 


19691 (EUR—9622, pp 236-245) Research and develop- 
ment for shrouded wind turbines. Igra, O. (Ben-Gurion Univ. 
of the Negev, Beersheba, Israel. Dept. of Mechanical Engi- 
neering). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In order to exploit the wind power as economically as possi- 
ble, it was suggested that the wind turbine should be enclosed 
inside a specially designed shroud. Various geometries are dis- 
cussed; it is shown that with a fairly compact shroud a significant 
power augmentation can be achieved. For improving the shroud 
performance, the use of a ring-shaped flap or boundary layer con- 
trol techniques are introduced. It is shown that up to 80% improve- 
ment in the shroud power augmentation can be obtained by the use 
of an appropriate ring-shaped flap while proper bleeding of the 
shroud’s external flow into its inner rear part will increase its 
power augmentation by about 25%. Based on the reported research 
with shrouds, a pilot plant producing 1 hp at 5 m/s with a 3 m dia. 
turbine was built. Its preliminary field test results are also included 
in the review. (orig.). 


19692 (EUR—9622, pp 246-252) Effect of stochastic and 
deterministic loading on fatigue damage in a large horizontal- 
axis wind turbine. Powles, S.J.R.; Anderson, M.B. (McAI- 
pine Sir Robert and Sons Ltd., London, UK). 1985. HLS. 
Stephens and Associates, Bedford, England. (CONF- 
841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

To design a large horizontal-axis wind turbine it is important 
to understand the fluctuating aerodynamic loads which will arise 
due to turbulence, wind shear, yaw and tower shadow. Wind shear, 
yaw, and tower shadow effects are primarily deterministic process- 
es whereas turbulence is in general a non-stationary stochastic proc- 
ess. All of these processes will, to a lesser or a greater extent, effect 
fatigue lifetime predictions. The problem is approached, in the time 
domain, by using a combination of blade-element theory to deter- 
mine the fluctuating aerodynamic loads, and a structural model, 
based on a model approach, to predict the blade response to fluctu- 
ating air loads. As a time domain solution is adopted, non-linear ef- 
fects in the aerodynamics, such as stall, can be included. Unsteady 
aerofoil characteristics are also modelled using a combination of 
generalised indicial lift functions and a time delay technique. Real 
wind data were obtained from an experiment to characterise the 
wind flow through a vertical plane. For two rotor hub configura- 
tions (teetered and cantilevered) a statistical analysis of blade 
stresses and teeter angle is carried out for a half hour period (750 
revolutions.) (orig./HW). 
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19693 (EUR—9622, pp 253-258) ARLIS - a program 
system for aeroelastic analysis of rotating linear systems. 
Kirchgaessner, B. (Institut fuer Computeranwendungen, 
Stuttgart, Germany, F.R.). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A program system for linear investigation of the dynamic be- 
haviour of horizontal axis wind energy converters is described. 
Thereby tower and rotor are idealized using an arbitrary Finite 
Element Program System and coupled modally to get linearized 
equations of motion of the entire system. Since in general these 
equations contain periodic coefficients, stability analysis is per- 
formed according to Floquet’s theory, while time history analysis is 
calculated using a numerical integration scheme. A short overview 
of the program system is given, furthermore some results of the cal- 
culations for a 16 m diameter test rotor are presented. (orig.). 


19694 (EUR—9622, pp 259-264) Dynamic response in 
horizontal axis wind turbines including instationary aerody- 
namic effects in the stream tube. Montgomerie, B.; Zdunek, 
A. (Flygtekniska Foersoeksanstalten, Bromma, " Sweden). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. uae (23 Oct 1984). 

Some results of the ongoing development of methods for 
wind turbine dynamics at FFA is presented. Structural modeling in- 
cluding FEM analysis and associated mode extraction is described. 
The external forces emanating from the aerodynamic action on the 
rotor blades are treated using an inclusion of instationary effects. A 
simplified model of a control system is also included in the analysis. 
It is found that the consideration of instationary effects points to 
the potential danger that fatigue loads may be underestimated if sta- 
tionary aerodynamics only is relied upon. The control system that 
includes a tower motion compensation may also have to be de- 
signed to overcome detrimental effects from real instationary ef- 
fects. (orig.). 


19695 (EUR—9622, pp 271-275) Stability and dynamics 


of a vertical axis variable geometry wind turbine. Ficenec, 
LP.; Saia, A. (NEI Cranes Ltd., Leeds, UK. Central Engi- 
neering Dept.). 1985. HLS. Stephens and Associates, Bed- 
ford, Tecan. (CONF-841071—). 
From European wind energy conference and exhibition; 

, F.R. Germany (23 Oct 1984). 

is paper describes the development of a group of mathe- 
matical models used to investigate the dynamic behaviour of the ’H’ 
type rotor vertical axis variable geometry (VAVG) wind turbine. 
The suite of models discussed reflect the development of the work 
carried out in trying to understand the effects of rotational and aer- 
odynamic forces on the basic dynamics of this machine. The paper 
begins by discussing the non-rotating dynamics of the machine and 
then goes on to discuss the results from models with 2 degrees of 
freedom (DOF), 5 DOF, 8 DOF and finally, the rotational dynam- 
ics model with 18 DOF. This work forms part of a development 
programme substantially funded by the U.K. Department of 
Energy. (orig.). 


19696 (BUR—9622,, pp 276-280) Fatigue analysis of 
wind turbines. Raab, (Teknikgru knikgruppen AB, Sollentuna, 
Sweden). 1985. H.S. 5 hens and Associates, Bedford, 
England. (CONF-841071— 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
valuation of fatigue in wind turbine blades requires the ex- 
tensive use of computer programs. Special programs for turbine 
blade aerodynamics and turbulence have been developed at the 
Aeronautical Institute of Sweden in order to take the interference 
of blade rotation with the wind in account. Fatigue is treated as a 
compound process which is the sum of a deterministic time func 
tion and a periodic random process. Specially tailored computer 
programs have been linked together with a general purpose Finite 
Element program in a consistent library in such a way that data 
transfer is programmed. Thus, it has become feasible to carry out 
thorough investigations, to include previously neglected random ef- 
fects. Repetition of the process for design optimization is possible 
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thanks to ease of dia preparation and economical execution. 
(orig.). 


19697 (EUR—9622, pp 281-286) Materials aspects of 
large aerogenerator blades. Bowen, D.H.; Phillips, D.C.; 
Thorpe, T.W.; Wells, G.M.; Wilkins, N.J.H.; Maskell, 
C.W.A. (UKAEA Atomic Energy Research Establishment, 
Harwell. Materials Development Div.,; UKAEA Atomic 
Energy Research Establishment, Harwell. Energy Technol- 
ogy Support Unit). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Wind turbines, in a variety of designs and sizes are now in 
operation or under construction, in many parts of the world. The 
costs of energy generation will depend critically on the lifetime of 
the machine over which reliable, trouble-free operation can be 
maintained and many machines are being designed with projected 
lifetimes of 20 or 30 years. Present operating experience, however 
extends over a relatively short period and the aim of this paper is 
to highlight areas of uncertainty, and sources of relevant informa- 
tion, relating to the long-term use of aerogenerator blade materials 
subjected to fluctuating stresses in adverse environments. The paper 
reviews the materials most commonly employed or considered for 
the blades of large machines - steel, fibre reinforced plastics (FRP), 
and timber, and is based upon studies carried out on behalf of the 
Energy Technology Support Unit at Harwell. This unit manages 
for the Department of Energy the United Kingdom Wind Energy 
Programme which includes research and development in support of 
both vertical and horizontal axis machines of megawatt capacity. 
(orig.). 


(EUR—9622, pp 287-294) What is the difference 
between a large and a small wind turbine. Frandsen, S.; 
Madsen, P.H.; Hansen, J.C. (Risoe National Lab., Roskilde, 
Denmark. Wind Engineering Section). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The variation of structural loads is evaluated, especially their 
dependency of rotor size is treated. The blade root bending 
moment has been chosen as key parameter, being the largest cross 
section force on the rotor. The bending moment is determined by 
use of simplified formulas for three load cases: load on the static 
rotor during extreme wind conditions, maximum quasi-static load- 
ing during operation and gravity loading. The three bending mo- 
ments are compared by the use of basic data from 8 wind turbines. 
It is found that the gravity load and maximum load during oper- 
ation varies at approx. Rsup(3.4), while load on the static rotor 
goes like R*. Gravity loading is cyclic and its impact is basically 
fatigue loading. The comparison shows that fatique loading as ex- 
pected becomes increasingly important for increasing rotor diame- 
ter. At a diameter of approx. 30 m repeated cyclic loading becomes 
the design case when the load carrying structure is steel. When 
design (code of practice) rules exist, they use the concept of a per- 
unit-swept-area constant value load. The validity of this approach is 
evaluated and an easy done refinement is suggested. (orig.). 


19699 (EUR—9622, pp 295-301) Symbolic computing as 
a tool in wind turbine dynamics. Garrad, A.D.; Quarton, 
D.C. (Taylor Woodrow Construction Ltd., Greenford, UK. 
Wind Energy Group). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The problem of deriving equations of motion that describe 
the coupled tower-rotor system of a wind turbine is discussed. The 
mathematical formulation of these equations is described first in a 
form suitable for manual derivation and then as a step by step proc- 
ess suitable for automation. Reasons for and experience in using a 
symbolic computing system to undertake this work for large 
models are described. The general approach is illustrated by means 
of a very simple model. Finally, some results of the stability analy- 
sis of the simple example and an eleven degree of freedom three- 
bladed model are presented. (orig.). 
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19700 (EUR—9622, pp 302-307) Description of the con- 
trol system for WTS 75 Naesudden. Henriksen, T. (Boving 
KMW Turbin AB, Kristinehamm, Sweden). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
control and electrical systems for the 2 MW wind tur- 
bine system WTS 75-2 is described. The control system is built up 
around two PC-systems (Programmable Controllers) operating in a 
master-slave relationship. The PC's control and supervise the oper- 
ation of all the subsystems in the unit. Several dedicated control 
and supervisory equipment are connected to the PC's such as 
remote control unit, analog controller unit, alarm units etc. As gen- 
erator a standard squirrel cage induction machine is used. The gen- 
erator is self-excited with capacitors and synchronized to the grid. 
The electrical system is of a standard design built with highly reli- 
able standard components. (orig.). 


19701 ga th oe pp 308-313) Effect of variable rotor 
speed on the design and operation of a WEC. Huss, G.; Pern- 
30K R. (Maschinenfabrik Augsburg-Nuernberg, 
A.N. A.G., Muenchen, Germany, F.R. Bereich Neue 
Technologie). "1985. HLS. Stephens and Associates, Bedford, 
England. (CONF-841071—). 
From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984 
or a wind rotor there are different operation modes possi- 
ble: constant speed, multi speed, speed variable. The most impor- 
tant electrical concepts for speed variable operation are: double fed 
induction generator (speed variance +-15%), synchronous genera- 
tor with static frequency converter (speed variance 40-120%). Due 
to the progress in the development of semi-conductor technique, 
the costs for frequency converters show a descending tendency, 
and on the other hand an increase in efficiency. Speed variable op- 
eration (over a wide range) results in a slightly better power output 
of a WEC and in reduced cut-in and rated wind velocities. The 
effect on the energy output of a WEC is a positive one, too. The 
installed capacity per rotor area and the annual mean wind speed 
are drivers for the energy profit. Moreover speed variable WEC- 
systems have a smoothing effect on variations of power and drive 
train torque in turbulent and gusty winds, but this depends on the 
Lock-number of the rotor. The noise level emitted by a WEC is 
mainly determined by the tip speed. Therefore a reduced rotor 
speed results in reduced noise emission. (orig.). 


19702 (EUR—9622, pp 314-319) Computer controlled 
wind energy converter. Mueller, M.; Kuemmerle, W.; Roeer, 
J. (Institut fuer Computeranwendungen, Stuttgart, Germa- 
ny, F.R.). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
1e general application of reliable wind energy systems is 
limited primarily by high costs of investment, operation, and main- 
tenance with respect to the usable energy output. Technical prob- 
lems on wind energy converters arise mainly due to the following 
loading conditions: transient, cyclic and stochastic air loads; cyclic 
gravity loads; variable coning- and tilt angle; instable grid. This re- 
sults in: variable bending moments and torsion onto blades and 
tower; irregular and uneven torque on the drive train. All loads act 
dynamically reducing the life time drastically. In the worst case dy- 
namic instabilities may lead to complete destruction of the system. 
In view of these facts the Bundesministerium fuer Forschung und 
Technologie” has sponsored the project OPTIWA - Optimization 
of large scale wind energy converters. The project has two objec- 
tives: Development of new computational methods for the precise 
analysis of the structural behaviour of one- and two-bladed WECS 
with horizontal axis. Design, construction and operation of an ex- 
perimental model to verify the computed results and to investigate 
new configurational concepts and control algorithms. (orig./HW). 


19703 (EUR—9622, pp 320-323) Eddy current converter 
for vertical-axis wind turbines. Bennetot, M. de; Coudeville, 
H.; Fabre, B. (Le Materiel Magnetique Cie., Brest, France. 
Centre de Recherche; Brest Univ., 29, France). 1985. HLS. 
air). and Associates, Bedford, England. (CONF- 
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From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In order to optimize rotor performance coefficient CP, of a 
wind turbine, a constant ratio of blade tip speed to wind speed must 
be used. An eddy current converter with adjustable resistant torque 
has been developed in this regard. This device permits high output 
efficiency in conversion of energy into heat. It is thoroughly reli- 
able due to its fitting with a rotor free of mechanical contacts. The 
resistant torque of the converter can be present according to the 
windmill speed. If the torque varies as much as the square speed of 
the windmill, the utmost output efficiency can be obtained under 
any wind condition. To achieve this result, converter walls heated 
by eddy current are displaced mechanically along the rotating axis 
of the permanent magnet rotor driven by the wind turbine. Experi- 
mental results obtained with a small V.A.W.T. are presented. 
(orig.). 


19704 (EUR—9622, pp 324-331) Review of calculation 
methods for the tion of performance characteristics 
of vertical axis wind energy converters with special reference 
to the influence of solidity and starting characteristics. 
Simhan, K. (Bremen Univ., Germany, F.R. Fachbereich 
Technische Physik). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e paper undertakes a review of the present state of the art 
of various calculation models for the determination of the perform- 
ance characteristics of vertical axis wind energy converters. The 
theoretical models follow mainly two different approaches. Dynam- 
ic models consider primarily the forces acting on the blades and 
their effects on the flow field in the vicinity of the rotor. The gov- 
erning equations underlying these models are generally based on 
the formulation of the equation of momentum for either a single or 
multiple stream tubes pervading the converter cross-section. The 
conditions of flow in the wake can thereby be only summarily de- 
scribed. Vortex models concern themselves with the bound circula- 
tion in the rotor blades which are primarily lifting devices and nat- 
urally have to account for the countercirculation in the wake. Thus 
these models inherently provide more insight into the flow condi- 
tions in the wake. The vertical axis wind energy converter repre- 
sented mainly through a Darrieus Rotor is generally associated 
with lethargic starting conditions. The paper concludes with a dis- 
cussion of both experimental and theoretical results obtained in this 
research project. (orig./HW). 


19705 (EUR—9622, pp 332) Development of web-stiff- 
ened ch wind 


fiber foam sandwi turbine-blades. Chao, 
C.C.; Ju, D.H.; Kuo, W.S. (National Tsing Hua Univ., Hsin- 
chu, Taiwan. Dept. of Power Mechanical Engineering). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 

Hamburg, F.R. Germany (23 Oct 1984). 

paper is concerned with the research and development 
of the web-stiffened glass-fiber foam sandwich wind turbine blades. 
Work done in phase one includes aerodynamic design, perform- 
ance, stress analysis and fabrication of a 2.7 meter radius three- 
bladed prototype. Both the analytical and experimental approaches 
are taken with a design capacity of four kilowatts. Phase two work 
under way is centered on the free vibration, aeroelastic stability of 
such blades and also a two-dimensional finite element viscous flow 
rotor field analysis. (orig./HW). 


19706 (EUR—9622, pp 333-335) Requirements for wind 
turbine safety systems. Stam, W.J. (Stichting Energieonder- 
zoek Centrum Nederland, Petten). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Within the scope of its Wind Turbine Test Station Project, 
during the past few years the Netherlands Energy Research Foun- 
dation (ECN) has assessed wind turbines with respect to environ- 
mental safety. This paper describes the requirements for wind tur- 
bine safety systems used in this process. These requirements, to- 
gether with design criteria, have been brought into the Dutch Nor- 
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malization Committee for wind turbines (NEC-96). This committee 
is setting up a complete set of (conservative) safety standards for 
wind turbines with respect to mechanical construction, electrical 
systems and labour safety. In fact these standards create the possi- 
bility for manufacturers to design wind turbines (with rotor diame- 
ter between 2 m and 20 m) by rule instead of by analysis. The gen- 
eral objective of safety systems is defined as to keep the mechanical 
stresses in the wind turbine construction within allowable limits 
under well-defined normal and singular abnormal circumstances. 
This objective is translated into general and specific requirements 
which are sufficient, but not strictly necessary. (orig./HW). 


19707  (EUR—9622, pp 336-338) Detection of inadmissi- 
ble states of operation - a basic safety concept. Matthies, 
H.G.; Nath, C. (Germanischer Lloyd, Hamburg, Germany, 
F.R.). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
emer F.R. Germany (23 Oct 1984). 

ollowing a definition of inadmissible states of operation a 

classification of wind energy conversion systems (WECS) accord- 
ing to size and mode of operation is given. In defining inadmissible 
states of operation the possibility of both the short and long-term 
failure is considered. To detect inadmissible states of operation the 
behaviour of the WECS has to be monitored in some way. There- 
fore, an overview is given on the possibilites of monitoring, i.e. 
what to monitor, why and how. This includes environmental data 
and the response of the WECS. Recommendations for minimum re- 
quirements of monitoring are given as well as a list of recommenda- 
tions graded according to importance from the safety point of 
view. (orig.). 


19708 (EUR—9622, pp 344-349) Prediction of site risk 
levels associated with failures of wind turbine blades. Soeren- 
sen, J.N. (Danmarks Tekniske Hoejskole, Lyngby. Afdeling 
for Fluid Mekanik). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

As part of the wind power program of the Ministry of 
Energy and the Electric Utilities in Denmark, an investigation of 
the risk for a person being hit by a wing or part of a wing, has 
been carried out. In the present paper main results of this investiga- 
tion are presented. First a brief description of the governing equa- 
tions of motion which include both rotation and translation of the 
wing, under influence of the aerodynamic forces and gravity, is 
given. Secondly a statistical model is presented, by which the risk 
of human damage, under the assumption of detachment of a wing 
or wing-fragment, can be determined. The risks are given here as 
the probability of a person being hit by a wing/wing-fragment as a 
function of that persons distance from the wind turbine, provided 
that the probability of detachment is unity. To determine the annual 
frequency of human damage, the calculated probabilities must be 
multiplied by the annual frequency of the considered event. An 
evaluation of possible events of failures and a determination of the 
corresponding annual frequencies demands either an analysis of the 
components of the wind turbine or an analysis of experiences from 
actual failures. Such an evaluation is outside the scope of the 
present work. Results will be given as curves showing trajectories 
of detached wing/wing-fragments, maximal throw distances as 
function of tipvelocity, and probability distributions as function of 
tipvelocity and distance from the wind turbine. The calculations 
were carried out for both a small, a medium-size and a large-scale 
HAWT. (orig.). 


19709 (EUR—9622, pp 350-355) Physical planning and 


wind energy in the Netherlands. Arkesteijn, L.A.G. (Ministry 
of Housing, Physical Planning and Environmental Manage- 
ment, The Hague, Netherlands). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
eee Cyn Germany (23 Oct 1984). 
troducing wind energy, it is just as important to pay 
attention to the physical aspects as to pay attention to the economic 
and the technical ones. For a well-functioning and economically 
viable wind turbine has to be located on a suitable site. When esti- 
mating the suitability of a location, we have to consider aspects 
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such as noise production, landscape, security and the possible hin- 
drance for birds. Other aspects, of course, such as optimal use of 
wind and connection with the electricity network, play an impor- 
tant role. Other essential factors are the size of the wind turbine, 
the configuration in which the wind turbines will be placed (line, 
park, clusters) and the number of wind turbines. (orig./HW). 


19710 pong pp a Soe research 
efforts at SERI Wind Energy Research Center at Rocky 
Flats. Tangler, J.L. (Solar Energy Research Inst., Golden, 
CO, USA. Wind Energy Research Center). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
a F.R. Germany (23 Oct 1984). 

Solar Energy Research Institute (SERI) conducts in- 
house and subcontracted aerodynamic research studies. These ef- 
forts deal mainly with performance prediction and enhancement of 
horizontal axis wind turbines (HAWT'’s). Two levels of perform- 
ance prediction theory are currently being used and refined while 
performance enhancement is being pursued through the develop- 
ment of new special purpose airfoils. A general purpose blade-ele- 
ment/momentum code (PROPSH) has been developed for rapid 
parametric studies and for use in annual energy calculations. A de- 
sirable feature of this code is a post-stall airfoil data synthesization 
routine that accounts for blade aspect ratio effects. A version of the 
performance code is also being developed to provide a better deter- 
mination of dynamic stall effects on blade loads and performance as 
influenced by machine yaw angle, unsteady winds, tower shadow, 
and wind shear. For detailed wind turbine blade optimization, a 
more sophisticated lifting-surface/prescribed-wake analysis has re- 
cently been developed. (orig./HW). 


19711 (EUR—9622, pp 369-375) Blade and tower forces 
on vertical axis wind turbines: Field measurements compared 
with theoretical predictions. Stacey, G.; Musgrove, P.J. 
(Reading Univ., UK. Dept. of Engineering). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
paper reports the results of an experimental programme 
undertaken on the six metre diameter, straight bladed vertical axis 
wind turbine sited at the Rutherford Appleton Laboratory. Meas- 
urements of blade strain (and hence blade forces) plus direct meas- 
urements of the tower loads have been made for a wide variety of 
wind conditions and tip speed ratios, using a micro-computer based 
data-logging and processing system that provides - for the first time 
- detailed information on how these forces vary within each rotor 
revolution. The experimental results are analysed using fourier 
transform routines and compared with predictions from the latest 
variants of the multiple streamtube model. The theoretical models 
are shown to predict the forces fairly well apart from a consider- 
able underestimate of the upwind/downwind asymmetry in blade 
normal force. The experimental results indicate a higher blade force 
upwind of the tower and a reduced force downwind of the tower, 
a result only predicted by the two-actuator-disc models and then at 
a much lower level than that measured. (orig.). 


19712 (EUR—9622, pp 376-379) Experiences with Flair 
8- and Flair 4-rotors. Pt. 1. Wortmann, F.X. (Stuttgart 
Univ., Germany, F.R. Inst. fuer Aerodynamik und Gasdyn- 
amik). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
e wind turbine Flair (Flexible Autonomous Single Bladed 
Rotor) aims to filter out the unsteady loads due to the turbulent 
wind by an unusual high degree of flexibility and a mechanical con- 
troller. This combination secures long-time reliability as well as pre- 
cision of the automatic control, so that it should be possible to 
reduce investment and maintenance costs significantly. The rotor is 
single bladed in order to realize the three degrees of freedom in 
flap, lead-lag and pitch in a simple manner. Additionally the rotor- 
shaft and the tower are both flexible with frequencies well below 
the rotor frequency. These degrees of freedom do not pose any se- 
rious stability problems. When the mechanical controller comes 
into play, the dynamics of the system are complex. However by 
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windtunnel tests it could be shown that with carefully designed 
rotors the system performs so well that even line connected genera- 
tors could be controlled only by the rotational speed controller. 
This solution promises to verify the basic technical and economic 
arguments. (orig.). 


19713 ae pp 380-384) Design of the Flair 20- 
rotor. Pt. 2. Mickeler, S iehiiiea K. (Stuttgart Univ., Ger- 
many, F.R. Inst. fuer Aerodynamik und Gasdynamik). 1985. 
aan hens and Associates, Bedford, England. (CONF- 

From European. wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In this paper considerations on the design of the Flair rotor, 
the static and dynamic load assumptions, the structure and the 
strength qualification will be given. For the load assumptions four 
categories are distinguished according to the probability of the 
events. For each category forces and moments are calculated along 
the blade span. Their total envelope determines the necessary mini- 
mum strength distribution of the blade. With respect to unsteady 
loads no gust function seems to be realistic. Therefore the assump- 
tion has been made that all gust are step functions. This is a con- 
servative approach which avoids the mix of safety factors and gust 
assumptions. On the other hand the strength of material can now be 
fully exploited, at least in regions without stress concentrations. 
(orig.). 


19714 (EUR—9622, pp 385-393) NASTRAN-based soft- 
ware for the structure dynamic analysis of vertical and hori- 
zontal axis wind turbines. Lobitz, D.W. (Sandia National 
Labs., Albuquerque, NM, USA). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Throughout the vertical axis wind turbine program at 
Sandia, a significant effort has gone into developing finite element 
tools for predicting structural dynamic rotor response. Instead of 
creating new finite element packages, appropriate modifications to 
the NASTRAN code were made for the development of these 
tools. Although some DMAP programming is required, most of the 
changes are effected through the use of NASTRAN’s direct matrix 
input option. These matrix alterations are necessary to model a 
structure moving in a rotating frame. To date, tools which predict 
natural frequencies and mode shapes, and the forced vibration fre- 
quency response, of the rotating turbine have been developed. 
More recently, for horizontal axis rotors, a capability has been cre- 
ated for computing transient behavior as the rotor turns in the 
wind. In this case, a solution procedure external to NASTRAN had 
to be employed in order to correctly attach the rotor hub, which 
moves in the rotating frame, to the tower which is modeled in a 
fixed frame. (orig./HW). 


19715 (EUR—9622, pp 394-399) Comparison of analytic 
ion methods for vertical axis wind turbines. Amos, 
G.W.; Bragg, G.M. (Waterloo Univ., Ontario, Canada. 
Dept. of Mechanical Engineering). 1985. HLS. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The major calculation methods for vertical axis wind tur- 
bines have been used to predict a wide array of available data. 
Single and double multiple stream tube models have been optimized 
and arranged to include Reynolds number and wind shear effects. 
A vortex shedding model has also been optimized to some extent. 
These models are compared to overall and instantaneous values of 
power coefficient, torque and other variables. The double multiple 
stream tube method, in the format developed, is shown to predict 
most variables as well as the vortex shedding models but with con- 
siderably less computer time. The source of errors and inaccuracies 
in the models is also discussed quantitatively. (orig.). 
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19716 (EUR—9622, pp 400-404) Application of an aero- 
dynamic calculation to the Magdalen Islands vertical axis 
prototype. Fraunie, P.; Beguier, C.; Paraschivoiu, I; Reid, 
R. (Aix-Marseille-2 Univ., 13 - Marseille, France. Inst. de 
Mecanique Statistique de la Turbulence; Institut de Recher- 
che d’Hydro-Quebec, Varennes, Canada). 1985. H. S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In a cooperation programm between I.M.S.T. and I.R.E.Q., 
an aerodynamic study of the Darrieus wind turbine has been devel- 
oped. In a first time a calculation has been performed to determine 
the mean optimal characteristics of such a machine from a multiple 
streamtube method including an expansion of the downstream 
tubes, a dynamic stall model and secondary effects as central tower, 
spoilers and strusts. A comparison with experimental results is pre- 
sented, especially these obtained from the ‘Iles de la Madeleine” 
prototype. In a second time, a new approach of the calculation is 
now developed, that will provide a precise description of the un- 
steady flow by coupling an inviscid flow and a boundary layer un- 
steady calculations. So has been carried out an experimental study 
of the aerodynamics of the Darrieus rotor in a water channel by 
visualizations and laser doppler velocimetry. (orig.). 


19717 (EUR—9622, pp 405-410) Flow curvature effect 
on vertical axis Darrieus wind turbine having high chord- 
radius ratio. Hirsch, C.; Mandal, A.C. (Vrije Univ., Brus- 
sels, Belgium. Dept. of Fluid Mechanics). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
—— F.R. Germany (23 Oct 1984). 
flow pattern of a vertical axis Darrieus wind turbine 
having high chord-radius ratio is different from that having low 
chord-radius ratio. For the high chord-radius ratio turbine the rela- 
tive flow direction varies along the chord of the blade while for the 
low chord-radius ratio turbine it remains nearly constant. Therefore 
flow curvature effect, for the former type, has to be included in the 
calculation of aerodynamic efficiency. In this report a simple ana- 
lytical method is presented to consider the effect of flow curvature. 
It has also been found that the zero-lift-drag coefficient of a turbine 
blade is dependent on the chord-radius ratio in addition to other 
factors. Simplified analytical expressions are given to calculate the 
zero-lift-drag coefficient approximately. Comparison between calcu- 
lated and experimental data indicate good correlations. (orig.). 


19718 (EUR—9622, pp 411-416) Optimization of the 
performance of the variable pitch vertical axis wind turbine. 
Zervos, A.; Dessipris, S.; Athanassiadis, N. (Ethnikon Met- 
sovion Polytechneion, Athens, Greece. Lab. of Aerodynam- 
ics). 1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy corference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ie optimized performance of a two-dimensional variable 

pitch Vertical Axis Wind Turbine (VAWT) is investigated using 
two different theoretical models: the multiple streamtube model and 
a vortex model. Both models include viscous effects (profile drag 
and static blade stall) through the use of airfoil section data. For 
each blade position, and for a given set of rotor characteristics (so- 
lidity, airfoil section) and operating conditions (tip speed ratio, 
Reynolds number), the maximum obtainable positive torque is 
found and the corresponding blade pitch angle is calculated. The 
influence of tip speed ratio, solidity and Reynolds number on the 
optimal pitch variation is calculated and the corresponding per- 
formance curves are produced. Comparison is made with the re- 
sults of the VAWT without pitch variation and with sinusoidal 
pitch variation at different amplitudes. (orig.). 


19719 (EUR—9622, pp 417) Tailoring airfoils for verti- 
cal axis wind turbines. Klimas, P.C. (Sandia National Labs., 
Albuquerque, NM, USA). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In order to reduce the costs-of-energy produced by Dar- 
rieus-type vertical axis wind turbines (VAWTS) and to increase the 
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fatigue lifetime of these devices, airfoil sections have been defined 
specifically for use as VAWT blade elements. This paper describes 
the evolution of one family of these sections intended for operation 
at Reynolds numbers (Re) between 1 and 4 . 108 The process in- 
cluded: 1) Determination of desirable section characteristics; 2) Nu- 
merical design of blade element sections; 3) Field testing (small 
scale) of computer-generated sections; 4) Wind tunnel test (static) 
of chosen sections; 5) Field testing (large scale) of a typical section; 
6) Wind tunnel test (dynamic) of chosen sections. (orig./HW). 


19720 (EUR—9622, pp 418) Theoretical determination of 
blade number for an axial wind turbine as a function of its 
specific rapidity. Rey, R.; Comolet, R.; Massouh, F.; No- 
goers, R. (Ecole Nationale Superieure des Arts et Metiers, 
5 - Paris, France). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
ie calculation method is divided into three steps: a) an ele- 
mentary blade length is studied in case of real fluid and the local 
power and efficiency are evaluated. The local power is then inte- 
grated over the whole blade length, consideration being taken of 
secondary flow at the blade-end. The integration result is presented 
in the form of a power coefficient anti P which depends both on 
the profile characteristics (Csub(X), Csub(Z), lambda) and the spe- 
cific rapidity. b) Using the theoretical limit of BETZ and the local 
efficiency over an elementary ring surface, we can integrate over 
all the surface swept by the wind turbine and then obtain the coef- 
ficient anti Psub(v) of the maximum power delivered by the wind. 
This coefficient depends on the same parameters as anti P. c) for 
equally specific rapidities, the blade number is calculated as: n=anti 
Psub(v)/anti P. For a given profile, n varies in inverse proportion 
to specific rapidity. In the table below we present some values cal- 
culated with NACA 0012 and lambda= 10. (orig./HW). 


19721 (EUR—9622, pp 419-423) Aerodynamic optimisa- 
tion of the horizontal axis wind turbines. Leblanc, R.; Egoz- 
cue, C.; Guicheteau, J.L.; Goethals, R. (Ecole Nationale Su- 
perieure de Mecanique et d’Aerotechnique, 86 - Poitiers, 
France. Lab. d’'Aerodynamique). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
ns eau -R. Germany (23 Oct 1984). 

aims to give a comprehensive view of the 

ENSMA pl rh devoted to the aerodynamic optimization of 
the horizontal axis wind turbines. The design procedure of a wind 
turbine well adapted in uniform flow is firstly described with an ap- 
plication to the 7m-diameter Aerowatt rotor. The twist angle and 
chord distribution is computed for the Narbonne-site adapted tip 
speed ratio chisub(o)=10, the power deduced and the separated 
flow extension on the blade predicted. The aeroelastic behaviour of 
a rotor is secondly approached by the theoretical analysis of the 
blade movement and the experimental measurements of the elastic 
deformations of a 1.5m-diam. 3 blades wind tunnel model. The tests 
are conducted in the 5.25 x 5.5 m? test section of the T4¢ ENSMA 
wind tunnel at Vsub(max)=10 m/s. Finally the energetic response 
of a wind turbine to the atmospheric turbulence is considered for a 
3.2m-diam. multiblade rotor set on the C.E.A.T. test platform. 
(orig.). 


19722 (EUR—9622, pp 424-429) Suggested model for 
the wind turbine aerodynamics. 


computing Abdel Azim, A.F.; 
Mahmoud, F.F. ( ig Univ., Egypt. Mechanical Engi- 
at hae 1985. a Stephens and Associates, Bed- 
ford, England. (CONF-84 

From European ae ses conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A vortex model is suggested for treating HAWT. The tur- 
bine blade is treated as a finite wing and the lifting surface theory is 
applied to determine the velocity distribution, induced velocities 
and the effective incidence angles. These data are used to calculate 
the lift and induced drag forces. These in turn are used to deter- 
mine the turbine thrust and power. A finite element technique is 
used to solve the integral equation defining the induced downwash 
velocity. A general formulation of the weighted residual method 
capable of handling integral equations is presented. (orig.). 
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19723 (EUR—9622, pp 430-435) Aerodynnamic perform- 
ance of a new LM 17.2 m rotor. Rasmussen, F. (Risoe Na- 
tional Lab., Roskilde, Denmark. Test Station for Wind- 
mills). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

1e paper describes measurements of the aerodynamic prop- 

erties of a 17.2 m diameter LM rotor mounted on a VESTAS 55 
kW windmill. Power curves were measured for a range of blade tip 
angles to find the best angle both in relation to energy production 
and stalling characteristics. With this optimum blade setting the 
flapwise blade root bending moment was measured as a function of 
wind speed. Also the drag coefficient at 90° angle of attack is cal- 
culated from measurements of the integrated value, i.e. the flapwise 
blade root bending moment as a function of wind speed during 
standstill. With some simplified considerations the profile properties 
(Csub(L), Csub(D)-curves) are estimated from aerodynamic calcula- 
tions and the results compared to existing profile data from 3-di- 
mensional wind tunnel measurements. The flapwise blade root 
bending moment versus blade angular position during one revolu- 
tion was measured in skew wind and is compared with calculations. 
The influence of surface roughness introduced at a certain percent- 
age of the section chord and the dependency on the Reynolds 
Number is investigated and discussed from observed discrepancies 
in the measured power curves. (orig.). 


19724 (EUR—9622, pp 436-442) Study of straight blade 
VAWT and its application. Seki, Kazuichi; Shimizu, Yoshio; 
Matsumoto, Takashi. (Tokai Univ., Hiratsuka, Kanagawa, 
Japan. Research Inst. of Industrial Sciences). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
ee -R. Germany (23 Oct 1984). 

presents optimum characteristics of airfoils for 
VAWT eanten on the simplified momentum theory which lead to 
the design of a family of airfoils for this particular purpose. In addi- 
tion, parametric study of wind turbine performance is made to 
reveal the effects of turbine geometry on efficiency. This paper also 
presents two examples of wind energy conversion system with 
straight blade, non-articulated VAWTs. One of them is located at 
cape Omaezaki, Shizuoka Prefecture and is used as an electric 
source for play land lighting driving 2.2Kw generator. The other 
system is a part of agricultural test plant constructed in Shariki Vil- 
lage, Aomori Prefecture for the purpose of green house heating. 
Two 56 square meter wind turbines convert mechanical energy of 
wind to heat energy directly through hydraulic channel. The rated 

output of this system is 14K w at wind speed of 8m/s. (orig.). 


19725 (EUR—9622, pp 443-452) Atmospheric turbulence 
inputs for horizontal axis wind turbines. Holley, W.E.; 
Thresher, R.W.; Lin, S.R. (Oregon State Univ., Corvallis, 

USA. Dept. of Mechanical Engineering). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

An approximate model for the correlation statistics and 
equivalently the spectral representation of atmospheric turbulence 
is presented. The major advantage of this model over other avail- 
able methods is the relative simplicity in representing the correla- 
tion characteristics in either the time or frequency domains. Also, 
the transformation from the fixed to the rotating frame of a hori- 
zontal axis wind turbine can easily be made. An example of com- 
puting the flapping moment power spectral density for a single, 
rigid wind turbine blade and a comparison with experimental data 
are also given in the paper. (orig.). 


19726 (EUR—9622, pp 465-474) Horizontal axis wind 
turbine gyroscopic behaviour. Driviere, J.; Deshayes, J.F.; 
Laborie, A.; Traonvouez, L. (Ecole Nationale Superieure 
des Arts et Metiers, 75 - Paris, France). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
weg > -R. Germany (23 Oct 1984). 
paper concerns the response in free yawing of a hori- 
ziontal axis wind turbine, to the effect of wind blowing with differ- 
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ent angles of attack. A mathematical model considers, at any time, 
local stationary aerodynamic forces assumed to be a function of the 
angle of attack of each blade element under consideration and inte- 
grated for the whole rotor whose compartment is like that of a disc 
under skew air flow. The resulting local wind speed changes both 
in magnitude and direction along the cycle movement of the blade 
which is successively with and opposed to the direction of the 
wind; changing is moreover a function of the wind speed, the local 
pitch, the local position under the radius, the rotation speed, the an- 
gular position as the rotor goes round and the yaw-angle THETA. 
Generally, the rotor is not uniformly loaded and the resultant force 
is not at the centre. The pendular movement of wind turbine 
around its vertical axis is determined by a second order differential 
equation in which the term of inertia is the sum of all components 
of the wind turbine about the rotating vertical axis. The efficiency 
of the returning movement to a neutral position is qualified by the 
curve THETA=f(t) for different values of the distance between 
the rotor center and the rotating axis. A 2 meter diameter experi- 
mental model was tested on a 9 m? section wind tunnel for a 0 to 
10 m/s windspeed. The experimental results are compared with 
those obtained from the mathematical model. (orig.). 


19727 (EUR—9622, pp 475-480) Design and analysis 
program for wind energy conversion systems, influence of 
transmission and generator characteristic on design of wind 
energy conversion systems. Aerschot, D. van; Muyshondt, J.; 
Hirsch, C. (Vrije Univ., Brussels, Belgium. Dept. of Fluid 
Mechanics). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A design and analysis package has been developed in order 
to determine the efficiency of entire wind energy conversion sys- 
tems. The wind distribution, the type of turbine and the different 
parts of the drive-train and their efficiencies are taken into account. 
The package may be used either to calculate the efficiency of a 
specified unit, either to analyse the influence of a certain compo- 
nent, either to design a turbine. Of great impurtance for the overall 
energy production of a wind energy conversion unit are the effi- 
ciencies of generator and transmission. Industrial installations are 
usually designed to work at one specified power. The transmission 
and generator have a good performance at that power. A windmill 
however works over a wide range of powers, and the losses at part 
load have a great influence on the yearly energy production. A 
model was developed which separates load independent losses from 
load dependent losses and which takes into account the ratio of the 
former and latter losses at nominal power, the load factor and the 
efficiency at full load. These models are described in the paper and 
the influence of changing the parameters will be illustrated. The 
models are compared with efficiencies of standard generators and 
transmissions. The losses to be expected in the different components 
of a windmill are illustrated. (orig.). 


19728 (EUR—9622, pp 481-486) Wind tunnel study of 
the Tornado wind energy system. Haers, J.; Dick, E. (Ghent 
Rijksuniversiteit, Belgium. Dept. of Machinery). 1985. H.S. 
elon) and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Results of tests in a 1.75 . 1.75 open wind tunnel on logarith- 
mic spiral shaped Tornado towers and on omni-directional towers 
with straight vanes are presented. In a first series of tower models, 
the turbine was replaced by a screen. This simplification allows a 
good representation of the pressure drop across a real turbine, but 
it neglects the postrotation in the turbine flow. The influence on 
performance of tower aspect ratio, turbine diameter to tower diam- 
eter ratio, and turbine load was analysed and optimal values of 
these parameters were determined. A comparison was made be- 
tween the omni-directional towers and the logarithmic spiral 
towers. Based on the experimentally obtained velocity and pressure 
profiles, the flow structure in the towers was analysed leading to a 
theoretical flow model within the framework of momentum theory. 
The momentum analysis shows that the power coefficient of a Tor- 
nado system is the product of three factors, respectively associated 
to turbine inlet, tower geometry and turbine load. Based on the 
tests with screens, a turbine with zero postrotation was designed for 
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the logarithmic spiral tower with optimal configuration. The per- 
formance of the system with turbine was verified to coincide with 
the performance of a system with an equivalent screen. With addi- 
tional stator vanes, the influence of turbine flow postrotation was 
studied. (orig./HW). 


19729 (EUR—9622, pp 487-492) Improved performance 
analysis from tests on model wind turbines. Clayton, B.R.; 
Filby, P. (University Coll., London, UK. Dept. of Mechani- 
cal Engineering). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In this paper details are given of an improved procedure for 
the testing of model wind turbines in open jet conditions. Previous 
work showed that care needed to be taken in the definition of the 
approach flow and that the nozzle velocity of an open jet tunnel 
used was insufficiently accurate. This deficiency has now been cor- 
rected, following an analysis of static and total pressure distribu- 
tions ahead of the turbine rotor, so that effects on the tunnel fan 
operating point have also been taken into account. It is found that 
modifications to previously published data are generally small al- 
though important changes to some trends have been noted. The 
correction procedures have been applied to a 0.5 m HAWT operat- 
ing at various tip speed ratios, blade setting angles and yaw angles. 
Corrections to the rotor power coefficient Csub(P) at the design 
blade setting and zero yaw resulting from a reassessment of up- 
stream wind speed give a change of about 7% in maximum 
Csub(P). Adjustments of the results for yaw allow, from the zero 
yaw case, the formulation of an empirical prediction of Csub(P) 
which is compared with some published theoretical results. (orig.). 


19730 (EUR—9622, pp 493-499) Wind tunnel tests for 
the verification of a new approach to the analysis of VAWT. 
Kimura, S.; Azuma, A.; Iuchi, M.; Watanabe, I. (Tokyo 
Univ., Japan). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Wind tunnel tests of a model of Cyclo-Gyro Vertical Axis 
Wind Turbine (VAWT) have been performed at the 3m-Diameter 
Open Type Wind Tunnel of the University of Tokyo in order to 
verify a new approach employing the Local Circulation Method 
(LCM) to the analysis of the aerodynamic characteristics of the 
VAWT. The model turbine consists of two 1.0sub(m)-Span, 0.07m- 
chord blades made of Balsa with Aluminium box in, four support- 
ing high-tension-steel struts and a stell rotating axis. The tests have 
been conducted to measure torque generated by blades under the 
condition keeping the mean Reynolds Number constant with vari- 
ous "Tip Speed Ratio (TSR)’’s. After the acquisition of data, the 
flow pattern over both upper and lower surfaces of the blade has 
been observed through the tuft tests. Three numerical models are 
presented; the LCM unsteady model, the LCM elastic model and 
the LCM dynamic stall model. The numerical results well coincide 
with the test results and it verifies the validity of the present ap- 
proach. (orig.). 


19731 (EUR—9622, pp 500-505) Windmill flowfield with 
non-uniform approach flow. Kotb, M.A.; Schetz, J.A. (Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg, USA. 
Dept. of Aerospace and Ocean Engineering). 1985. HLS. 
abr) and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The aerodynamic performance of a 3-bladed, 0.49 m diame- 
ter, horizontal axis, propeller type model windmill configuration 
was studied in a wind tunnel. The flow-field just downstream of the 
rotor was also measured. Tests were run with a uniform approach 
flow as a base line condition, and then the main test series was run 
with a linearly sheared approach velocity. The Reynolds number 
based on the rotor diameter for the two cases was 4.48 . 10°. The 
results are compared to elucidate the effects of the non-uniform ap- 
proach flow. Performance results showed less power generated in 
the sheared flow case than in the uniform approach case. Detailed 
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flow measurements showed differences between operating in uni- 
form and shear flow conditions. (orig.). 


19732 (EUR—9622, pp 506-511) Influence of buildings 
on the energy production generated by wind turbines. Jensen, 
S.A.; Ingham, P. (Danish Maritime Inst., Lyngby. Dept. of 
Wind Engineering). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Small wind turbines of the size up to about 55 kW are often 
erected near farms and dwelling houses. This paper deals with 
some results which have been achieved in a project, where the in- 
fluence of buildings on the energy production was studied by wind 
tunnel model tests. The tests were carried out at wind conditions 
corresponding to a flat open terrain with a roughness length equal 
to 0.01 m. The wind velocity profile, the turbulence profile and the 
power spectrum were simulated in the boundary layer wind tunnel 
in the scale ratio of 1:100. The power content of the flow upstream 
and downstream relative to different models were measured in dif- 
ferent vertical planes which were perpendicular to the wind direc- 
tion. The measured power was integrated over different planes cor- 
responding to the swept areas of rotor disks with different hub 
heights. The change in the power caused by the buildings was cal- 
culated as function of the hub height, the wind direction and the 
wind turbine location relative to the buildings. The results achieved 
by the model tests have been used in connection with the Windatlas 
of Denmark to estimate the influence of a building on the energy 
production by a wind turbine which is erected close to a building. 


(orig.). 


19733 (EUR—9622, pp 512-515) Siting evaluation of the 
wind park on the island of Kythnos. Papaconstantinou, A.; 
Bergeles, G.; Athanassiadis, N. (Ethnikon Metsovion Poly- 
techneion, Athens, Greece. Lab. of Aerodynamics). 1985. 
hens and Associates, Bedford, England. (CONF- 


H.S. S 
841071— 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Improper siting of Wind Generators has been a common 
cause of failure as regards either their expected nominal output or 
their structural integrity. On the Greek island of Kythnos, the 
Greek Public Power Corporation in collaboration with the German 
firm M.A.N. has installed five horizontal axis Wind Generators of 
total installed capacity 100 KW. The Wind Park has been in oper- 
ation for a year or so and it is known that the rotor of a particular 
Wind Generator has experienced structural problems. In the present 
study we report results of a wind tunnel investigation on a model 
of the area at a scale of 1:200. Flow visualisation gave the qualita- 
tive behaviour of the flow field above the model of the Wind Park. 
Velocity measurements taken with a single hot-wire normal to the 
free stream flow direction and with a five hole Pitot tube, one rotor 
diameter upstream of each Wind Generator, verify qualitatively the 
flow visualisation observations. (orig./HW). 


19734 (EUR—9622, pp 517-522) Hot-wire measurements 
in the wake of a Darrieus rotor. Michos, A.; Bergeles, G.; 
Athanassiadis, N. (Ethnikon Metsovion Polytechneion, 
Athens, Greece. Lab. of Aerodynamics). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
paper presents wind-tunnel flow field measurements of a 
two-bladed 1.64 m diameter Darrieus rotor model with a solidity 
ratio of 0.16. Velocity and turbulence intensity measurements were 
made at the rotor symmetry plane using a straight hot wire in a 
region extending one rotor diameter upstream to three rotor diame- 
ters downstream of the rotor at three velocity ratios and at a blade 
Reynolds number of 150,000. The study offers a detailed view of 
the Darrieus rotor flow field and provides material for the verifica- 
tion of complex performance prediction models. (orig./HW). 


19735 (EUR—9622, pp 523-528) Self-starting process of 
the Darrieus wind-turbine. Rajaoferson, S.; Comolet, R. 
(Paris Univ., 91 - Orsay, France. Lab. de Mecanique des 
Fluides). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 
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From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

It is generally said that self-starting process is impossible as 
far as Darrieus wind-turbine is concerned, and that an additional 
motor is needed for this purpose. But our experiments, confirmed 
by L.M.E.F. theory (I), have demonstrated that with some mechan- 
ical cares, the auxiliary motor is unnecessary and this general 
saying is untrue. So this study enables us to determine self-starting 
conditions, and also to know aerodynamic torque values for low tip 
speed ratios (Xsub(o) less than 1.5), as generally authors do not 
give any accurate details for this range of tip-speed ratios. (orig.). 


19736 (EUR—9622, pp 529-533) Aerodynamic interac- 
tion between two wind rotors set next to each other in one 
plane. Smulders, P.T.; Orbons, S.; Moes, C. (Technische 
Hogeschool Eindhoven, Netherlands. Lab. for Fluid Dy- 
namics and Heat Transfer). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In the Netherlands the application of a multi-wind turbine 
system has been considered as an alternative to a large one-rotor 
system. The idea behind the concept is that by situating more 
rotors on one tower, use can be made of standard commercially 
available medium scale wind turbine systems. A two-rotor system is 
at the moment commercially available. Partly funded by the Neth- 
erlands National Wind Energy Development Programme, the aero- 
dynamic interaction of a two-rotor system has been tested in a 
wind-tunnel. Test results have shown that the average power 
output of a two-rotor system is slightly higher than that of two 
single rotors, especially if the spacing between the tips is very 
small. In yaw this is also true but the power output is unevenly dis- 
tributed over the two rotors, the one upstream delivering the high- 
est power output. This is true for the situation of co-rotation (both 
rotors turning in the same direction) as well as for contra-rotation. 
(orig. /HW). 


19737 (EUR—9622, pp 534-541) Hydraulics for wind. 
Salter, S.H.; Rea, M. (Edinburgh Univ., UK. Dept. of Me- 
chanical Engineering ). 1985. HLS. Stephens and Associates, 
Bedford, England. (CONF-841071—). 
ie European wind energy conference and exhibition; 
» F.R. Germany (23 Oct 1984). 
paper is written in an attempt to show that the reputa- 
tion of high-pressure oil is ill-deserved and that with the right de- 
signs and precautions it can provide for energy generation the same 
advantages that electronics has provided in so many other fields. A 
constantly recurring theme is the need to provide energy storage. 
The ability of hydraulic techniques to provide high speed interfaces 
to energy stores gives them an added attraction. (orig./HW). 


19738 (EUR—9622, pp 542-547) Induction generators 
adapted to variable speed operated wind turbines. Boldin, D.; 
Muehloecker, H. (Siemens A.G., Erlangen, Germany, F.R.). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Part 1 deals with the use of induction generators with slipr- 
ing runner for variable speed wind turbines of multi-MW-size for 
parallel operation with medium voltage networks. Factory and 
field-test results of the "GROWIAN 1”, the first of this type used 
for a windpower unit will be presented. Part 2 of this paper deals 
with the use of squirrel cage induction generators from several up 
to 100 kW for wind energy conversion. As there is the known 
effect of self-excitation if capacitors are connected in parallel to the 
machine's terminals new employments present itself for the induc- 
tion generator now working without the normally needed utility 
grid. It can be used in remote power supplies, for charging batteries 
or heating as well as grid coupled by a simple converter always of- 
fering the advantages of a variable speed operated wind turbine. To 
investigate the interaction of this generator and a wind turbine its 
torque-speed and power-speed-characteristics have been measured. 
It is shown that not only the generator can be optimally adapted to 
the turbine by changing excitation and load but also the power 
taken from the wind can be limited, even if a fixed pitch rotor is 
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installed, utilizing the so-called stall-effect at higher wind speeds. 
(orig.). 


(EUR—9622, pp 548-552) Electricity generation 
frequency with variable speed WECS. Carli, R. 
(TEMA S.p.A., Milan, Italy). 1985. H.S. Stephens and As- 
sociates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
arious systems are used to operate WECS at variable 
speed; the most common being the use of two generators with dif- 
ferent speed transmission ratios from the slow shaft or DC-AC or 
AC-DC-AC conversion. A different system is proposed in which 
the conventional squirrel cage rotor of an induction generator is 
driven, via a fixed ratios gear box, by the wind turbine shaft while 
the “stator” is allowed to run both in the same and in the opposite 
direction of the rotor. The rotation of the “stator” is controlled by 
an auxiliary DC motor/generator which supplies the reaction 
torque to the stator itself in such a way to obtain a continuous 
matching of the load to the wind speed. A detailed analysis of this 
system and design data of a protype now under construction are 
given. (orig.). 


(EUR—9622, pp 553-558) Asynchronous generator 
with enlarged slip used for grid coupled wind turbines. Valter, 
G.P.; Oei, T.D. (Stichting Energieonderzoek Centrum Ne- 
derland, Petten). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A system analysis approach is attempted to assess the value 
of enlarged nominal slip of an induction machine for a grid coupled 
wind turbine, taking into account the dynamic behaviour and con- 
version efficiency of the machine. For small turbines with nominal 
powers up to 60 kW, slip enlargement within feasible limits may 
improve the system dynamic properties. The loss of generator effi- 
ciency due to higher slip is not detrimental to the energy produc- 
tion of the turbine. (orig.). 


19741 (EUR—9622, pp 559-566) Autosynchronous gener- 
ator in wind energy conversion systems. Briozzo, C.; Gutier- 
rez, R.; Zweygbergk, S. von. (Chalmers Tekniska Hoegs- 
kola, Goeteborg, Sweden. Dept. of Electrical Machines and 
Power Electronics). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
meee Germany (23 Oct 1984). 

paper deals with some aspects of using an autosynch- 

ronous generator in a windmill. This machine can be operated as a 
synchronous or induction generator, and it offers some advantages 
of the two types. In normal operation, the generator works in the 
synchronous mode. During gusts, the machine may be switched 
over to the induction mode of operation, reducing the stresses and 
avoiding the machine falling out of step. A standard slip ring induc- 
tion machine was used. The results show that the transition from 
synchronous to induction operation can be accomplished with 
minute current overshoots. In the transition back to synchronous 
operation, the behaviour depends largely on the values of the rotor 
currents at the moment of transition and on the employed method 
of field DC-feeding. (orig./HW). 


19742 (EUR—9622, pp 567-572) Synchronous generators 
with active damping for wind-power stations. Bichler, U.J. 
(Technische Univ. Braunschweig, Germany, F.R. Inst. fuer 
Regelungstechnik). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e oscillatory response of synchronous generators connect- 
ed to the line is a disadvantage for the use in wind-turbines because 
of the additional mechanical stresses on shaft and gears. With con- 
trol by microprocessor new satisfactory solutions of this problem 
are available. The paper describes two active damping schemes for 
synchronous generators, in particular those with a second field 
winding. Both methods and their combination in a wind-farm were 
tested in the laboratory with small machines, the results are shown 
here. (orig.). 
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19743 (EUR—9622, pp 581-587) Utility view of the po- 
tential for large wind turbines. Milborrow, D.J.; Talbot, 
J.R.W.; Taylor, R.H.; Swift-Hook, D.T. (Central Electricity 
Generating Board, Leatherhead, UK. Technology Planning 
and Research Div.; Central Electricity Generating Board, 
Leatherhead, UK. Central Electricity Research Labs.). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

though wind energy is now regarded as one of the most 

promising of the renewable energy sources it is not yet established 
as commercially viable for large-scale generation of electricity. Re- 
cently, however, there has been considerable activity in the devel- 
opment of small and medium-size machines and these have become 
economically attractive in certain locations - particularly where in- 
digenous fuels are expensive and/or windspeeds are high. The 
annual energy yield of these machines is, however, only a very 
small fraction of that generated by a standard size (660 MW) steam 
turbine and many thousands would be required to produce an 
equivalent output. When commercially developed, wind turbines 
will need to compete economically with other plant. Reference is 
made to the detailed analysis of th prospects for wind generation 
carried Gut as part of the economic analysis for the Sizewell "B” 
PWR Inquiry. (orig./HW). 


19744 (EUR—9622, pp 594-599) Short range predicition 
of : A system-theoretic approach. Geerts, H.M. 
(Rijksuniversiteit Groningen, Netherlands. Centre for 
Energy and Environmental Studies). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
em F.R. Germany (23 Oct 1984). 

e introduction of wind energy in the Netherlands runs up 
against a number of problems. One of the major concerns is the in- 
tegration of large amounts of possibly strongly fluctuating wind 
power into the national electricity-grid. The Dutch utilities, cooper- 
ating in the Dutch Electricity Board, the SEP, claim that the 
Dutch power system, as it is now, cannot integrate more than 650 
MWe of wind power (i.e. the size of the largest conventional 
power plant) without unacceptable loss of reliability. (orig./HW). 


19745 (EUR—9622, pp 600-605) Operational problems 
of grid-connected wind energy conversion systems (WECS) 
and their solution. Richards, B.; Quraeshi, S. (Shawinigan 
Consultants, Inc., Montreal, Quebec, Canada). 1985. H.S. 
aibTi) and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Typical wind turbine characteristics are presented, taking 
into consideration the influence of turbine physical size. The effect 
of these characteristics on performance is examined. The most 
widely advocated power trains, for grid-connection applications, 
are then described. These include schemes requiring constant speed 
operation and schemes allowing variable speed operation of the 
wind turbine. The advantages and disadvantages of each power 
train are outlined and compared. Particular factors considered in- 
clude type of wind turbine, control strategy, starting, braking, dy- 
namic and transient response of the wind turbine and the effect on 
the grid system. The configuration, which is considered to offer the 
best overall performance for a megawatt-scale, vertical axis Dar- 
rieus machine (VAWT), is then described in more detail. Computer 
simulation results for the principal performance modes are present- 
ed. These include starting from standstill, normal generating oper- 
ation in steady and unsteady wind electrodynamic braking and 
emergency resistance braking. (orig./HW). 


19746 (EUR—9622, pp 612-619) Pitch angle control for 
power limitation. Madsen, P.H.; Frandsen, S. (Risoe Nation- 
al Lab., Roskilde, Denmark. Wind Engineering Section). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 





2647 / ERA-11/9 


The turbulence of the airflow experienced by the wind tur- 
bine rotor will cause considerable fluctuations in the power output 
if the rotor speed and blade pitch angle are kept constant. Howev- 
er, in order to avoid exceedence of a certain prechosen reference 
power value, typically the capacity of the electric generator, active 
pitch angle control can be employed. This paper describes a simple 
method to predict the variation in the power output, the pitch 
angle, the pitch angle speed and the acceleration as functions of the 
cut-off frequency of the regulation system. With the establishment 
of these relations it is possible rationally to choose on the cut-off 
frequency, given the restraints on the power output or on the pitch 
angle speed. Generalized graphs are included in the paper which 
can be used directly by the reader for specific problems. A compar- 
ison of the results is made with the results from a more rigorous 
dynamic analysis of the complete rotor and main shaft. Also meas- 
urements are presented to support the model. (orig.). 


19747 (EUR—9622, pp 620-623) Direct heat production 
through the use of a straight-bladed vertical-axis wind tur- 
bine. Frantsi, A.; Kalli, H.; Larjola, J.; Montonen, J. (Lap- 
peenranta Univ. of Technology, Finland. Dept. of Energy 
Technology). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ie heat-producing vertical-axis wind turbine seems to have 

several advantages over other ways of using wind energy. This 
study carried out in Lappeenranta University of Technology deals 
with the operation of a vertical-axis wind turbine designed for com- 
mercial greenhouses and other large buildings in Finnish coastal 
areas. The rotational energy of the wind turbine is converted into 
pressure energy by a hydraulic pump and a choker. With a sudden 
pressure drop, the pressure energy is converted into the thermal 
energy of a fluid and it can then be used in a heat exchanger. The 
operation of the wind turbine has been studied and measured by 
means of an aerodynamic model (diameter 6 m, blade length 2 m). 
The performance characteristics of the rotor were measured in 
known conditions with an adjustable disc brake as a load. With two 
blades the power coefficient of the rotor was around 0.2, and with 
four blades around 0.3, the best obtained values being 0.27 and 0.37, 
respectively. (orig./HW). 


19748 gg S pg + PP 624-628) Wind energy and cool- 
ing. go ge ders, P.T. (Holland Windturbine 
B.V., Utrec: Nethorlanie Technische Hogeschool Eind- 
hoven, Netherlands). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A disadvantage of using wind as an energy source is the 
considerable variation in wind velocity. In many cases the storage 
of energy in order to cope with this disadvantage is too expensive. 
If the product of a wind driven process can easily be stored, as in 
the case of cooled agricultural products and ice, rather cheap stor- 
age is possible. In spite of better load characteristics a comparative 
stuudy has pointed out that absorption cooling machines produce 
less cold than compression cooling machines. The performance of 
the latter can be improved by using multi cylinder machines of 
which one or more cylinders can be switched on and off. With the 
help of a theoretical model the effect of several relevant parameters 
on the energy supply has been investigated. Two of these param- 
eters are the shape factor of the Weibull distributed wind regime 
and the speed range of the cooling machine. Most machines have a 
speed range of about 1:2. By enlarging this range to 1:3 the per- 
formance improves with 10 to 15%. (orig./HW). 


19749 (EUR—9622, pp 629-633) Wind turbines at dairy- 
farms: An energetic and economics evaluation by computer- 
simulation. Heemstra, T.W.L. van. (Rijksuniversiteit Gron- 
ingen, Netherlands. Centre for Energy and Environmental 
Studies). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 
From European wind energy conference and exhibition; 
aot = F.R. Germany (23 Oct 1984). 
this article we present model calculations on the use of 
wind suns at dairy-farms in the Northern Netherlands. Data for 
commercial wind turbines and electricity demand are used to simu- 


17 WIND ENERGY 
1706 Wind Energy Engineering 


late the hourly electricity supply and demand. Annual wind elec- 
tricity production, utilisation and the exchange of electricity with 
the grid are calculated. The pay back time for wind turbine invest- 
ments are calculated and used to construct a supply-curve. The role 
of load-management and more efficient electricity use is analysed in 
some detail. (orig.). 


19750 (EUR—9622, pp 634-640) Seawater desalination 
and wind energy. Smulders, P.T.; Feron, P. (Technische 
Hogeschool Eindhoven, Netherlands. Lab. for Fluid Dy- 
namics and Heat Transfer). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Desalination of seawater plays an important role in the water 
supply of many arid countries, especially for island communities. In 
the past the separation techniques were mainly based on evapora- 
tion. In the future the reverse-osmosis technique is expected to play 
a dominant role in the field of seawater desalination. This has been 
made possible by the rapid development of membrane techniques. 
The major advantage of reverse osmosis is its low energy consump- 
tion. The main power requirements result from a high pressure 
pump which delivers the driving force for the separation process. 
In small desalination plants it is common to use a diesel generator 
to meet the power requirements. The use of wind turbines to drive 
the high pressure pump is suggested to reduce fuel costs. In this 
paper a system analysis of a small wind driven reverse osmosis de- 
salination is presented. Using a Weibull distribution for the wind 
speed, the performance of the system is calculated taking into ac- 
count the constraints and characteristics posed in the reverse osmo- 
sis plant. The economic feasibility is further analysed and compared 
with a plant driven by a diesel generator and a hybrid diesel/wind 
generator. (orig.). 


19751 (EUR—9622, pp 641-644) Four years of practical 
operation of a 5.5 kW wind energy converter - ence, 
measuring results, suggestions. Hener, F.; Seidl, M.; Stelter, 
H.; Dietrich, B. (Rheinisch-Westfaelisches Elektrizitaets- 
werk A.G., Essen, Germany, F.R., Abt. Anwendungstech- 
nik). 1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

From 1981 to 1984 Rheinisch-Westfaelisches Elektrizitaets- 
werk AG has taken measurements utilizing continuous automatic 
data recording on a small 5.5 kW wind energy converter located 
near the North Sea coast. The wind energy converter contributes 
to the generation of electric heating energy and the preparation of 
hot water to be supplied to a residential building. The operating 
characteristics under local wind conditions have been determined, 
the energy gains analysed and a comparison has been made with 
results obtained under ideal test field conditions. The results and 
the operational experience gained show that great care has to be 
applied in selecting the site of the WEC, assessing the local wind 
potential and the energy harnessed thereof, settling official obliga- 
tions, selecting the materials required for the WEC'’s structural ele- 
ments and securing measures regarding operational safety. Orogra- 
phic influences and compliance with official obligations may result 
in an annual energy yield which is by 50% lower than that of a 
favourable test site with the same average wind speed. Moreover, 
the structural elements of a small WEC are subject to high varying 
loads resulting from turbulences and vertical wind shears which 


may impede operational safety. (orig./HW). 


19752 (EUR—9622, PP 650-655) Wind energy for small 
isolated users (Piedmont - Val d'Aosta). Gaudiosi, G.; Pir- 
azzi, L.; Moncassoli, re Piece, M. (ENEA, Casaccia, Ttaly; 
Fiat, Turin, Italy). 1985. HLS. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
ie application of wind energy results particularly interest- 
ing for the small users, now isolated and of improbable connection 
to the national electric network in the near term. Wind energy 
plants in alternative to small electric commercial generators should 
foresee a system to accumulate energy produced when the wind is 
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favourable. The power requirement for this type of users is be- 
tween 0.5 and 3 kW, or 5 kW for the bigger mountain hut. (orig./ 


HW). 


19753 (EUR—9622, pp 656-662) Medium-large wind 
power plant for the new diesel-powered energy supply system 

of Feustel, J.E. (Maschinenfabrik Augsburg- 
Nuernberg, M.A.N. A.G., Muenchen, Germany, F.R. Ber- 
eich ee Technologie). "1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071— 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

For the island of Helgoland a new innovative energy supply 
system is under planning. The project will be established in the 
framework of the demonstration programme for energy conserva- 
tion and wind energy of the Commission of the European Commu- 
nities. Besides two 1.2 diesel power stations with waste heat utilisa- 
tion, a heat pump system and a desalination plant, a medium-large 
wind power plant with a rated power output of 1.2 MW is one of 
the key elements. The WEC usually will operate parallel to the 
diesel station as a fuel saver, but it is also equipped to hold the fre- 
quency of the grid in a “stand-alone” mode. The overall energy 
system and the WEC are designed with respect to the load manage- 
ment and the appropriate control characteristics to operate with the 
considerably large share of wind power in the total load of the 
grid. The paper describes the overall concept of the energy supply 
system, the control strategies and the essential features of the WEC. 
(orig.). 


19754 (EUR—9622, pp 663-668) Wind/diesel develop- 
ment program at Risoe National Laboratory. Lundsager, P.; 
Madsen, H.A. (Risoe National Lab., Roskilde, Denmark. 
Test Station for Windmills). 1985. H.S. Stephens and Asso- 
ciates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e paper describes the programme that is presently being 
undertaken by Risoe National Laboratory with the purpose of sup- 
porting the development of commercially available wind/diesel sys- 
tems. Main activities of the programme are: Establishing dedicated 
facilities for the full scale testing of wind/diesel systems under real- 
istic conditions. Development and testing of at least two wind/ 
diesel systems of different design philosophy, using Danish and 
Cape Verdian records of power demand and theoretical investiga- 
tions of system dynamics and stability and development of control 
strategies. The programme is carried out in cooperation with a 
number of institutions, companies and communities in Denmark and 
Sweden. The paper outlines current status for wind/diesel systems 
and gives a number of systems design considerations. Then, based 
on these considerations, the Risoe programme is presented. (orig.). 


19755 (EUR—9622, pp 669-673) Autonomous power 
system supplied from wind and diesel. Freris, L.L.; Attwood, 
R.; Bleijs, J.A.M.; Infield, D.G.; Jenkins, N.; Lipman, N.H.; 
Tsitsovits, A. (Impe rial Coll. of Science and Technology, 
London, UK. Dept. of Electrical Engineering). 1985. H.S. 
sib. and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ie aim is to study theoretically and experimentally the dy- 

namics and logistics of a wind-diesel supplied power system. The 
theoretical aspects of the project involve computer simulations of 
(a) the dynamics of the system and the necessary control policies to 
maintain network voltage and frequency within bounds and of (b) 
the logistics and associated control policies required to minimise 
diesel fuel consumption. In parallel with these studies experimental 
work is being pursued on a system consisting of a 7 kW diesel-gen- 
erator set and a 16 kW WECS. Test results are shown of the auton- 
omous system during synchronisation and under steady state run- 
ning. Computer logistic results point to problems for the diesel set 
due to the highly variable output from the WECS. It is shown that 
inclusion of energy storage in the system reduces dramatically the 
expected stop/start cycles of the diesel and that useful savings in 
fuel can only be achieved if the diesel is run intermittently. (orig./ 
HW). 
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19756 (EUR—9622, pp 674-680) Short-time behaviour of 
diesel-generators when integrated with wind energy convert- 
ers. Caselitz, P.; Hackenberg, G.; Kleinkauf, W. 
Univ., Gesamthochschule, Germany, F.R. Fachbereich 16 - 
Elektrotechnik). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071— 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ie following paper deals in particular with experimental 

tests concerning the subject-matter of power fluctuations of wind 
energy converters and the fuel consumption of diesel-generator sets 
with varying loads. With the aid of spectrum analyses, the power 
fluctuations relevant to the wind energy supply and those caused 
by specific factors of a converter could be determined and consid- 
ered in a series of tests for the measuring of the fuel consumption 
of discontinously driven diesel engines. In general, the results show 
that there are no remarkable increases in the fuel consumption of 
non-supercharged diesel engines. The fuel saved through the inter- 
connected system operation of a wind energy plant with a diesel- 
generator set can be ascertained with sufficient accuracy by means 
of the stationary consumption characteristic of the engine. The con- 
cept for a wind-diesel-system, as shown at the end of the paper, 
offers - with an adroit system layout and control - potentialities to 
reduce considerably or totally avoid the negative effects of parallel- 
operated wind and diesel systems, as for example the very large no- 
load proportion of the diesel engine. (orig.). 


19757 (EUR—9622, pp 681-684) Optimal use of wind 
and diesel generation on a remote Scottish island. Stevenson, 
W.G.; Somerville, W.M. (North of Scotland Hydro-Electric 
Board, Edinburgh, UK; International Research and Devel- 
opment Co. Ltd., Newcastle upon Tyne, UK). 1985. HLS. 
sort). and Associates, Bedford, England. (CONF- 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
1e paper describes the operational experience with a SC 
kW wind turbine generator and associated equipment commissioned 
on Fair Isle in June 1982. Although not designed to operate in par- 
allel with existing diesel generators the control system is such as to 
optimise, as far as practicable, the use of both means of generation. 
The wind turbine generator was the first unit to be operated on a 
commercial basis in the UK. (orig.). 


19758 (EUR—9622, pp 685-689) Dutch autonomous wind 
diesel system. Bonte, J.A.N. de. (Stichting Energieonder- 
zoek Centrum Nederland, Petten). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. _ Germany (23 Oct 1984). 

During the last years an autonomous wind diesel system has 
been developed. This system consists of the following main compo- 
nents: two variable speed wind turbines with a diameter of 10.6 m; 
an additional controllable load of 50 kW, by which the power bal- 
ance can be controlled; a diesel generator set of 40 kW. With this 
system three operation modes are possible: running on wind alone, 
when the power supplied by the wind turbines meets the demanded 
power; running on wind plus diesel, when the power supplied by 
the wind turbines does not meet the demanded power and running 
on diesel alone, when the wind turbines are out of operation. At 
this moment this system is being tested on the wind turbine test site 
of the ECN near Petten (NL). (orig./HW). 


19759 (EUR—9622, pp 690-695) Taipower’s wind energy 
project on the Chi Mei island. Liu, H.; Liao, T.L.; Peng, 
S.M.; Hsu, J.M. (Missouri Univ., Columbia, USA. Dept. of 
Civil Engineering; Taiwan Power Co., Taipei). 1985. H.S. 
aibTl) and Associates, Bedford, England. (CONF- 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
¢ Taiwan Power Company is pursuing a wind energy 
project on a remote island called "Chi Mei” in the Pescadores. At 
present, a diesel power plant of a total capacity of two megawatts 
supplies the electricity to the islanders. High cost in diesel fuel 
combined with transportation difficulties renders the power plant 
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expensive to operate. Because the island is in the trade wind zone 
having strong wind, Taipower intends to use wind turbines to gen- 
erate electricity in order to reduce diesel consumption. Sea water 
will be pumped into a reservoir on the top of a hill for storing the 
wind energy. Use of solar energy to supplement wind in summer is 
also comtemplated. Based on a year’s measurements, the average 
wind speed at 30 m height of the proposed WECS site is 11 m/s in 
October through April, and 6 m/s in May through September. 
Taipower’s wind energy development plan and the Chi Mei project 
have been reported elsewhere before. (orig.). 


19760 (EUR—9622, pp 696-701) Power management of 
grid-connected wind generator clusters. Kalaitzakis, K.C.; 
Vachtsevanos, G.J. (Democritus Univ. of Thrace, Xanthi, 
Greece. School of Engineering; Georgia Inst. of Tech., At- 
lanta, USA. School of Electrical Engineering). 1985. H.S. 
an and Associates, Bedford, England. (CONF- 
1—). 
ae European wind energy conference and exhibition; 
» F.R. Germany (23 Oct 1984). 

paper introduces a new methodology for the real and 
reactive power control, stability and coordination of a power 
system penetrated by a cluster of wind energy conversion devices. 
The proposed methodology is based upon the utilization of an ap- 
propriate voltage - fed, self-commutated dc to ac inverter with a 
capability of transferring variable amounts of real and reactive 
power from the inverter to the utility bus. An optimized storage fa- 
cility provides necessary buffering and reserve power capabilities 
for the successful operation of the control mechanism. The paper 
develops appropriate models for the interconnected operation of 
wind generator clusters with an autonomous power system. The 
quality of system performance is specified in terms of operational 
constraints and the resultant penetration strategy is implemented via 

a microprocessor - based control scheme. (orig./HW). 


19761 (EUR—9622, pp 702-707) Adaptive control and 
operational ion for the 100 kW wind energy plant 
DEBRA. Cramer, G.; 7 eae P.; Kleinkauf, W.; Wettlaufer, 
R. (SMA System-, Mess- und Anlagentechnik - Regelsys- 
teme G.m.b.H., Niestetal, Germany, F.R.). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
ie conception of speed-power control including the adap- 
tion of control parameters to the controlled system behaviour, 
which varies dependent on the wind speed, are described for the 
wind energy plant DEBRA (rotor diameter 25 m, rated electrical 
power output 100 kW). The control measures for holding constant 
the power output as well as the particular construction of the asyn- 
chronous generators is made evident. The structure of operational 
supervision and the redundant construction of the emergency shut- 
down system as well as the realization of the electrical and elec- 
tronical units is described. (orig.). 


19762 (EUR—9622, pp 708-713) Economic —— of 
power generation with windmills in India - a case study. Jaga- 
ead A. (Roorkee Univ., India. Dept. of Physics). a 
H.S. Stephens and Associates, Bedford, England. (CO 
841071— 
From E 
Hambur; 


wind energy conference and exhibition; 
F.R. Germany (23 Oct 1984). 

y thousands of windmills have been installed for irri- 
gation in India. The pace of progress of windmills for power gen- 
eration is nominal. In this paper an attempt is made to know the 
economic feasibility of windmills for power generation in a place 
like Veeraval in Gujarat State. The results indicate that wind/diesel 
hybrid system competes favourably with pure diesel system. (orig.). 


19763 (EUR—9622, pp 714-717) Field tests and applica- 
tion potential of wind-diesel power plants and non-electric 
wind energy systems for remote and rural areas. Fritzsche, 
A.; Knoebel, U.; Speidel, K. (Dornier System G.m.b.H., 
Friedrichshafen, Germany, F.R.). 1985. H.S. Stephens and 
—— Bedford, England. (CONF-841071—). 
wind energy conference and 
tute F F.R. Germany (23 Oct 1984). 


exhibition; 
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The paper presents in a first part development and test re- 
sults of a 20 kW wind-diesel power plant which was in operation at 
the German test field of Schnittlingen. The field tests proved the 
reliability of the 3 operation modes, the autonomous operation of 
the wind energy converter (horizontal axis, 11 kW rated), of the 
diesel (25 kVA) respectively and the hybrid operation with priority 
of wind energy. The system was operated for several 24 h demand 
profiles. The requirements for energy quality (frequency and volt- 
age tolerances) are closely connected to the control system (start- 
stop of the diesel and synchronization of both generators) which in- 
cludes a dump load with instantaneous availability up to rated 
power. The wind conditions at the site (annual average 4.3 m/s) 
during the test period enabled an economic evaluation of the data 
recorded for typical load functions. The second part of the paper 
describes a hydraulic power transmission between wind energy 
converter and water pump. A purely hydraulic maximum power 
control improves the annual water output by means of matching 
constant torque demand of ie piston pump and wind turbine. 
(orig.). 


19764 (EUR—9622, 718-723) Wind energy and resi- 
dential electricity use: 


experimental project ‘Camper- 

duin’, Wolsink, M.; "Westra, C.A. (Amsterdam Univ., Neth- 

erlands. Interfaculty Dept. of Environmental Science). 1985. 

ae . hens and Associates, Bedford, England. (CONF- 
71—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In March 1983 the test-project in Camperduin was started 
within the framework of the Netherlands R and D Programme on 
Wind Energy (NOW II). Two turbines are producing electricity 
for a group of 28 houses. All electricity is supplied for residential 
use without storage. Part of the project is a study on the amount of 
immediate utilization of wind energy. A system of price incentives; 
a form of voluntary load control. Problems related to the justifica- 
tion of tariff-switches and the optimalization of managing the load 
are being discussed. In order to study the potential possibilities of 
utilization (delivery factor) and self-supply, an extensive measure- 
ment programme was set up. All individual residential uses, wind- 
supply, grid-supply etc. are measured. Social research is part of the 
study. Members of all households are interviewed several times and 
the established household characteristics are being related to the in- 
dividual differences in utilization. (orig.). 


19765 (EUR—9622, pp aig | Wind electric pumping 
Goezinn 


systems. e, F.; Eilering, F. (CWD Consultancy 
Services Wind Energy Developing Countries, Amersfoort, 
Netherlands). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e paper presents the design procedure of water pumping 
windmills where a wind generator is directly coupled to the elec- 
tric pump. The procedure is assessed by comparing the theoretical 
expectations with the outcome of a field test. The feasibility of 
these systems is presented in a comparison with diesel pumps. 
(orig.). 


19766 (EUR—9622, pp 735-739) Investigation of interac- 
tion between a simulated wind turbine and a pump. Nathan, 
G.K. (Singapore Univ., ae. Faculty of Engineering). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In this investigation, the transient characteristics of a cou- 
pled system is investigated by simulating a horizontal axis wind tur- 
bine with a DC motor and directly coupling it to a centrifugal 
pump. The torque-speed characteristics of the wind turbine is 
matched to that of the DC motor by independently regulating the 
field and the armature voltages applied to the DC motor. This mass 
moment of inertia of the motor is increased to that of the wind tur- 
bine by adding a rotating mass on a parallel shaft which is coupled 
to the motor shaft. To simulate the transient characteristics of the 
system with variation of wind velocity, a step-vice change of the 
input voltage to the DC motor is affected by switching from one 
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circuit to another. A mathematical model for the transient charac- 
teristics of the coupled system, using the principle of conversation 
of energy and the steady characteristics of the wind turbine and the 
pump, is proposed. The comparison of the theoretical and the ex- 
perimental results shows a close agreement. The paper describes 
the experimental method and presents some of the results. (orig./ 
HW). 


19767 (EUR—9622, pp 740-745) Optimum configuration 
studies, prototype design and performance of a Savonius rotor 
based irrigation Modi, V.J.; Fernando, M.S.U.K.; 
Roth, N.J. (British Columbia Univ., Vancouver, Canada. 
Dept. of Mechanical Engineering). 1985. HLS. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Design approach to a four-stage Savonius rotor based i irriga- 
tion system, suitable for a small farm of around five acres, is ex- 
plained. The rotor construction is based on an optimum configura- 
tion of the blade geometry and aspect ratio as given by an extensive 
wind tunnel test program. Essential features of the full scale system 
including the microprocessor based braking and load-matching pro- 
cedures are described. The prototype, specifically designed for field 
test, is provided with an appropriate performance and meteorologi- 
cal information monitoring instrumentation to permit their correla- 
tion. Based on the wind tunnel data, the wind turbine is expected to 
deliver at least 10,000 liters of water per day to a head of 4 m ina 
20 kph wind. (orig.). 


19768 (EUR—9622, pp 746-754) Innovative control and 
safety systems for waterpumpers. Smulders, P.T.; Kragten, 
A.; Vaan, W. de; Logtenberg, A.; Leede, G. de. (Tech- 
nische Hogeschool Eindhoven, Netherlands. Lab. for Fluid 
Dynamics and Heat Transfer). 1985. H.S. Stephens and As- 
sociates, Bedford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ithin the Netherlands CWD-programme a new control and 

safety system has been developed. In this system the wind forces on 
the rotor which is mounted eccentrically to the yawing axis is 
counter-balanced by similar forces on a vane, which is hinged 
(hanging vertically) on a spar protruding both sideways and back- 
wards on the opposite side of the yawing axis relative to the rotor. 
The basic ideas of a model describing the static and dynamic be- 
haviour of the control mechanismm will be presented. The results 
of different ways of analysing and solving the complicated, non- 
linear, differential equations will be compared to preliminary exper- 
imental results obtained in the wind tunnel of the Eindhoven Uni- 
versity of Technology. The static behaviour of the system has 
shown to be superior in performance to other control systems - 
commonly used - in water pumpers, rendering a nearby constant 
rotational rotor speed above the rated wind speed. The dynamical 
behaviour is very complicated and demands further study to mini- 
mize fluctuations in the rotational speed of the rotor and the pump. 
(orig./HW). 


19769 (EUR—9622, pp 755-760) Wind energy for pump- 
ing irrigation water. Clar jack, RN N. (Department of Agricul- 
ture, Bushland, TX, USA. Faeries 5 and Production Re- 
search Lab.). 1985. HLS. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

ind-powered irrigation systems must be capable of supply- 

ing the needed amount of water at the critical plant water stress 
periods, which occur in mid-summer for most crops. Wind power 
alone normally has difficulty in supplying all of the energy needed 
for irrigation during these peak water-use periods. However, with 
wind-assist pumping system as described in this paper, sufficient 
water is supplied and electrical energy or diesel fuel is saved. Elec- 
trical wind-assist pumping systems provide sufficient energy for ir- 
rigation pumps of the same size with excess energy available in all 
months except July and August. Wind-diesel pumping systems 
reduce fuel consumption by 30 percent when used from March 
through October. Applications using year-round pumping would 
have greater savings than the seasonal examined in these studies. 
(crig.). 
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19770 (EUR—9622, pp 761-766) Field testing by CWD 
of water pumping windmills. Meel, J. van, Oldenkamp, H. 
(Technische Hogeschool Eindhoven, Netherlands. Lab. for 
Fluid Dynamics and Heat Transfer). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A test field for water pumping windmills has been set up at 
the Eindhoven University of Technology. A ditch and four 
tubewells are available for pumping. Three of the four wells are 
closed tubewells. In these wells an arbitrary water level can be re- 
alized. Water circuits are arranged as closed loops. By means of a 
gust analysis the effective roughness of the terrain around the test 
site was determined. For dynamic measurements anemometers are 
placed next to the windmill rotor; measurements prove that the un- 
disturbed wind speed is measured in this way. A measuring system 
has been developed which is being used at various sites in the 
Netherlands. During the development of the system special atten- 
tion was paid to ease of operation, use of commercially available 
components, ease of transfer of know how, reliability, flexibility, 
and low cost. (orig./HW). 


19771 (EUR—9622, pp 767-771) German SWEC testfield 
Schnittlingen. Reiniger, K.D. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., DFVLR, 
Wessling, Germany, F.R. Angewandte Datentechnik). 1985. 
hens and Associates, Bedford, England. (CONF- 


H.S. S 
841071— 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

DFVLR started to operate its first WEC testfield in 1958 at 
the Schwaebische Alb about 100 km from Stuttgart. 10 years later 
the testfield was closed as there was obviously no interest in future 
WEC development all around the world. The new energy situation 
in the mid 70 restarted the activities in a small scale and led later 
the BMFT (Germany Ministry for Research and Technology) to 
sponsor this testfield to become finally a fully operational installa- 
tion for testing of small wind energy converters of up to 100 KW 
rated power. (orig.). 


19772 (EUR—9622, pp 772-780) Assessment and testing 
of wind turbines and their applications in the Netherlands. 
Curvers, A.; Hulle, F. van; Stam, W.J. (Stichting Ener- 
gieonderzoek Centrum Nederland, Petten). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
——_ F.R. Germany (23 Oct 1984). 

Within the scope of the NOW (National Wind Energy De- 
velopment Programme) ECN stimulates the implementation of 
small and medium-sized wind turbines. The activities which have 
been set up to reach this objective can be divided into: 1. assesment 
on behalf of licensing authorities, 2. testing of wind turbines on the 
ECN test site and other locations, 3. research on decentralized 
wind energy applications. The paper will give a brief description of 
the various test programs, such as safety test, performance test, de- 
termination of power quality, vibration analysis, and measurements 
of mechanical loads. Demonstration projects have been set up to in- 
vestigate the technical and economic feasibility of decentralized 
wind power for some selected types of users. Conclusions for broad 
applications of these systems will be drawn from the analysis of ex- 
perimental data gathered during a measuring period of about two 
years in each project. The measuring program is set up in order to 
determine the output characteristics of wind turbines at the location 
and the pattern of the load from which a.o. the direct use of the 
wind energy can be derived. The paper will show some intermedi- 
ate results from those projects in which a reasonable amount of 
data are gathered. (orig./HW). 


19773 (EUR—9622, pp 781-786) Testing of WECS under 
controlled conditions. Higashi, K.K. (Rockwell International 
Corp., Golden, CO, USA. Rocky Flats Wind Energy Re- 
search Center). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
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Controlled Velocity Testing (CVT) is a technique developed 
by the Rocky Flats Wind Energy Research Center (WERC) which 
utilizes the existing rail facility to test Wind Energy Conversion 
Systems (WECS) under controlled wind conditions. Basically, CVT 
involves the mounting of a wind system on a railroad flatcar which 
is pushed by a locomotive down a precision grade track at prede- 
termined speeds up to 27 m/s (60 mph). Test results have shown 
that this method of testing can provide cost-effective repeatable 
data in much shorter time than atmospheric testing. CVT has been 
successfully used to obtain data for performance and research eval- 
uation on horizontal and vertical axis WECS up to 5 meters in di- 
ameter. The quality of data derived from CVT has prompted plans 
for improvements to the data collection system, fabrication of a 
general purpose horizontal axis wind turbine testbed and expansion 
of the test facility to test larger systems up to 10 meters in diame- 
ter. (orig./HW). 


19774 (EUR—9622, pp 787-799) Data acquisition system 
for research purposes at Alta Nurra wind power station. Bas- 
sani, S.; Mantini, A. (Ente Nazionale Per l’Energia Elet- 
trica, Cologno Monzese, Italy. Centro di Ricerca Elettrica). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The report describes aspects and characteristics of the data 
acquisition system that it is being installed at ENEL’s Alta Nurra 
wind power station, consisting of ten 50-kW wind generators, set 
up in a coastal area of the Commune of Sassari, in Sardinia. After a 
brief description of the plant and of the characteristics of the basic 
wind generator, the report deals with the philosophy and objectives 
of the data acquisition equipment. It then illustrates the various 
measurements, methods and instrumentation used. Against this 
background, the report goes into greater detail on this equipment 
whose function it is to transmit data from the measuring-points on 
the machines, to collect all the information inside the instrument- 
room and process it. The outstanding features of the equipment are: 
a pulse code modulation system (PCM) that transmits and acquires 
information on a sufficiently high-frequency band to enable dynam- 
ic analyses to be made of the machines’ operation, and a computer- 
ized system that processes data in the field for their evaluation on 
the basis of statistics, records operating characteristics, etc. (orig.). 


19775 (EUR—9622, pp 800) Data acquisition and testing 
of small wind generators. Traca-de-Almeida, A.; Viegas, 
J.X.; Marques, V.; Gomes, A. (Coimbra Univ., Portugal. 
Faculdade de Ciencias e Tecnologia). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A data acquisition system was developed to evaluate the po- 
tential of some locations for wind power conversion. (orig./HW). 


19776 (EUR—9622, pp 801-806) Rotorloads on a hori- 
zontal axis wind turbine at stochastic wind velocities. Jehee, 
J.N.T. (Stichting Energieonderzoek Centrum Nederland, 
Petten). 1985. H.S. Stephens and Associates, Bedford, Eng- 
land. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

At stationary uniform wind velocities some components of 
the rotor loads of a horizontal axis wind turbine will be cancelled 
out due to the symmetry of the load distribution. However, at sto- 
chastic, non-coherent wind velocities the resultant aerodynamic 
loads can contribute significantly to the fatique spectrum of turbine 
components. At Petten in the Netherlands the extensively instru- 
mented 25 m HAT, equipped with a six-component rotor force 
measuring balance, is in operation. The wind measuring system of 
this turbine in combination with the computer programme 
PHATAS gives the opportunity for calculating rotor loads at sto- 
chastic, non-coherent wind velocities. As a further example of the 
potential of the computer programme a teetered rotor is analysed 
which results in a load reduction with fairly small teeter angles. 
(orig./HW). 
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19777  (BUR—9622, pp 807-813) ‘ALFABIA’ test station 
for windmills. Cardona, J.L.; Pascual, J.; Bonnin, E. 1985. 
won and Associates, Bedford, England. (CONF- 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

During 1984 the installation of the "ALFABIA” test station 
for small WECS, at the Island of Mallorca (Spain), will be complet- 
ed. Wind data, measured beside the test station during the seventies, 
which demonstrate the good conditions to test wind a 
under normal and extreme wind conditions (gusts of 50 m/s - 
measured almost every year) are presented. A description of te 
test site and of the data acquisition system, allowing the fulfillment 
- of power performance and intensive test, are also presented. 
(orig.). 


19778 (EUR—9622, Be 861) Windfarm development: The 
California experience. Tinkerman, R.N. (WindCraft, San 
Francisco, CA, USA). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A summary history of windpark development will be given, 
providing a frame of reference within which analysis can be made 
of present status and coming trends. A case history of one develop- 
ment company will be given to exemplify the present industry. An 
analysis of the effect of the tax credits upon project development is 
performed, and present successes/failures are analyzed to predict 
future development trends. (orig./HW). 


19779 (EUR—9622, pp 862-866) California wind park 
developments. Dickson, E.M.; McKellar, M.F.; Day, J.F. 
(Strategies Unlimited, Mountain View, CA, USA). 1985. 
HLS. =" and Associates, Bedford, England. (CONF- 
841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Wind parks in the United States contained 303 MW of in- 
stalled generating capacity at mid-1984. Over 98 percent of this ca- 
pacity was in California. Three mountain pass areas of California 
contain most of this capacity: Altamont, Tehachapi, and San Gor- 
gonio. These areas are served by two utilities: Pacific Gas and 
Electric, and Southern California Edison. In June 1984, these two 
utilities purchased nearly 28 million kWh from wind parks, about 
3.5 times what they purchased in the same month a year earlier. 
Over 70 developers have developed or plan 105 legally separate 
wind parks by early 1985. If all these plans are realized, the in- 
stalled generating capacity would increase to a total of 882 MW by 
early 1985. The developers name 32 different wind turbine manu- 
facturers, 5 of which have never before installed wind turbines in 
wind park environments. (orig.). 


19780 (EUR—9622, pp 867-871) Netherlands wind — 
project: State-of-the-art. Bornebroek, D.J. (Keurin, 
Electrotechnische Materialen N.V., Arnhem, Nether 
1985. H.S. Stephens and Associates, Bedford, Englana 
(CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

1e aim of the wind farm project can be generally described 

as the determination of the value of wind energy for the public 
electricity supply. Preparations started in June 1982 with studies re- 
garding lay-out, type of wind turbine and choice of the electrical 
system. Important point was also site selection according to site se- 
lection criteria. Tender documents were prepared very carefully, 
keeping in mind the objectives of the project. Much attention has 
been paid to quality control procedures according to AQAP-1. De- 
tailed engineering of the wind turbines has been started now by 
two manufacturers. Site preparations have been finished. (orig.). 


19781 (EUR—9622, pp 872-875) IEA Recommended 
Practices for Wind Turbine Testing and Evaluation. Gustafs- 
son, A.L. (Flygtekniska Foersoeksanstalten, Bromma, 
Sweden). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071— 
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From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

e evaluation of Wind Energy Conversion Systems in- 
cludes aspects such as energy production, quality of power, cost ef- 
fectiveness, reliability, noise characteristics and other environmental 
aspects. An expert group within the IEA agreement on R and D 
has over the last years developed a set of Recommended Practices 
for Wind Turbine Testing and Evaluation. The goal has been to get 
a common frame of reference for the description and definition of 
the various terms involved and to agree upon a set of measurement 
procedures that will facilitate comparisons of results obtained for 
different machines. The following areas have so far been covered: 
power performance, cost of energy, fatique evaluation, acoustics, 
quality of power and electromagnetic interference. A summary of 
the work and a review of the areas covered up till now will be pre- 
sented together with the procedures planned for reviewing and up- 
dating of these documents. (orig.). 


19782 (EUR—9622, pp 876-882) On the accuracy of 
WECS performance curves and energy output estimate. Men- 
gelkamp, H.T.; Petersen, G.; Fries, S. (GKSS-Forschungs- 
zentrum Geesthacht G.m.b.H., Se 
Germany, F.R.). 1985. H.S. S 
ford, England. (CONF-841071— 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

During the operation of the German test field for SWECS at 
Pellworm five machines were brought through the test procedure. 
Besides the standard tests as recommended by the IEA expert 
group the influence of theoretical wind speed frequency distribu- 
tions and the averaging time on the accuracy of energy output esti- 
mate were investigated. It is shown that either shorter averaging in- 
tervals or averaging the third power of the instantaneous wind 
speed results in more accurate energy output estimates than the 10- 
minute mean wind speed. (orig.). 


hens and Associates, Bed 


19783 (EUR—9622, pp 883-888) Noise emission from 
wind turbine generators - a measurement method. Andersen, 
B. (Danmarks Tekniske Hoejskole, Lyngby. Danish Acous- 
tical Inst.). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 

From European wind energy conference and exhibition; 
i F.R. Germany (23 Oct 1984). 

t the Danish Acoustical Institute a practical measurement 
sinliik ter tingemeieinn of akendateaes aon ake 
bine generators was developed - supported by the Danish National 
Agency of Technology. This paper summarizes the resulting pro- 
posal and throws light on the most essential advantages. The 
method results in the overall A-weighted emmission-relevant sound 
power level at a reference wind speed, its sensitivity to changes in 
the wind speed, and its octave band spectrum. Optionally the hori- 
zontal directivity is determined, and quantities related to noise an- 
noyance are evaluated subjectively. (orig.). 


(EUR—9622, pp 889-894) Determination of the 
senate eapeenunsiinde-<h shahtubinne,taate, A. de; 
Stam, W.J.; Wolf, W.B. de. (Technische Hogeschool Delft, 
Netherlands. Inst. of Applied Physics; Stichting Energieon- 
derzoek Centrum Nederland, Petten; Nationaal Lucht- en 
Ruimtevaartlaboratorium, Emmeloord, Netherlands). 1985. 
H.S. Stephens and Associates, Bedford, England. (CONF- 
841071). 

From European wind energy conference and exhibition; 


Hamburg, F.R. Germany (23 Oct 1984). 
e noise radiated wind turbines (WECS) is an impor- 


tant aspect to be evaluated for judging the annoyance in the sur- 
roundings of the installations. Both the background noise and the 
WECS sound are dependent on wind velocity. To facilitate the li- 
censing procedures it is recommended to obtain the emmission-rele- 
vant sound power from the WECS. From a number of measure- 
ments on small- and medium-scale WECS it appeared that the rotor 
rotation speed is a more important parameter than the wind veloci- 
ty with regard to the radiated noise. An acoustic telescope has been 
used to identify the various noise sources on two medium-size wind 
turbines. The mechanical noise from the nacelle is mostly predomi- 
nant but the trailing edge aerodynamic noise is certainly not negli- 
ble. A prediction model for this type of noise has been developed, 
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which leads to good agreement with experimental data. (orig./ 
HW). 


19785 (EUR—9622, pp 895-900) Demands on and con- 
struction of computer-equipped measuring systems for wind 
energy plants. Cramer, G.; Drews, P. (SMA System-, Mess- 
und Anlagentechnik - Regelsysteme G.m.b.H., Niestetal, 
Germany, F.R.). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

For measuring investigations in wind energy plants three 
fundamental methods are to be distinguished, which differ in their 
demands on the construction and capacity of the measuring system 
caused by their different investigation objects. a) Short-time meas- 
urements. b) Long-time measurements with a special analysis of dis- 
turbances. For a long-time investigation in wind energy plants, the 
measurement values read in with a high rate have to be reduced 
strongly, and put out e.g. daily graphically. c) Long-time measure- 
ments for the measuring of well-proved plants. If only a long-time 
measurement of wind energy plants is wanted regarding to their 
power output in time, the simultaneousness of output and consump- 
tion, the energy output, and the availability of the plant, a stronger 
reduction of measurement values is possible. For these measuring 
methods well-proved measuring systems are demonstrated with a 
description of their technical potentialities. Finally a new system is 
described, suitable for all the specified applications, with hardware 
installations, at low expense. (orig./HW). 


19786 (EUR—9622, pp 906-909) European Community 
demonstration programme for wind energy. Nacfaire, H.L.E. 
(Commission of the Euro; Communities, Brussels, Bel- 
gium. Directorate General for Energy). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Despite efforts since 1973 to diversify energy sources, the 
European Community remains the largest oil importer in the world. 
For this reason the countries of the E.C. have established a joint 
Community strategy in energy saving and alternative energy 
sources. Since 1978 Community activity has been concentrated on 
support for demonstration projects. Support for demonstration 
projects can help to prove the commercial and industrial viability 
of many schemes which fall in the grey area between research and 
development and straightforward commercial application. For the 
first time an invitation to submit proposals on wind energy to the 
Commission was published in 1983. More than 110 proposals were 
received and 24 projects were selected. Grants totalling 6.2 million 
ECU were awarded. To stimulate the development of wind energy 
at Community level and particularly to open the market the Direc- 
torate-General for Energy has undertaken two actions in parallel 
with the demonstration programme. 1) The first concerns critical 
analysis of existing laws and regulations in the Community coun- 
tries. 2) The second seeks to increase cooperation between field test 
centres. (orig.). 


19787 (EUR—9622, pp ee Important results of the 
European wind energy programme. Schmid, J. (Fraunhofer- 
Institut fuer Solare Energiesysteme, ISE, Freiburg im Breis- 
gau, Germany, F.R.). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

1 aim of the first European Wind Energy Programme was 
to provide a basis for further development of wind technology in 
the Community. In the course of this programme, physical and per- 
formance data of existing wind turbines have been collected and re- 
viewed. In order to organize this action in the most effective way, 
a questionnaire has been compiled and distributed to nation con- 
tractors. The results show that the most successful type can be 
characterized as follows: Grid-connected, stall-controlled fibreglass 
rotor, asynchronous generator and a soft coupling between rotor 
and generator, power range between 10 kW and 100 kW. All 
WEC's of this type, which are fabricated by different companies 
and of which about 1000 are already installed in Denmark, are de- 
rived from the 200 kW Gedser machine produced in the period be- 
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tween 1955 and 1957. Pitch-controlled WEC’s have been found in 
all power ranges and in all fields of applications. Generally their 
higher complexity leads to higher costs and higher failure rates. 
The reported failures indicate further R + D needs in safety sys- 
tems, nonstationary aerodynamics, structure dynamics and greater 
flexibility of the power-conversion system to minimize oversizing 
and thus costs. (orig./HW). 


19788 (EUR—9622, pp 917-923) ENEL’s wind power ac- 
tivities. Botta, G.; Sesto, E.; Fiorina, M. (Ente Nazionale 
per l’Energia Elettrica, Cologno Monzese, Italy. Centro di 
Ricerca Elettrica; Ente Nazionale Energia Elettrica, 
Cologno Monzese, Italy. Centro di Ricerca Automatica). 
1985. H.S. Stephens and Associates, Bedford, England. 
(CONF-841071—). 

From Euro wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

The report supplies information on the progress of ENEL’s 
wind power activities with reference to the three main headings 
into which the VELE Project is subdivided. To be specific, the 
report describes the work so far carried out for the assessment of 
wind resources and deals with the experiments conducted at the 

"Santa Caterina’’ WECS test station. Special reference is made to 
the experience gained in power curve and noise determination. In- 
formation is also provided on the work now under way for the 
construction of the “Alta Nurra” wind power station. Lastly, the 
report deals with the preliminary research that was recently com- 
pleted by Aeritalia and FIAT Aviazione on the design of a 2 MW 
machine. (orig.). 


19789 (EUR—9622, pp 924-929) French for the 


program 
development of wind energy. Bremont, M.G. (Agence Fran- 
—_ ur la Maitrise de l’'Energie, 06 - Valbonne). 1985. 
= and Associates, Bedford, England. (CONF- 


Bi071 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

This report aims at explaining our motives, the part played 
by our national organizations, our choice of the manufacturers in- 
volved and our current programmes for research and development 
in wind energy. (orig.). 


19790 (EUR—9622, pp 930-933) Wind energy projects in 
Austria. Oszuszky, F.; Szeless, A. (Oesterreichische Elektri- 
zitaetswirtschafts A.G., Vienna). 1985. H.S. Stephens and 
Associates, Bedford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Research and development efforts of WECS in Austria were 
concentrated on the development of WECS series in the power 
range up to 50 kW to be followed by the demonstration of com- 
petitive and economic operation. Thereby, target average capital 
costs of 20000 to 30000 AS per kW installed should not be exceed- 
ed. Very early in the development of WECS it turned out that it is 
advantageous, both from the economic and energy supply point of 
view, to integrate the WECS as a component (e.g. sub-system) into 
the overall energy supply system. The start of operation of the ex- 
perimental station at Leobersdorf in November 1982 for the testing 
of WECS and combined systems (including WECS) is a milestone 
in Austria's wind energy programme. (orig./HW). 


19791 (EUR—9622, a — Wind pump- 
ing water in China. Gao Noes, H.S. Stephens and 
Associates, Bedford, England. (Cl INF- 841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A brief description of the utilisation of wind energy in the 
past and at present is given in this paper. The exploitation of wind 
power as a new energy resource has caused much interest along the 
south east coast of China where wind energy is plentiful. There is a 
great demand for its utilisation and there has also been a long tradi- 
tion of lifting water with wind power. The paper discusses the 
wind energy resource along the south east coast of China, econom- 
ic benefits and the matching of water pumps to windmills. (orig.). 


power for 
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19792 (EUR—9622, pp 941-944) U.S. wind energy re- 
search programs: Current status and future plans. Ancona, 
D.F. (Department of Energy, Washington, DC, USA. Wind 
Energy Technology Div.). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

In research and development, the U.S. government has spon- 
sored technology development and system development of ma- 
chines in various sizes ranging from 2 kilowatt to more than 7 
megawatts. This R and D effort was complemented by a program 
of tax credits and the Public Utility Regulatory Policy Act which 
required utilities to buy power supplied by wind and other renew- 
able energy projects. The Wind Energy Systems Act of 1980 estab- 
lished goals and direction for the U.S. program and special grant 
and loan programs which have not been needed due to successful 
private projects. This progress has been such that today there is a 
substantial wind industry operating in the U.S. This manifests itself 
in wind farms, primarily in California, but also in other states, and 
in significant sales of individual machines to farmers and homeown- 
ers. As a result of the strong business activity, the emphasis in the 
Federal Wind Energy program has shifted more towards basic re- 
search, allowing the private sector to accomplish the system devel- 
opment activities. (orig./HW). 


19793 (EUR—9622, pp 945-950) Wind energy potential 
and wind projects in Latin America. Nelson, V.C.; Caldera, 
E. (West Texas State Univ., Canyon, USA; Instituto de In- 
vestigaciones Eletricas, Mexico City, Mexico). 1985. HLS. 
eioTl) and Associates, Bedford, England. (CONF- 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
¢ wind energy potential has been estimated from existing 
meteorological stations. Stations for measuring wind speeds need to 
be located in promising areas to delineate the resource. The largest 
area of high wind energy potential is in Southern Argentina and 
Chile. Except for the coasts, most of the tropics is an area of low 
winds. Pumping water is a major interest as low cost and appropri- 
ate technology designs using sailwings or metal blades are being 
tested. The major success has been the design of a low cost wind- 
mill, Las Gaviotas, for the low wind regions of the tropics. Only 
one manufacturer has produced a number of wind generators. Most 
countries have the industrial base to build small wind energy con- 
version systems, but design and development is 5 to 8 years behind 
developments in the United States and Europe. There have been no 
large government programs to develop wind energy. (orig.). 


19794 (EUR—9622, pp 951-956) Wind energy activities 
in Denmark. Nielsen, P. e Elvaerkers Forenings 
Udredningsafdeling, DEFU, Lyngby). 1985. H.S. Stephens 
and Associates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

paper summarizes current wind energy activities in 

Denmark. The experience gained so far from operating the two 
Nibe turbines A and B (40 m rotors, 630 kW generators) is re- 
viewed briefly. Five turbines with 40 m rotors and 750 kW genera- 
tors (modified Nibe B) are to be built on Zealand by ELKRAFT. 
In Jutland ELSAM is trying to solve the funding problems for a 
new 60 m/2 MW prototype wind turbine. Danish Wind Technolo- 
gy Ltd. has erected and commissioned a medium-sized turbine at 
Koldby in Jutland and also an updated version of this machine at 
Nibe. The latest one has a 31 m rotor and a 300 kW generator. 
Approx. 1000 small-scale wind turbines are now installed in Den- 
mark. The output capacity of these is generally between 10 and 55 
kW. The total output capacity of grid-connected small-scale wind 
turbines in Denmark is about 25 MW. Typical technical and eco- 
nomic features of these turbines are presented. (orig./HW). 


(EUR—9622, pp 957-962) Netherlands wind 

and D programme - state-of-the-art. Beurskens, 

. (Management Office for Fa Research, Utrecht, 

Netherlands). 1985. H.S. Stephens and Associates, Bedford, 
England. (CONF-841071—). 
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From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A five-year nati research programme on the application 
of wind energy in the Netherlands has been completed in the spring 
of 1981. The programme, called NOW-1, was government-spon- 
sored to an amount of approx. 8 million dollars. The aim of NOW-1 
was to investigate the possible contribution of wind energy to the 
future energy supply of the Netherlands, with allowance for the 
technological, economic, industrial and environmental aspects. In 
view of the conclusions of NOW-1 a second national wind energy 
programme NOW-2 has been proposed. Objectives of the second 
programme are further investigation of the merits and possibilities 
of wind energy, to stimulate the development of wind energy con- 
version techniques and to promote test and demonstration projects 
and commercial applications of wind power. The programme 
NOW-2 can be subdivided into three main parts: centralized-, de- 
centralized applications of wind energy and supporting R and D, 
including innovative systems. (orig./HW). 


(EUR—9622, pp 969-973) Wind energy in Cata- 
ae se eens Se eee eee 
eS ee a Puig, J.; 
celona Univ., — Dept. de Geografia, 

Catalana, Barcelona, Spain). 1985. HS. Stephens and Asso- 
on ar England. (CONF-841071—). 
wind energy conference and exhibition; 
Hamburg. F -R. Germany (23 Oct 1984). 

paper is a contribution to the quantification of the wind 
potential in Catalonia, quantified on a municipal basis. Calculations 
have not been based on the data of meteorological stations but 
rather on questionnaires handed out to all 935 catalonian munici- 
palities. The results of the assessment were: 5300 GWh/year, using 
12 m. diameter WECs, and 7700 GWh/year, using 24 m. diameter 
WECs. The paper also explains some developments on wind tech- 
nology in Catalonia. Starting with a quantification of small wind 
machines, most of them erected between 1890 and 1940 and mainly 
for pumping water, the authors present the first modern medium 
size wind machine designed and erected in Catalonia on March 
1984: 12 m. diameter, three blades, fixed pitch. (orig.). 


19797 (EUR—9622, pp 974-979) Wind energy research 


and development in Japan. Ushiyama, Izumi. (Ashikaga Inst. 
of Tech., Japan). 1985. H.S. Stephens and Associates, Bed- 
ford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

it wind energy activities in Japan include those spon- 

sored by government agencies, the electric power companies and 
private industries. The first large scale wind turbine in Japan, spon- 
sored by MITI, was a 2 bladed-29 m diameter unit with 100 kW 
output; it was installed on Miyake island, and started to operate at 
the beginning of 1983. As for the SWECS, from 1978 to 1979, eight 
small scale wind power systems were tested at three sites in Japan. 
This demonstration project was called the "Futopia Project”. Also, 
since 1979, MAFF has conducted verification tests on agricultural 
utilization of WECS in its "Green Energy Project”. Moreover, in 
parallel with these national and local government projects, the 
actual application and development of wind energy systems are also 
spreading rapidly in the private field. These are not only for wind- 
powered generation, but also for heat-generation, aeration, water 
pumping, educational purposes, and even for vermin eradication. 
(orig. /HW). 


19798 (EUR—9622, pp 980-981) Outlook for federal tax 
incentives in the United States. Gray, T.O. 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
I am sure you all know, the energy tax credits in the 
United States have been the single most important factor in the 
growth of the world’s energy industry during the last five years. 
Research support for wind energy in the U.S. has not been empha- 
sized over other energy sources. I think it's fair to say that if our 
research effort had not been accompanied by the tax credits, very 
little commercial development would have occurred. The credits 
and the Public Utility Regulatory Policies Act (PURPA) have been 
the driving forces behind the wind energy explosion in California. 
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The first windfarms were installed in the U.S. less than three years 
ago. By the end of this year, there will be about 650 megawatts of 
wind equipment, representing about 10,000 wind systems, installed. 
This year California utilities have purchased more than 150 million 
kilowatt-hours from windfarms, or enough for nearly 20,000 homes. 
Wind energy is a real source of electric power, and that is what the 
windfarms are proving in the United States today. (orig./HW). 


19799 (EUR—9622, pp 982) Canadian wind energy re- 
search - update ‘84. Chappell, M.S. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Energy). 1985. 
H.S. Stephens and Associates, Bedford, England. (CONF- 
841071— 

From European vind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

An overview of wind energy research is presented. The 
major technical thrust remains intermediate to large-scale vertical 
axis (Darrieus) wind turbines for electrical generation. The near 
term applications will be in remote areas to offset diesel fuel con- 
sumption. The initial version of a comprehensive computer pro- 
gram to assess wind/diesel power plant configurations and control 
system strategy/response has been commissioned and is undergoing 
verification against the experimental 50/100 kW wind/diesel at 
Sudbury, Ontario. Four 50 kW grid-coupled field trial VAWT units 
continue to operate in fully automatic mode and to date have con- 
tributed about 350,000 kWH to their host utilities. The 225 kW ex- 
perimental VAWT on Iles de la Madeleine is operated and main- 
tained by Hydro Quebec. A 500 kW preproduction VAWT, de- 
rived from the 50 kW and 225 kW experience, has been installed at 
the Atlantic Wind Test Site. (orig./HW). 


19800 (IMFUFA—101) Extended momentum theory for 
windmills in perturbative form. Sengupta, G. (Roskilde Uni- 
versitetscenter (Denmark). Inst. for Studiet af Matematik og 
Fysik Samt Deres Functioner i Undervisning, Forskning og 
Anvendelser). 1985. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86751140. 

Momentum theory, in this paper, is presented in a more con- 
sistent form. Besides considering axial and rotational velocity of the 
slip stream (general momentum theory), the present treatment also 
includes drag. The different results belonging to the different theo- 
ries (approximations) are reproduced from the general expression of 
the present paper, when the corresponding approximations are ap- 
plied (perturbative formalism). The implications of the results, de- 
duced above from analytical treatment, are narrated geometrically. 


19801 (NMERDI—2-73-4627) Development of an elastic- 
impulse power transmission for wind energy conversion sys- 
tems. Final report. Pahl, B. (SOLAC Builders Ltd., Albu- 
querque, NM (USA)). Jan 1986. 43p. NTIS, PC A03/MF 
A0l - NMERDI Univ. of New Mexico, 457 Washington 
SE, Albuquerque, NM 87108. File Number DE86900708. 

A multiload-capable elastic-impulse power transmission for 
use in Wind Energy Conversion Systems (WECS) was designed, 
prototype constructed and bench tested. The transmission inter- 
poses a temporary energy storage device between the input and 
output shafts, and therefore allows the two shafts to rotate at virtu- 
ally independent speeds. For utility interface induction generators 
which must run at essentially constant speed, the transmission 
allows the turbine rotor to run at variable speed, thereby maintain- 
ing the constant tip-speed ratio corresponding to the peak-power 
point. The transmission was found to work in principle, but the first 
construction prototype exhibited low efficiencies (24%) due to the 
constraints imposed by the utilization of commercial components. 


19802 (RISO-M—2451-Pt.1) Aero- and _ structural-dy- 
namic investigation on a Darrieusrotor. Pt. 1. Investigation of 
the AFM 4 metre Darrieus rotor. Schmidt Paulsen, U.; 
Noerkaer, J.; Nielsen, J.E. (Risoe National Lab., Roskilde 
(Denmark)). Jan 1985. 205p. (In Danish). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86751136. 

This report is concerned with theoretical investigations on 
aero- and structural-dynamics of a Darrieus rotor. Two aerodyna- 
mical models are presented: A model based on linear momentum 
theory (Multiple Streamtube Double Disc Model) and a vortex 
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model based on quasi unsteady relaxed wake analysis. The strucu- 
tral dynamics of the rotor and the aeroelasticity of the rotor blades 
are investigated and modelled on the experimental AFM-4 m Dar- 
rieus turbine sited at Risoe. Furthermore, aerodynamical measure- 
ments are carried out on NACA 0018 profile wing section, due to 
different Reynolds Numbers. Performance characteristics of the ex- 
perimental AFM-4 metre Darrieus Wind Turbine are presented. 


(RISO-M—2507) Testreport for Oxholm Wind 
Turbine 90 kW. Schmidt Paulsen, U. (Research Establish- 
ment Risoe, Roskilde (Denmark)). Jul 1985. 32p. (In 
Danish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86751135. 

This report contains measurements carried out using the 
standard procedure. The measurements give information about 
annual energy output, power regulation, system efficiency and 
loads at cut-in and cut-in conditions. 


— ca actnagy Wind loads on windmills at 

stand still. Christensen, O. (Risoe National Lab., Roskilde 
(Denmark)). Jul 1985. 60p. (In Danish). NTIS (Us Sales 
Only), PC A04/MF AO1. File Number DE86751137. 

The report deals with calculation of static and dynamic wind 
loads on windmills at stopped condition, including induced vibra- 
tions in the construction. The assumptions for the calculations are a 
total stiff tower, a three-bladed rotor and that the wind is at right 
angles to the rotor plane. 


19805 (SAND—85-2617C) Wind turbine fatigue consider- 
ations. Berg, D. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 10p. (CONF- 
8511164—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86006499. 

From IBA fatigue experts meeting; Stuttgart, F.R. Germany 
(28 Nov 1985). 

Current methods of analyzing wind turbine fatigue life are 
reviewed and found to be inadequate. One reason for this inadequa- 
cy is that these methods treat material fatigue properties as well- 
defined values, when they are, in fact, more accurately described as 
statistically varying values. Tools for incorporating statistically 
varying properties into fatigue life analysis exist, and development 
of improved analysis methods is currently in progress. Easy access 
to.a wind turbine material fatigue characteristics data base and rec- 
ommended procedures for determining factors of safety would in- 
crease the confidence level in fatigue life estimation. 


19806 (SAND—86-0014C) Some thoughts on the model- 
of turbulence 


atmospheric from the perspective of a non- 
Berg, D. (Sandia National Labs., Albuquerque, NM 


expert. 

(USA)). 1985. Contract AC04-76DP00789. 8p. (CONF- 
851259—2). NTIS, PC A02/MF AOI; GPO. Dep. File 
Number DE86006498. 

From 14. IEA experts meeting on turbulence loads on wind 
turbines; Stockholm, Sweden (4 Dec 1985). 

Recent work with a wind turbulence model has demonstrat- 
ed that the effects of wind turbulence may be large. This work also 
illustrates that turbulence models do not need to accurately repro- 
duce all the details in the physical wind to be of benefit to the wind 
turbine community. Their use, however, will be facilitated if they 
are packaged in easy-to-use codes that function as subroutines. Sev- 
eral US projects which are now in the planning stages are designed 
to measure the turbulence in the incident wind and the resultant re- 
sponse of the turbine. Knowledge gained from these tests will en- 
hance our understanding of the role of turbulence in turbine re- 
sponse. 


19807 (STEV-VIND—85-35) Garos AIMS. Finite ele- 

ment modelling of the wind power plant WTS-3 at Maglarp. 

en, T.; Henoch, A.; Olsson, J.; Noren, L.; Ulfvarsson, 

. (Statens Energiverk, Stockholm (Sweden)). Jul 1985. 

103p. (In Swedish). NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE86751165. 

The project deals with the dynamic response of a rotating 
horizontal axis windturbine with two blades. The work is directed 
towards lifetime estimation, stability, analysis and yaw stability. 
This report presents the accomplishment of finite modelling of the 
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Maglarp plant by means of the matrice NASTRAN. Selection of 
suitable measurements for later dynamic analysis by the GAROS 
package is reported. Computer files suitable for further analysis are 
being stored, and are listed in the report. 


19808 (STEV-VIND—85-38) Dependence of energy pro- 
duction on the inteference effects of multiple plants 

of several wind turbines. Meijer, S. (Statens Energiverk, 
Stockholm (Sweden)). Sep 1985. 30p. (In Swedish). (FFA- 
AU—2023-8). NTIS (US Sales 'y), PC A03/MF AO1. 
File Number DE86751166. 

It has been calculated to what extent energy production will 
be influenced by the number of adjacent turbines and their distance. 
The report is a part of a study of potential sites for wind power 
plants. 


19809 (TVA/OP/EDT—84/41-Exec.Summ.) TVA/DOE 
analysis of the operation of an electric power system with and 
without wind generation. Executive summary, March 1985, 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Energy Demonstrations and Technology). Mar 1985. Con- 
tract AI01-79ET23077. 44p. NTIS, PC A03/MF AO1. File 
Number DE86008 190. 

Objective of this investigation is to determine the impacts of 
significant amounts of intermittent generation, in this case, wind 
generation on the operations of an electric power system. An ana- 
lytical investigation was conducted of the impact of intermittent 
wind generation on the operations of the TVA power system. The 
investigation was divided into three phases. The first phase was the 
documentation of the 1978 TVA power system, which was selected 
as the base case. The second phase dealt with the hypothetical re- 
configuration of the TVA transmission system to accommodate up 
to 8480 MW of wind-generating capacity. The third phase was the 
simulation of the daily operations of the TVA system with hypo- 
thetical wind generation. 


19810 An AC/DC/AC interface control strategy to im- 
prove energy economics. Shi, A.J.; Thomas, R.; Thorp, 
J. (Cornell Univ., Ithaca, NY). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Power Apparatus 
and Systems; PAS-104: No. 12, 3428-3434(Dec 1985). 

A control strategy for an AC/DC/AC interface to smooth 
or limit wind farm output is investigated. The need to follow rapid 
power variation from uncontrolled wind farms with expensive gas 
turbines limits the amount of penetration of wind energy systems in 
existing utilities. An AC/DC/AC interface makes it possible to 
limit the power variations from the wind farm. An optimal level to 
which the wind output should be limited is found in terms of the 
distribution of wind power output and the relative cost of the fast 
acting and base loaded units. Using the optimal cutting point for 
the wind output each wind farm can be included in the economic 
dispatch calculation. The economic advantage of limiting wind 
power output is demonstrated on an example system. Using a hypo- 
thetical system it is shown that wind penetrations as high as 16.75% 
may be economical using the optimal strategy made possible by the 
AC/DC/AC interface. 


19811 Structural of the DAF Indal 6400 
VAWT. Malcolm, D.J. (DAF Indal Ltd., Mississauga, On- 
tario). pp 13-22 of Fourth A.S.M.E. wind energy symposi- 
um (AAAH). Swift, A.H.P. New York, NY; American So- 
ciety of Mechanical Engineers (1985). (CONF- 850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

The steady state forced response procedure using NAS- 
TRAN developed at Sandia National Laboratories and at DAF 
Indal has been applied to the prototype DAF Indal 6400/500 verti- 
cal axis wind turbine located at the Southern California Edison 
Devers test site. The aerodynamic model is a double multiple 
streamtube one with corrections including column drag, wind 
shear, Reynolds number and dynamic stall. The Gormont dynamic 
stall model is reviewed. The blade loads with and without dynamic 
stall are compared for a range of tip speed ratios and the phase re- 
lationship between in-plane and out-of-plane forces is examined. 
The selected model is used to predict steady state harmonic and 
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RMS stresses at locations on the rotor corresponding to the instru- 
mentation on the prototype. These predictions are compared with 
measured stresses collected in the first 1000 hours of operation, ena- 
bling appraisals to be made of both the aerodynamic and structural 
models. 


19812 Investigation of wake of 200-kW wind turbine by 
laser doppler velocimeter (LDV). Lieblein, S.; Eberle, W.R. 
(Technical Report Services, Rocky River, Ohio). pp 197- 
208 of Fourth A.S.M.E. wind — symposium (AAAH). 
Swift, A.LH.P. New York, NY; American Society of Me- 
chanical Engineers (1985). (CONF-850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

The capability of the LDV wind measurement system to 
provide useful data on wake development was explored with the 
DOE-NASA Mod-OA wind turbine. Free-stream conditions at the 
wake deduced from the LDV traces compared well with the ane- 
mometer values at the site. Measurements were made for several 
downwind distances on days with different free-stream turbulence. 
Well-defined wakes were observed when the turbulence level and 
the turbine power fluctuations were low. Although not specifically 
defined, dissipation of the wind speed deficit could have occurred 
in 8 to 10 rotor diameters. However, when the turbulence and 
power fluctuations were high, the wind speed traces showed a 
large scatter and no wakes. The reason for the absence of wakes 
(flow or instrumentation effect) could not be determined. Correla- 
tions were made among the fluctuations in wind speed, wind direc- 
tion and output power, and also with wind shear profile exponent. 


19813 Wake characteristics of the MOD-2 wind turbine 
at Medicine Bow, Wyoming. Jacobs, E.W.; Kelley, N.D.; 
McKenna, H.E.; Brikenheur, N.J. (Solar Energy Research 
Institute, Golden, Colorado). pp 195 of Fourth A.S.M.E. 
wind energy symposium (AAAH). Swift, 


A.H.P. New 
York, NY; American Society of Mechanical Engineers 
(1985). (CONF-850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

The present paper summarizes results obtained from profile 
measurements of the MOD-2 wind turbine wake at Medicine Bow, 
Wyoming. Vertical profiles of wind speed, potential temperature, 
and turbulence at 3 and 7 rotor diameters downstream of the tur- 
bine, taken under near neutral or slightly stable atmospheric condi- 
tions, are presented. Turbulence levels measured in a downstream 
traverse of the wake from 3 to 10 rotor diameters at hub height are 
also presented. The reported turbulence levels are in the 1 to 20 Hz 
band which includes the low frequency structural modes of the 
MOD.-2 rotor. These results indicate that the microscale or small- 
scale turbulence characteristics of the wake are observable to at 
least 7 rotor diameters, and possibly beyond 10 rotor diameters, 
downstream of the turbine. The turbulence imparted to the wake 
remains at significantly high levels beyond 7 rotor diameters; it may 
significantly affect the aeroacoustic and aeroelastic responses of a 
downstream turbine rotor and thus influence minimum wind turbine 
afray spacing requirements. 


19814 Coherence in wind farm power harmonics. Nel- 
lums, R.O. (Wind Energy Research Division 6225, Sandia 
National errr Albuquerque, New Mexico). pp 181 
of Fourth A.S.M.E. wind energy symposium (AAAH). 
Swift, A.H.P. New York, NY; American Society of Me- 
chanical Engineers (1985). (CONF- -850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

This study uses an incremental analysis of an isolated wind 
turbine interacting with a group of turbines assumed to be already 
in phase. An equivalent model is presented for this system which 
includes rotor, induction-type generator, and grid elements. Gener- 
alized parametric curves are developed, showing the conditions 
under which the isolated wind turbine will be drawn into phase 
with the rest of the system. The paper closes with specific recom- 
mendations for wind farms which minimize the tendency for wind 
turbines to synchronize and produce coherent power harmonics. 
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19815 A research program for wind energy-utility inter- 
face concerns. Neill, L.C.; Takahashi, P.K.; Neill, D.R. 
(Hawaii Natural Energy Institute, Honolulu, Hawaii). pp 
169-174 of Fourth A.S.M.E. wind energy symposi 
(AAAH). Swift, A-H.P. New York, NY; American iety 
of Mechanical Engineers (1985). (CONF-850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

This paper on wind energy-utility interface addresses the 
concerns of the utilities and the possibilities of energy storage, wind 
forecasting, and other options that may minimize utility interface 
problems. The elements of a proposed joint wind energy-utility 
interface research program by the Hawaii Natural Energy Institute, 
U.S. Department of Energy, Electric Power Research Institute, 
utilities, and wind farmers are discussed. 


19816 Tailored airfoils for wind turbine applications. 
Gregorek, G.M.; Klimas, P.C. (The Ohio State University, 
Columbus, Ohio). PP AED 141- = of Fourth A.S.M.E. wind 
energy symposium (AAAH). Swift, A.H.P. New York, NY; 
$50001 Society of Metboniodl E Engineers (1985). (CONF- 
850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

With modern computational methods, airfoils can be de- 
signed to meet the specific needs of wind energy machines. Exam- 
ples of such analytically derived airfoils are presented and wind 
tunnel verification of the theoretical results presented. A field test 
of one of these new airfoils on the Sandia National Laboratories 17 
m Research VAWT provides encouraging results of the ability of 
these tailored airfoils to achieve significant improvements on ma- 
chine efficiency and operating costs. 


19817 Performance measurement techniques for variable 
speed wind turbines. Hausfeld, T.E.; Osgood, R.M.; Tu, 
P.K.C. (Solar Energy Research Institute, Wind Energy Re- 
search Center, Golden, Colorado). pp 139 of Fourth 
A.S.M.E. wind energy symposium (AAA#). Swift, A.H.P. 
New York, NY; American Society of Mechanical Engineers 
(1985). (CONF- 50201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

Three factors contribute to dynamic distortion effects in tip 
speed ratio - rotor power coefficient data. The first involves the in- 
ertia of the rotor. Energy is stored in the rotor as it accelerates 
during a gust, and the energy distorts power values attributed to 
the efficiency of the rotor. The second factor deals with time lags 
created by the rotor control system. A VSCF system is coninuous- 
ly correcting rotor load to maintain optimum tip speed ratio, but 
the control system response may be slower than the wind speed 
variations. The third factor is the result of an anemometer being 
positioned some distance up wind of the rotor, causing a time lag 
inversely proportional to the wind speed. This paper describes 
these dynamic distortion effects. Modifications to performance test- 
ing and analysis are demonstrated as a means of reducing such 
errors. Corrected performance curves are compared to theoretical 
predictions as a way of validating the experimental methods used. 


19818 Pumped spoiling VAWT control. Klimas, P.C.; 
Sladky, J.F. (Sandia National Laboratory, Albuquerque, 
New Mexico). pp 125-130 of Fourth A.S.M.E. wind energy 
symposium (AAAH). Swift, A-H.P. New York, NY; Ameri- 
can Society of Mechanical Engineers (1985). (CONF- 
850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

Sandia National Laboratory is developing a unique approach 
to the regulation and control of wind energy converters. The con- 
cept, called “Pumped Spoiling,” is being supported by the US De- 
partment of Energy. This paper is structured in three phases. The 
first section is devoted to a discussion of the rationale for pumped 
spoiling and to a description of the concept. The second phases fo- 
cuses on the aerodynamic spoiling phenomenon itself and delineates 
the complexity of the interaction. The last part of this paper pre- 
sents the present state of the investigation into pumped spoiling. 
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19819 Doubly-fed variable speed generating system test- 
ing. Andersen, T.S.; Hughes, P.S.; Klein, F.F.; re. 
G.A. (Westinghouse Electric Corporation, Pittsburgh, Penn- 
sylvania). pp 97-104 of Fourth A.S.M.E. wind energy sym- 

posium (AAAH). Swift, A.H.P. New York, NY; American 
Society of Mechanical Engineers (1985). (CONF- 850201—). 
Contract AC02-81RA50292. 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

Major variable speed electrical generating system design ob- 
jectives have been verified through experimentation with a 500 HP 
demonstration. Full exploitation of variable speed generating 
system benefits can revolutionize large wind turbine design. The 
greatest advantages come not only from the improved aerodynamic 
efficiency of keeping tip speed proportional to wind speed, but 
from dramatic reduction in drive train resonances, elimination of 
dissipative damping losses, easy motorized turbine start, and isola- 
tion of turbine dynamics from the electrical network. 


19820 Correlation of turbine power and wind speed. 
=e. guidelines for test design. Hansen, A.C.; Haus- 

fled, T.E. (Department of Mechanical and Industrial Engi- 
neering, University of Utah, Salt Lake City, Utah). pp 90 of 
Fourth A.S.M.E. wind energy symposium (AAA). Swift, 
A.H.P. New York, NY; American Society of Mechanical 
Engineers (1985). (CONF-850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

Performance test data from wind turbines has always exhibit- 
ed large scatter or poor correlation between instantaneous wind 
speed and power output. This is in large part due the fact that the 
free-stream wind speed (over the rotor disc) cannot be measured di- 
rectly. The presence of the rotor alters the wind, and turbulence in 
the planetary boundary layer wind results in imperfect correlation 
between the wind which would exist at the rotor and the wind 
which can be measured upwind of the rotor. The unsteady wind 
through the rotor combined with the finite response time of the 
power train system to changes in wind speed also causes a loss of 
power/wind correlation. The visible result of these causes of poor 
correlation is “scatter” in the test data. This poor correlation has 
long been recognized as resulting from 1) imperfect correlation be- 
tween the wind at a point upwind and the wind at the rotor hub, 2) 
imperfect correlation between the wind at the hub and the average 
wind across the rotor disc (in the absence of the rotor), and 3) "fil- 
tering” of wind fluctuations by the inertia of the power train. This 
paper presents results of a quantitative evaluation of these three 
causes of poor correlation. 


19821 Test results of the FloWind 300 kW prototype. 
Watson, R.A. (FloWind Corporation, Kent, Washington). 
pp 85 of Fourth A.S.M.E. wind energy symposium 

. Swift, ALH.P. New York, NY; American Society 
of Mechanical Engineers (1985). (CONF-850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

FloWind Corporation is an integrated wind energy company 
dedicated to producing reliable and cost-effective renewable energy 
systems. Fueled by the success of their FloWind-17 vertical axis 
wind turbine, development of a larger and more cost-effective wind 
turbine was initiated. The FloWind-19, a 19-meter Darrieus wind 
turbine rated at 300kW, represents the company’s latest research 
and design efforts. The FloWind-19 incorporates the same design 
philosophy as the successful FloWind-17. Redundancy of critical 
components, such as brakes and guy wires, guarantees failsafe oper- 
ation. Computerized monitor and control assures safe operation and 
optimal energy capture. Improvements, such as rigid struts, are 
based on FloWind-17 experiences and analytical refinements by 
Sandia National Laboratories. Two fully-instrumented FloWind-19 
prototypes were installed near Livermore, California in April 1984. 
Over 2300 hours of testing have been accrued through October 
1984. This presentation summarizes the performance and structural 
evaluation of this new design. 
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ey Torque measurements on a Darrieus rotor. Akins, 

E. (Washington and Lee University, Lexington, Virginia). 
= 83 of Fourth A.S.M.E. wind energy symposium 
(AAAH). Swift, A.H.P. New York, NY; American iety 
of Mechanical Engineers (1985). (CONF-850201—). Con- 
tract AC04-76DP00789. 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

The ability to understand and accurately predict the aerody- 
namic forces acting on a wind turbine is an essential step in the 
design process. Substantial progress has been made to develop a 
better understanding of the aerodynamics of wind turbines. The 
prime quantity which has been used to verify and validate the ana- 
lytical models has been the output power or torque averaged over 
an entire revolution of the rotor. A more detailed comparison can 
be conducted with the variations of torque or power during a revo- 
lution. In order to measure the aerodynamic torque applied to a 
rotor, an experimental approach was developed. The DOE/Sandia 
17M research VAWT was instrumented with tri-axial accelero- 
meters at the equator of each blade. In addition, the net torque on 
the rotor, wind speed, wind direction, and rotor position were 
measured. These measurements were interpreted using simplifying 
assumptions and the net aerodynamic torque acting on the VAWT 
as a function of rotor position was determined. The techniques are 
eugqally applicable to HAWT'’s. 


19823 Status of the Boeing Mod-5B wind turbine project. 


Engle, W.W. (Boeing Aerospace Company, Seattle, Wash- 

ington). pp 79-80 of Fourth A.S.M.E. wind energy symposi- 
um (AAAH). Swift, A.H.P. New York, NY; American So- 

city of Mechanical Engineers (1985). (CONF- 850201—). 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

This paper describes the U.S. Department of Energy Mod- 
5B project to design, fabricate and install a third generation multi- 
megawatt wind turbine. The Mod-5B is being developed by Boeing 
Aerospace Company. The prototype unit will be installed at 
Kahuku, Oahu under a cost share agreement with Hawaiian Elec- 
tric Industries. The major characteristics of the Mod-5B are sum- 
marized. Significant new features include a variable speed generator 
system, 320 foot rotor span and 3.2 megawatt rating. Like Mod-2, it 
is being developed for the purpose of generating electricity that can 
be economically fed into a utility grid, but with a cost of electricity 
target substantally less than Mod-2. 


19824 Effect of precipitation on wind turbine perform- 
ance. Corrigan, R.D.; DeMiglio, R.D. (NASA Lewis Re- 
search Ctr.). pp 69-76 of Fourth A.S.M.E. wind energy 
symposium (AAAH). Swift, A.H.P. New York, NY; Ameri- 
can Society of Mechanical Engineers (1985). (CONF- 
850201—). 

From ASME energy-sources technology conference and ex- 
hibition; = en TX, USA (17 Feb 1985). 

During performance testing on the NASA/DOE Mod-0 100 

KW wind turbine, a decrease in rotor power was noted during ad- 
verse weather (rain, snow, etc.). A review of the test results indi- 
cated this decrease could be attributed to the effects of precipitation 
on the rotor. Because the decrease in performance was significant, 
additional tests were run to measure the rotor power with and 
without precipitation. The test data was analyzed to quantify the 
effects of precipitation on wind turbine power output. The tests 
were conducted on the two-bladed Mod-0 horizontal axis wind tur- 
bine with three different rotor configurations. Experimental data 
from these tests are presented and indicated the performance of the 
MOD-O Wind Turbine is affected by rain. Light rainfall degraded 
performance by as much as 20 percent while moderate rainfall de- 
graded performance by as much as 30 percent. Snow mixed with 
drizzle degraded performance by as much as 36 percent. 


19825 A computer analysis of wind turbine blade dynamic 
loads. Thresher, R.W.; Hershberg, E.L.; Wright, A.D. 
(Solar Energy Research Institute, Wind Energy Research 
Center, Golden, Colorado). pp 33-42 of Fourth A.S.M.E. 
wind energy symposium ( . Swift, A.H.P. New 
York, NY; American Society of Mechanical Engineers 
(1985). (CONF-850201—). 
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From ASME energy-sources technology conference and ex- 
seu Dallas, TX, USA (17 Feb 1985). 

The flapping motion of a single wind turbine rotor blade has 
been analyzed and equations describing the flapping motion have 
been developed. The analysis was constrained to allow only flap- 
ping motions for a cantilevered blade, and the equations of motion 
are linearized. A computer code, called FLAP (Force and Loads 
Analysis Program), to solve the equations of motion and compute 
the blade loads has been completed and compared to measured 
loads for a 3-bladed downwind turbine with stiff blades. The results 
of the program are presented in tabulated form for equidistant 
points along the blade and equal azimuth angles around the rotor 
disk. The blade deflection, slope and velocity, flapwise shear and 
moment, edgewise shear and moment, blade tension, and blade tor- 
sion are given. The deterministic excitations considered in the anal- 
ysis include wind shear, tower shadow, gravity, and a prescribed 
yaw motion. 


19826 Structural design of the Sandia 34m vertical axis 
wind turbine. Berg, D.E. (Wind Energy Research Division 
6225, Sandia National Laboratories, Albuquerque, New 
Mexico). pp 3-11 of Fourth A.S.M.E. wind energy symposi- 
um ( . Swift, A.LH.P. New York, NY; American So- 
ciety of Mechanical Engineers (1985). (CONF- 850201—). 
Contract AC04-76DP00789. 

From ASME energy-sources technology conference and ex- 
hibition; Dallas, TX, USA (17 Feb 1985). 

Sandia National Laboratories, as the lead DOE laboratory 
for Vertical Axis Wind Turbine (VAWT) development, is currently 
designing a 34-meter diameter Darrieus-type VAWT. This turbine 
will be a research test bed which provides a focus for advancing 
technology and validating design and fabrication techniques in a 
size range suitable for utility use. Structural data from this machine 
will allow structural modeling to be refined and verified for a tur- 
bine on which the gravity effects and stochastic wind loading are 
significant. Performance data from it will allow aerodynamic mod- 
eling to be refined and verified. The design effort incorporates 
Sandia's state-of-the-art analysis tools in the design of a complete 
machine. This paper describes the analytic tools being used, summa- 
rizes the conceptual design procedure and presents portions of the 
detailed design as it existed in September 1984. 
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19827 (ORNL/Sub—83-44374/1/Vol.2) Study to assess 
the effects of high-altitude electromagnetic pulse on electric 
power systems. Phase I, final report. Legro, we Abi-Samra, 
N.C.; Crouse, J.C.; Hileman, A.R.; V.J.; Taylor, 
E.R. "In; Tesche, F. M. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Systems Technology Div.). 
Feb 1986. Contract AC05-840R21400. 409p. NTIS, PC 
A18/MF A01; 1; GPO Dep. File Number DE86007071. 

The high-altitude burst of a nuclear device over the conti- 
nental United States can expose civilian electric utility systems to 
transient electromagnetic pulses (EMP). The electromagnetic fields 
experienced within one second after the burst have been collective- 
ly defined by the term high-altitude EMP (EMP). The phenom- 
ena has been subdivided, for this report, into an early-time HEMP 
field followed by an intermediate-time HEMP field. This volume 
documents a preliminary research effort to: investigate the nature 
and coupling of the HEMP environments to electric power sys- 
tems, define the construction of approximate system response 
models, and document the development of a methodology to assess 
equipment and system vulnerability. 
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REFER ALSO TO goa 19739, 19740, 19741, 19809, 20021, 20176, 
20211, 20312, 20896, 20897, 20899 


19828 (EPRI-AP—4450) Survey of alternative gas tur- 
bine engine and cycle design. Final report. Lukas, H. (Enco- 
tech, Inc., Schenectady, NY (USA)). Feb 1986. 229p. Re- 
search Reports Center, Box 50490, Palo Alto CA 94303. 
File Number 1186920191. 
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In the period of the 1940's to 1960’s much experimentation 
was performed in the areas of intercooling, reheat, and recuper- 
ation, as well as the use of low-grade fuels in gas turbines. The 
Electric Power Research Institute (EPRI), in an effort to document 
past experience which can be used as the basis for current design 
activities, commissioned a study to document alternate cycles and 
components used in gas turbine design. The study was performed 
by obtaining the important technical and operational criteria of the 
cycles through a literature search of published documents, articles, 
and papers. Where possible the information was augmented through 
dialogue with persons associated with those cycles and with the 
manufacturers. The survey indicated that many different variations 
of the simple open-cycle gas turbine plant were used. Many of 
these changes resulted in increases in efficiency over the low 
simple-cycle efficiency of that period. Metallurgy, as well as com- 
pressor and turbine design, limited the simple-cycle efficiency to 
the upper teens. The cycle modifications increased those efficien- 
cies to the twenties and thirties. Advances in metallurgy as well as 
compressor and turbine design, coupled with the decrease in flue 
cost, stopped the development of these complex cycles. Many of 
the plants operated successfully for many years, and only because 
newer simple-cycle gas turbine plants and large steam plants had 
better heat rates were these units shutdown or put into stand-by 
service. 24 refs., 25 figs., 114 tabs. 


19829 (EPRI-CS—4283-Vol.1) Effects of coal quality on 
power plant performance and costs. Volume 1. State-of-the-art 
Review Summary and Program Plan. Final report. Folsom, 
B.A.; Heap, M.P.; Pohl, J.H. (Energy and Environmental 
Research Corp., Irvine, CA (USA)). Feb 1986. 263p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920192. 

To generate power at minimum cost, utilities must consider 
the total costs associated with alternate coals including the coal de- 
livered cost and the impacts on plant capacity, heat rate, availabil- 
ity, and maintenance. EPRI has initiated a comprehensive program 
to provide utilities with a methodology for evaluating the total cost 
of alternate coals. This report discusses the results of the first pro- 
gram phase which reviewed the state-of-the-art and developed a 
program plan. This first volume summarizes the state-of-the-art 
review and presents recommendations for the program plan. Many 
of the aspects of coal quality impacts on power plant capacity and 
heat rate can be evaluated with reasonable accuracy. However, 
there are no satisfactory methods for evaluating availability and 
maintenance impacts. Other key data gaps involve pulverizer per- 
formance with low rank coals, definition of excess air requirements, 
quantification of carbon loss, and minerai matter impacts; particu- 
larly, slagging, fouling, erosion, and corrosion. The program plan 
begins with the development of an initial or “skeleton” coal quality 
impact model (CQIM) which would integrate the best available 
methodologies with an existing analysis methodology. Then, a 
number of R and D programs are recommended. 121 refs., 59 figs., 
15 tabs. 


19830 (EPRI-CS—4400) Material and cleaning options 
for cyclic reheat systems. Krause, H.H.; Ireland, P.A.; 
Charles, G.A. (Battelle Columbus Labs. OH (USA); 
Stearns Catalytic Corp., Denver, CO (USA)). Feb 1986. 
100p. Research Reports Center, Box 50490, Palo Alto CA 
94303. File Number T186920195. 

A cyclic reheat system for a wet flue gas desulfurization 
system extracts heat from the inlet flue gas and transfers this heat 
to the outlet flue gas. One method of achieving this uses tube-type 
heat exchangers in the inlet and outlet gas streams with a fluid 
(e.g., water) circulated between them. For high sulfur coal, ques- 
tions of material selection and cleaning methods of the inlet heat 
exchanger exist because of the potential for acid condensation. An 
inlet gas heat exchanger test apparatus was built and installed on a 
slipstream from a high sulfur coal fired power plant. Results ob- 
tained from the first 3061 hours of exposure indicated low corro- 
sion rates for several stainless steels and that a water wash prevent- 
ed tube solids buildup. The second exposure period of 3046 hours, 
during which the heat exchanger was not washed, resulted in 
severe pitting of many of the alloys beneath the deposits that accu- 
mulated. This report presents the results of the second exposure 
period. 5 refs., 55 figs., 6 tabs. 
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19831 (PB—86-115169/XAB) Waste-heat mariculture of 
striped bass for population enhancement and food production. 
Final report on Phase 1. Van Olst, J.C.; Carlberg, J.M. 
(Aquaculture Systems International, La Jolla, CA (USA)). 
Apr 1983. 68p. NTIS, PC A04/MF AOl1. 

Biological and economic data were obtained to determine 
whether the culture of striped bass (Morona saxatilis) in power 
plant thermal effluent could be a cost-effective means of utilizing an 
otherwise wasted energy resource to provide additional supplies of 
high-quality seafood. Experiments were conducted to provide some 
of the data necessary to predict tank-carrying capacity, food-con- 
version efficiency, and water flow requirements for striped bass cul- 
tured at high density in future commercial-scale operations. Com- 
puter models were developed for several modes of operation of a 
theoretical commercial production facility, and return-on-invest- 
ment calculations were made which indicated that substantial prof- 
its are possible. At these sites, no heating or pumping of water 
would be required, and an annual return-on-operating costs of 
103% was estimated. 


19832 (PB—86-117157/XAB) Operational and environ- 
mental impacts of closed-cycle cooling systems. Brna, T.G. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Industrial Environmental Research Lab.). 
Oct 1985. 32p. NTIS, PC A03/MF AOl1. 

The paper gives results of a study of operational and envi- 
ronmental impacts of closed-cooling systems, used for about a quar- 
ter of the nation’s steam-electric generating capacity. Conclusions 
relating to operational impacts include: (1) closed cycle cooling 
leads to increased power plant heat rates relative to an open-cycle 
cocling system, but is finding increased application at power plants 
in order to meet environmental or siting constraints (the wet cool- 
ing tower is the most-often-selected-closed cycle cooling system); 
and (2) closed cycle cooling systems are more costly, in terms of 
both capital and annualized costs, than open-cycle cooling (wet 
cooling towers are usually the least costly closed-cycle cooling 
system, while dry cooling towers are the most expensive). 


19833 (UCRL—15746) Emergency preparedness. Yanev, 
P.I.; Hom, S.; Kircher, C.A.; Bailey, N.D. (EQE, Inc., San 
Francisco, CA (USA); Benjamin (J.R.) and Associates, Inc., 
Mountain View, CA (USA); Lawrence Livermore National 
Lab., CA (USA)). 1985. Contract W-7405-ENG-48. 160p. 
(CONF-8510118—Pt.5). NTIS, PC A08/MF A0Ol1; 1; GPO 
Dep. File Number DE86006298. 

From DOE’s natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

These lecture notes include the following subject areas: (1) 
earthquake mitigation planning - general approach and in-house 
program; (2) seismic protection of equipment and non-structural 
systems; and (3) disaster preparedness and self help program. 
(ACR) 


19834 Predicting the residual life of plant equipment - 
why worry?. Jaske, C.E. (Battelle’s Columbus Laboratories, 
Columbus, OH). Journal of Pressure Vessel Technology; 107: 
No. 3, 213-217(Aug 1985). 

Predicting the residual life of plant equipment that has been 
in service for 20 to 30 years or more is a major concern of many 
industries. This paper reviews the reasons for increased concern for 
residual-life assessment and the general procedures used in perform- 
ing such assessments. Some examples and case histories illustrating 
procedures for assessing remaining service life are discussed. Areas 
where developments are needed to improve the technology for re- 
maining-life estimation are pointed out. Then, some of the critical 
issues involved in residual-life assessment are identified. Finally, the 
future role of residual-life prediction is addressed. 
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19835 (DOE/FE/60181—191) Chemical characterization 
of precipitator ashes from pressurized hydrated-lime injection 
tests. Henke, K.R.; Moretti, C. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). Feb 1986. Contract 
FC21-83FE60181. 4p. (CONF-8604124—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86006248. 

From North Dakota Academy of Science conference; Grand 
Forks, ND, USA (28 Apr 1986). 

Pressure-hydrated lime injection tests were run at the 50 M- 
W Hoot Lake Utility Plant near Fergus Falls, Minnesota. Direct in- 
jection of hydrated lime and other calcium compounds into utility 
furnaces may be able to significantly reduce sulfur dioxide emis- 
sions to the atmosphere. The commercial feasibility of these proc- 
esses will partially depend on the disposal requirements of the solid 
wastes. Four ashes from the plants electric precipitator were char- 
acterized: a baseline ash from the Beulah, North Dakota lignite 
without hydrated-lime addition and three ashes under varying injec- 
tion rates of Ca/SOz2 of the 0.5, 1.1, and 3.5. The Ca/SO: ratios are 
based on the moles of calcium injected to the moles of SO: in the 
gas just prior to lime injection. The bulk chemistry of the ashes was 
determined by x-ray fluorescence. All leachates were analyzed by 
Inductively Coupled Argon Plasma and Atomic Absorption Spec- 
trometry. Sulfate was determined by a turbidimetric method with 
barium chloride. Batch and column leaching tests were used to 
evaluate the soluble concentrations of selected elements in the 
ashes. None of the ashes produced EP or ASTM batch leachates 
that exceeded federal standards for As, Ba, Cd, Cr, Pb, or Se. 4 
refs., 3 figs. 


19836 (FES—77-31-Vol.2) BPS electrical service to the 
Northwest Alloys Magnesium Plant. Final environmental 
statement. Volume 2. (Washington State Dept. of Ecology, 
Olympia (USA). Environmental Evaluation Team). 22 Aug 
1977. 762p. NTIS, PC A99. File Number DE86002567. 

The environmental impact statement issued by this Depart- 
ment is an evaluation of the environmental effects to be expected 
from the proposed development if the proposed actions (permits, 
approvals, etc.) being considered by the Department of Ecology 
are implemented. The statement centers on the proposed actions of 
this Department; however, in accordance with NEPA and SEPA, 
it is comprehensive in nature and attempts to cover all significant 
ecological implications that can be identified and evaluated in con- 
sideration of the time allowed and information presently available. 


19837 (PB—86-103041/XAB) Comprehensive assessment 
of the specific compounds present in combustion processes. 
Volume 2. Design for a national survey of emission of specific 
compounds from coal fired-utility boiler plants. Final report. 
Lucas, R.M.; Melroy, D.K. (Midwest Research Inst., 
Kansas City, MO (USA)). Aug 1985. 64p. NTIS, PC A04/ 
MF AOI. 

The emission of several toxic compounds in the polycyclic 
organic group has been reported from stationary combustion proc- 
esses. It has been demonstrated that a theoretical potential exists for 
the formation of these compounds as the results of combustion of 
coal-refuse, wood, municipal refuse, waste oil, and coal. To investi- 
gate this topic further, a pilot study was designed to obtain data on 
which to base a national survey. The overall objectives of the pilot 
study were to ascertain the number of combustion sites and the 
number of days of sampling required at each site to adequately esti- 
mate the level and prevalence of these toxic substances in the emis- 
sions from combustion processes and to do so at a minimum cost. 
For each facility a complex, multimedia sampling design was devel- 
oped for the collection of solid, liquid, and gaseous influents and 
effluents. In addition, measurements of process parameters were 
also taken. This design allowed for the estimation of the inputs into 
the process, the efficiency of the combustion process, and the emis- 
sions from the process. Using the estimates of the variability of the 
resulting data and cost estimates based on the experience gained in 
the pilot, a national survey design was developed. Sampling is 
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planned for seven coal and nine refuse combustion facilities for 5 
days each. Estimates of the levels of toxic substances are anticipat- 
ed to have a precision of + or - 5 to + or - 60%. 


19838 eee Basic studies —_ 
sical processes when using limestone at wet ue gas 
e ion. Karlsson, H. (Statens Energiverk, Stockholm 
Sweden)). Sep 1985. 171p. (In English and Swedish). NTIS 
S Sales Only), PC A08/MF AOl. File Number 
DE86751175. 

The aim of the study was to replace lime by limestone as ab- 
sorber. Limestone has been activated by calcium chloride and it has 
been promoted by cobalt. Fine milling of limestone has been per- 
formed. The results show that at below 50% relative humidity mi- 
cronized limestone will render good efficiency of SO. removal. 
Cobalt promoted limestone will be an interesting alternative. 
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19839 (CONF-750275—Suppl.) Discussions of papers pre- 
sented at US-USSR symposium on EHV ac power transmis- 
sion. (Bonneville Power Administration, Portland, OR 
(USA)). 1975. 24p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86006524. 

From Symposium on EHV AC power transmission; Wash- 
ington, DC, USA (17 Feb 1975). 

The following topics were discussed from the papers: 750 to 
1500 kV ac transmission, electric field, overvoltage and lightning 
protection, air gaps and overhead line insulation, overhead line 
design, ice and wind loads, and conductors. (DLC) 


19840 (CONF-860455—1) Athens automation and control 
experiment distribution automation project. Purucker, S.L. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 5p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86007328. 

From Rural electric power conference; Charleston, SC, 
USA (20 Apr 1986). 

The Athens Automation and Control Experiment is a re- 
search and development project for a distribution automation 
system. The purpose of the experiment is to improve the efficiency 
and controllability of the power system by automating the distribu- 
tion system, developing test control strategies, and testing those 
strategies. The automation hardware described in this paper has 
been installed on the Athens Utilities Board distribution system in 
Athens, Tennessee. Experiments designed to develop and test load 
control, volt/var control, and system reconfiguration functions are 
under way. A primary objective of the distribution automation ex- 
periments is the transfer of the experimental results to the electric 
utility industry. The project is sponsored by the Office of Energy 
Storage and Distribution, Electric Energy Systems Program, US 
Department of Energy, and by the Electric Power Research Insti- 
tute. 


19841 (CONF-860479—1) Role a development system 
plays in electrical distribution sutomation experiments. Weth- 
erington, G.R. Jr.; Broadaway, E.R.; Bentz, R.R. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO0S5- 
84OR21400. 13p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86003807. 

From 18. Southeast symposium on system theory; Knoxville, 
TN, USA (7 Apr 1986). 

A software development and testing system is being used to 
support the operation and experimental utilization of a large-scale 
electrical distribution automation system. The testing system pro- 
vides the mechanisms to simulate the characteristics of both the 
large-scale control system and the electrical distribution system that 
is being controlled. 


19842 (CONF-860479—3) Performance of conventional 
power flow routines for real-time distribution automation ap- 
plications. Stevens, R.A.; Rizy, D.T.; Purucker, S.L. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACOS5- 
840R21400. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005587. 
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From 18. Southeast symposium on system theory; Knoxville, 
TN, USA (7 Apr 1986). 

Three iterative techniques for power flow calculations of 
radial circuits were analyzed in this study to determine their desir- 
ability for real-time distribution system applications. The objective 
was to identify a technique that is fast (preferably using a simple 
algorithm), accurate (giving good estimates of voltage and power 
flows), and stable (yielding results for widely varying load condi- 
tions). In addition, we were interested in an analysis technique that 
performs well for radial circuit configurations (since conventional 
power flow techniques are employed primarily for large transmis- 
sion network systems), that is able to utilize monitored data such as 
bus voltages and real and reactive power, and that is able to acco- 
modate system reconfigurations. The Newton-Raphson technique 
was determined to be the most stable iterative technique for distri- 
bution feeder power flow analysis. However, the memory require- 
ments and the computational requirements of the Newton-Raphson 
technique are excessive for real-time analysis of complex radial cir- 
cuits. Equivalencing of the detailed radial feeders may be used to 
simplify the circuits and to improve the performance of the 
Newton-Raphson technique. Another technique that uses linear 
equations to solve for bus voltages and power flows combined with 
data base manipulating capabilities to handle system reconfiguration 
is being pursued as well. 


19843 (CONF-860479—4) Economics of distribution au- 
tomation. McKinley, K.F. (Baltimore Gas and Electric Co., 
MD (USA)). 1986. Contract AC05-840R21400. 5p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86006220. 

From 18. Southeast symposium on system theory; Knoxville, 
TN, USA (7 Apr 1986). 

Distribution automation pilot projects are becoming more 
and more prominent in the electric utility industry. The economic 
evaluation of such projects should, and does, play a major part in 
the decisions made by utilities. Some of the benefits and costs of 
distribution automation are examined in this paper, and some of the 
questions that remain to be answered are identified. 


19844 (N—86-14078, pp vp) Study of some features of 
ac and dc electric power systems for a space station. Hanania, 
J.I. Sep 1983. NTIS, PC A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

This study analyzes certain selected topics in rival dc and 
high frequency ac electric power systems for a Space Station. The 
interaction between the Space Station and the plasma environment 
is analyzed, leading to a limit on the voltage for the solar array and 
a potential problem with resonance coupling at high frequencies. 
Certain problems are pointed out in the concept of a rotary trans- 
former, and further development work is indicated in connection 
with dc circuit switching, special design of a transmission conduc- 
tor for the ac system, and electric motors. The question of electric 
shock hazards, particularly at high frequency, is also explored, and 
a problem with reduced skin resistance and therefore increased 
hazard with high frequency ac is pointed out. The study concludes 
with a comparison of the main advantages and disadvantages of the 
two rival systems, and it is suggested that the choice between the 
two should be made after further studies and development work are 
completed. 


19845 (CE-Trans—8096) Determination of the movement 
of foundations of pylons for overhead high-voltage lines. 
Fabian, M. Translated from Elektrizitaetswirtschaft ; 82: No. 
19, 712-717(1983). 20p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86900487. 

The lifting of a pylon foundation under load is caused by the 
compression of the overlying soil and the soil deformation required 
for activation of the shear force. However, a knowledge of the ap- 
proximate proportionality range of the tension/lift curve and the 
determination of the important effects, as well as their relationships 
on the foundation movement, are of overriding importance for 
overhead line construction. Economical dimensioning of pylon 
foundations is required. The author deals with these questions and 
describes a possible method of determining the movement of a 
pylon foundation under load with regard to the required safety. 
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19846 (DAS—149) Inventory of nuclear power plants and 
research reactors temporary or definitively stopped in indus- 
trialized countries. Clauzon, J.; Vaubert, B. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
t. d’Analyse de Surete). Dec 1984. . Mn French). 
S (US Sales Only), PC AOS/MF AOl1. File Number 
DE86750685. 

This paper presents data and information on the end of the 
life of nuclear reactors. One deals more particularly with installa- 
tions of industrialized countries. This report gives the motivations 
which have involved the definitive shut down of nuclear power 
plants and of research reactors in the concerned countries. A 
schedule of definitive reactor shutdowns is presented. Then, one 
deals with nuclear power plants of which the construction has been 
stopped. The reasons of these situations are also given. The tempo- 
rary difficulties met during the construction or the starting of nu- 
clear power plants these last years are mentioned. Most times, there 
are economical or political considerations, or safety reasons. Final- 
ly, the nuclear power plants stopped for more than two years are 
mentioned. 


19847 (NUREG/CR—4188-Vol.2) Nuclear power plant 
simulation facility evaluation methodology: technical bases. 
Volume 2. Laughery, K.R. Jr.; Carter, R.J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
88p. (ORNL/TM—9570/V2). NTIS, PC A05/MF A011 - 
GPO. File Number TI86004941. 

This report is Volume 2 of a two-part document which de- 
scribes a research and development project conducted for the Nu- 
clear Regulatory Commission (NRC). The purpose of the effort 
was to develop a methodology to evaluate the acceptability of nu- 
clear power plant (NPP) simulation facilities for use in the simula- 
tor-based portion of NRC's operator licensing examination. The 
proposed methodology is to be utilized during two phases of the 
simulation facility life-cycle, initial simulator acceptance and recur- 
rent analysis. Initial evaluation is to be performed when a simula- 
tion facility is acquired, in the case of new simulators, and as soon 
as is practical for existing simulators. Volume 2 describes the devel- 
opment of and technical bases for the evaluation methodology, in- 
cluding a discussion of the major issues, research base, and judg- 
ments/decisions made by the research team. Volume 1 is a set of 
guidelines/procedures to be used by individuals involved in the 
simulation facility evaluation process. 27 refs. 
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REFER ALSO TO CITATION(S) 19160, 19165, 19888, 19922, 19954, 19955, 
19956, 19967, 19968, 19973, 19977, 19983, 19984, 19985, 19986, 19987, 19989, 
19991, 19993, 19996, 19998, 19999, 20001, 20004, 20011 


19848 (DOE/ET/34215—38) Fuel Performance Improve- 
ment Program. Poolside fuel examination, Big Rock Point, 
January 1985 (EOC 19). Exarhos, C.A.; Melde, D.K. (Con- 
sumers Power Co., Jackson, MI (USA); Exxon Nuclear Co., 
Inc., Richland, WA (USA)). 31 Jan 1986. Contract AC02- 
76ET34215. 50p. (XN-NF—85-121). NTIS (US Sales Only), 
PC A03/MF AOI; 1; GPO Dep. File Number DE86006956. 

The Fuel Performance Improvement Program (FPIP) is 
sponsored by the US Department of Energy with participation by 
Consumers Power Company and Exxon Nuclear Company. The 
purpose of the program is to develop and demonstrate commercial- 
ly viable light water reactor fuel designs which have improved PCI 
behavior compared to standard LWR fuel. The performance of ex- 
perimental fuel rods containing annular, annular-coated (with 
graphite), and pressurized annular-coated fuel designs and pressur- 
ized particle fuel (Sphere-Pac) is being compared to that of a refer- 
ence, solid-pellet fuel rod design. This report documents the results 
of the January 1985 fuel examination conducted at the Big Rock 
Point reactor following EOC 19. The fuel examined had reached an 
average exposure of 26,200 MWD/MTU through four cycles of ir- 
radiation. Sixteen fuel rods, representing five fuel types studied 
under this program, were selected for visual inspection, flaw detec- 
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tion testing by eddy current, and measurements of fuel rod diame- 
ter, rod length, and clad external oxide thickness. All rods were 
found to be in excellent condition. 18 figs., 14 tabs. 


19849 (DOE/OR/21400—T230) Observations concerning 
a new DOE Civilian Reactor Development Program derived 
from the NPOVS task. Trauger, D.B. (Oak Ridge National 
Lab., TN (USA)). 1985. Causes ACO05-840R21400. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86004792. 

The Nuclear Power Options Viability Study (NPOVS) ad- 
dressed many issues which relate to a DOE program plan. The 
study, by design, did not compare reactor types; however, it pro- 
vides extensive background which can be drawn upon for the pur- 
poses of planning a new program. The discussion and recommenda- 
tions of this paper draw heavily on NPOVS but are not constrained 
to the NPOVS time frame or to its emphasis on passive safety. 


19850 (EPRI-NP—4211) EPRI Nondestructive Evalua- 
tion Center: 1979-1984 review of operations and 1984 annual 
report. Nemzek, T.A.; Bunn, R.G. Jr.; Schoenecke, P.L.; 
Smith, R.E.; Stone, R.M. (Jones (J.A.) Applied Research 
Co., Charlotte, NC (USA)). Dec 1985. 222p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920106. 

The major programs at the EPRI NDE Center include the 
NDE project activities funded by EPRI, the Steam Generator 
Owners Group (SGOG) and the Boiling Water Reactor Owners 
Group (BWROG) for Intergranular Stress Corrosion Cracking 
(IGSCC) Research; the boiling water reactor pipe remedy project 
work funded by the BWROG for IGSCC; and the maintenance 
equipment applications work funded by EPRI. For all of the 
project work, the NDE Center provides a bridge between useful 
research and development results and routine field application. This 
technology transfer is being accomplished through the qualification 
and refinement for field use of equipment and techniques developed 
both under EPRI sponsorship and others, realistic training of utility 
designated personnel, and organization of greater involvement of 
the academic community in NDE education. Significant assistance 
has been provided to the electric utility industry under all of the 
projects in the form of improved, field-ready equipment, and proce- 
dures; critically needed documentation on present method capabil- 
ity; mechanisms for demonstrating the effectiveness of techniques 
being used; rapid-response assistance for critical, short-term prob- 
lems; and training for generic industry needs. 


19851 (EPRI-NP—4416) Radiological effect of hydrogen 
water chemistry in the environs of US BWRs. Burley, H.H.; 
Anstine, L.D. (Advanced Process Technology, Milpitas, 
CA (USA)). Feb 1986. 85p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920160. 

The addition of hydrogen to the BWR feedwater will result 
in the reduction of intergranular stress corrosion cracking, but it 
also will cause the activity in the steam bearing components to in- 
crease. The impacts on the off-site and plant-environs dose rates 
due to the increased radiation from the steam-bearing components 
on the turbine decks were projected for 19 United States BWRs. 
The results of the projections indicated that the radiological impact 
of hydrogen addition will be minimal at most BWR sites and man- 
ageable at the others where such mitigating actions as the addition 
of turbine-deck shielding or the relocation of temporary buildings 
will keep the doses within the regulatory limits and as low as rea- 
sonably achievable. 11 tabs. 


19852 (EPRI-NP—4443) Evaluation of safe-end weld ma- 
terials and safe-end replacement experience. Carnahan, R.A.; 
Horn, R.M. (General Electric Co., San Jose, CA (USA). 
Nuclear Systems Technology Div.). Feb 1986. 83p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920161. 

The first objective of this program was to review BWR op- 
erating plant fabrication drawings and weld procedures to deter- 
mine weld materials used in recirculation safe end to nozzle joints 
and safe end nozzle welds. The second objective of this program 
was to characterize the recirculation safe end replacement activities 
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at five operating BWR’s; Duane Arnold, Monticello, Nine Mile 
Point-1, Santa Maria de Garona (Nuclenor), and Pilgrim. For each 
plant, discussion was provided to characterize safe end removal, re- 
placement safe end design, and safe end installation. Special proce- 
dures used to aid any of the tasks or to repair weld butters were 
discussed. Specifically, for all plants, low carbon type 316 stainless 
steel was used for the replacement safe ends except for Duane 
Arnold where Alloy 600 was used. 51 figs. 


19853 (HEDL-SA—3060) Updated reevaluations of the 
dosimetry for reactor pressure vessel surveillance capsules. 
Simons, R.L.; Kellogg, L.S.; pe re E.P.; McElroy, 
W.N. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Dec 1983. Contract AC06-76FF02170. 10p. 
(CONF-840902—24). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86006903. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

The goals of this Hanford Engineering Development Labo- 
ratory (HEDL) Reactor Dosimetry Center work are: (1) to apply 
new ASTM recommended physics-dosimetry analysis methods and 
new data being developed for light water power plant surveillance, 
and (2) to provide improved neutron exposure values for the metal- 
lurgical data bases that support the analysis of the integrity of reac- 
tor pressure vessels. Neutron dosimetry data from surveillance cap- 
sules from several pressurized water reactors (PWR) and boiling 
water reactors (BWR) were reevaluated, resulting in revised values 
of fluences and displacements per atom (dpa) and their uncertain- 
ties. Improvements not previously reported include: (1) the use of 
improved a priori neutron spectra, (2) correction of errors in the 
spectrum weighting of the thermal neutron cross sections, (3) the 
inclusion of thermal neutron fluences and their uncertainties, and 
(4) calculated helium content for a generic pressure vessel chemical 
composition. Since thermal to fast ratios were in the range of one 
to two, thermal neutron fluences were generally comparable to fast 
fluences. Uncertainties ranged from 9 to 62%. Helium production is 
dominated by the 'B(n,a) reaction and ranged from 2 to 100 
atomic parts per billion for most capsules. However, the actual 
helium concentrations will depend on the actual boron concentra- 
tion in the steel. 10 refs. 


19854 (JAERI-M—84-113) Development of nuclear 
power plants database system, (2). PPD 83. user's guide. 
Izumi, Fumio; Ichikawa, Michio. (Japan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Jun 
1984. 38p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700996. 

A nuclear power plant data base system has been developed. 
The data base involves a large amount of safety design information 
for nuclear power plants on operating and planning stage in Japan. 
The information, if necessary, can be searched for at high speed by 
use of this system. The present report is a user's guide for access to 
the information utilizing display unit of the JAERI computer net- 
work system. 


19855 (JAERI-M—84-208) Evaluation of life prediction 
for light water reactor pressure vessel and its relevant theme 
for the materials testing. Nakajima, Nobuya; Nakajima, 
Hajime; Kondo, Tatsuo. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Nov 1984. 29p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86700998. 

The preliminary evaluation program (RPVLE-I is devel- 
oped to estimate the residual life for the light water reactor. This 
program is based on the material data such as crack growth, frac- 
ture toughness and so on, and includes the temporary assumptions 
to shorten the practical calculation time. The exercises are solved 
by means of this program and several themes for materials testing 
are made clear as shown below; 1) In the normal reactor condition, 
the residual life is strongly affected with the number of cycles and 
stress range under high stress ratio (R) condition. 2) The limit of 
the nondestractive evaluation must be referred to the data of the 
fracture toughness and the crack growth rate in high temperature 
water environment. 3) At the initial condition, the required mini- 
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mum fracture toughness value exist. 4) The necessity of the data 
base for AKsub(th) and K sub(ISCC) are emphasized to estimate 
the residual life. 5) The new technologies must be developed such 
as the crack growth measurement, the crack closure measurement 
and the water chemistry analysis in the high temperature and high 
pressure water environment. 


19856 (NUREG/CR—4469-Vol.1) ape. gm of Nonde- 
structive Examination (NDE) reliability and fracture mechan- 
ics. Semi-annual report, September 1984. Volume 1. 
Doctor, S.R.; Bates, D.J.; Charlot, L.A.; Collins, H.D.; 
Good, M.S.; Hartzog, H.R.; Heasler, P.G.; Mart, G.A.; Si- 
monen, F.A.; Spanner, J.C. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jan 1986. Contract AC06-77RL01030. 

3p. (PNL—5711-Vol.1). NTIS, PC A04/MF A01 - GPO. 
File Number T186006885. 

The Integration of Nondestructive Examination (NDE) Reli- 
ability and Fracture Mechanics (FM) Program at the Pacific North- 
west Laboratory was established by the Nuclear Regulatory Com- 
mission to determine the reliability of current inservice inspection 
(IST) techniques and to develop recommendations that will ensure a 
suitably high inspection reliability. The objectives of this program 
include determining the reliability of ISI performed on the primary 
systems of commercial light-water reactors (LWRs); using probabi- 
listic FM analysis to determine the impact of NDE unreliability on 
system safety; and evaluating reliability improvements that can be 
achieved with improved and advanced technology. A final objec- 
tive is to formulate recommended revisions to ASME Code and 
Regulatory requirements, based on material properties, service con- 
ditions, and NDE uncertainties. The program scope is limited to 
ISI of the primary systems including the piping, vessel, and other 
inspected components. This is a progress report covering the pro- 
grammatic work from April 1984 through September 1984. 18 refs., 
11 figs., 9 tabs. 


19857 (REG/G—1.99-Rev.2) Proposed Revision 2 to 
Regulatory Guide 1.99, radiation damage to reactor vessel 
materials. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research). Feb 
1986. 21p. Nuclear Regulatory Commission, Washington, 
DC 20555. File Number T1I86900811. 

This guide describes general procedures acceptable to the 
NRC staff for calculating the effects of neutron radiation damage to 
the low-alloy steels currently used for light-water-cooled reactor 
vessels. 


19858 (SAND—85-2700C) LWR_ containment loading, 
performance, and failure modes: status versus uncertainties. 
Haskin, F.E.; von Riesemann, W.A.; Williams, D.C.; Clauss, 
D.B. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 16p. (CONF-860204— 
25). NTIS, PC A02/MF AOl - GPO. File Number 
T186005179. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

Insights regarding containment loads and containment per- 
formance have emerged from recent severe accident research. 
These insights permit the identification of risk-significant threats to 
containments for a variety of containment designs. Uncertainties in 
these relative likelihoods exist because of incomplete knowledge re- 
garding physical processes which affect containment loading and 
containment performance. This paper attempts to reflect the cur- 
rent state of knowledge regarding containment loading, perform- 
ance and failure modes by focusing on uncertainties which remain. 
Key uncertainties are discussed and qualitative perspective regard- 
ing their relative importance is provided. 44 refs. 


19859 Stress corrosion cracking susceptibility of AISI 
316 NG and 316 stainless steel in an impurity environment. 
Maiya, P.S.; Shack, W.J. (Argonne National Laboratory, 
De” IL). Corrosion (Houston); 41: No. 11, 630-634(Nov 

The relative stress corrosion cracking (SCC) susceptibility of 
heat-treated AISI 316 nuclear grade (NG) and 316 stainless steel 
(SS) has been investigated by means of constant extension rate ten- 
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sile (CERT) tests over a range of strain rates from 10~* to 1077 s~* 
in simulated boiling water reactor (BWR) environments that con- 
tain SO,7 as an impurity. It is observed that although AISI 316 
NG SS is extremely resistant to integranular SCC (IGSCC) even 
when subjected to severe heat treatments, it can become susceptible 
to transgranular SCC (TGSCC) in the presence of impurities. Sensi- 
tized AISI 316 SS, however, is susceptible to IGSCC even in high- 
purity water containing 0.2 ppm O: and the addition of an impurity 
aggravates the IGSCC susceptibility. The SCC results obtained for 
both materials are discussed in terms of a phenomenological model 
that incorporates a slip-dissolution mechanism and elastic-plastic 
fracture mechanics. The results for both IGSCC and TGSCC are 
demonstrated to be consistent with the slip-dissolution model of 
Ford. 


19860 (CE-Trans—7527) Nuclear energy in power sup- 
plies in the Soviet Union. Part II. Lavrencic, D. Translated 
from Atomwirtschaft ; 417-424(Aug 1985). 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85902139. 

This report deals with the various reactor types and the 
technical-economic indices of the Soviet nuclear power stations. 11 
refs. (IDB) 
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REFER ALSO TO CITATION(S) 19160, 19162, 19165, 19290, 19849, 19853, 
19854, 19856, 19857, 19858, 19860, 19922, 19956, 19958, 19961, 19962, 19963, 
19964, 19969, 19971, 19972, 19977, 19978, 19980, 19981, 19982, 19984, 19985, 
19986, 19987, 19988, 19989, 19990, 19992, 19993, 19994, 19995, 19996, 19997, 
19998, 19999, 20000, 20001, 20010, 20272, 21610 


19861 (CONF-860414—6) Thermal shield support degra- 
dation in pressurized water reactors. Sweeney, F.J.; Fry, 
D.N. (Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 29p. NTIS, PC A03/MF AOl1 - 
GPO. File Number T186007317. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 

Damage to the thermal shield support structures of three 
pressurized water reactors (PWRs) due to flow-induced vibrations 
was recently discovered during refueling. In two of the reactors, 
severe damage occurred to the thermal shield, and in one reactor 
the core support barrel (CSB) was damaged, necessitating extended 
outages for repairs. In all three reactors, several of the thermal 
shield supports were either loose, damaged, or missing. The three 
plants had been in operation for approximately 10 years before the 
damage was apparent by visual inspection. Because each of the 
three US PWR manufacturers have experienced thermal shield sup- 
port degradation, the Nuclear Regulatory Commission requested 
that Oak Ridge National Laboratory analyze ex-core neutron detec- 
tor noise data to determine the feasibility of detecting incipient 
thermal shield support degradation. Results of the noise data analy- 
sis indicate that thermal shield support degradation probably began 
early in the life of both severely damaged plants. The degradation 
was characterized by shifts in the resonant frequencies of core in- 
ternal structures and the appearance of new resonances in the ex- 
core neutron detector noise. Both the data analyses and the finite 
element calculations indicate that these changes in resonant fre- 
quencies are less than 3 Hz. 11 refs., 16 figs. 


19862 (EGG-EA—6866) Conformance to Regulatory 
Guide 1.97, Yankee Rowe Generating Station (Docket No. 50- 
29). Tawfik, M.S.; Udy, A.C. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Dec 1985. Contract AC07-761D01570. 27p. 
NTIS, PC A03/MF A0O1 - GPO. File Number T186005325. 

This EG & G Idaho, Inc., report reviews the submittals for 
Regulatory Guide 1.97, Revision 3, for the Yankee Rowe Station 
and identifies areas of nonconformance to the regulatory guide. Ex- 
ceptions to Regulatory Guide 1.97 are evaluated and those areas 
where sufficient basis for acceptability is not provided are identi- 
fied. 9 refs. 


19863 (EGG-M—30885) Proposed reactor coolant density 
monitor. Mackley, A.D. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1986. Contract AC07-76ID01570. 18p. (CONF- 
860210—2). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86007608. 
From IEEE Power Engineering Society winter meeting; 
New York, NY, USA (2 Feb 1986). 
ntil now there has been no feasible method of monitoring 
coolant density in the environment of an operating reactor core. By 
analysis of output from self-powered neutron detectors (SPNDs) in 
the core of the Loss of Fluid Test (LOFT) Reactor, the author has 
successfully estimated local coolant densities under post-scram con- 
ditions during a large break loss of coolant transient. The model 
used for estimation is not fully explained by published principles on 
the interaction of gamma rays with SPNDs. However, based on the 
success of the model, the author proposes employing self powered 
gamma detectors (SPGDs) to monitor reactor coolant density and 
discusses areas of experimental work to establish the best conditions 
for this application. 9 refs., 12 figs. 


19864 (EPRI-NP—4457) Intergranular corrosion 

steam generator tubes: field study. Michaels, W.J. (Levy (s), 
Inc., Campbell, CA (USA)). Feb 1986. 23ip. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920173. 

By comparing tube inspection results to plant designs and 
operating histories, researchers sought improved methods of corro- 
sion control. However, a definitive relationship between preventive 
or corrective actions and the condition of steam generator tubes 
was not found. 


19865 (JAERI-M—84-176) Simulation of a TMI-2 type 
scenario at the ROSA-IV Program's Large Scale Test Facili- 
ty: a first look. Schultz, R.R.; Kukita, Yutaka; Tasaka, 
Kanji. Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Sep 1984. 74p. NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86701003. 

The Three Mile Island-2 (TMI-2) type scenario in a Wes- 
tinghouse (W) type four loop pressurized water reactor (PWR) was 
studied in preparation for upcoming tests in the ROSA-IV 
Program's Large Scale Test Facility (LSTF). The LSTF is a 1/48 
scale simulator of a W type four loop PWR with full scale compo- 
nent elevation differences. TMI-2 scenario simulation analyses were 
conducted to establish a pretest prediction data base for RELAPS5 
code evaluation purposes and to furnish a means of evaluating the 
LSTF’s capability to simulate the reference PWR. The basis for 
such RELAPS calculations and the similarities between the LSTF 
and reference PWR thermal-hydraulic behaviors during a TMI-2 
type scenario are presented. 


19866 (JAERI-M—84-194) Measurements of reactivity 
absorber 


effects of distributed rods and power distributions in 
a PWR-type fuel assembly. Murakami, Kiyonobu; Aoki, 
Isao; Hirose, Hideyuki; Suzaki, Takenori. (Japan Atomic 
Ener y Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Oct “1984. 36p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86701004. 

Reactivity and power distribution effects were measured by 
using a mock-up PWR fuel assembly to obtain bench mark data for 
criticality safety calculation codes and to measure reactor physical 
performance of cluster type control rod. Criticality experiments 
were performed by using a Tank-type Critical Assembly (TCA). A 
two-regional core was constructed for the experiments. The central 
test region, which was a 15 x 15 square array of 3.2w/o UO: fuel 
rods, was surrounded by a 2.6w/o UO: driver region. The square 
rod cells in both regions have the same water-to-fuel volume ratio, 
1.50. In the experiments, the critical water levels and power distri- 
butions were measured changing the loading pattern of absorber 
rods in the test region and B,C content in absorber rods from 0 to 
1.66 g/cm*. In a series of the same loading pattern, negative reac- 
tivity increased but did not saturated with B,C contents from 0 to 
1.66 g/cm*. It shows that the B,C absorber rod has more residual 
absorption effect in epi-thermal and fast neutrons. A linear correla- 
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tion was found between changes of the average power and the re- 
activity of the test region, when the absorber rods were loaded in 
the test region. 


19867 (KFKI—1985-08) Simulation of the dynamic be- 
haviour of the primary circuit in a WWER-440 type nuclear 
power plant. Pt. 2. Janosy, J.S.; Kiss, Zs. (Hungarian Acade- 
my of Sciences, Budapest. Central Research Inst. for Phys- 
ics). Jan 1985. 52p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86700986. 

This second part contains a more elaborated version of the 
primary circuit dynamic model of WWER-440 type nuclear power 
plants. The goal of this model is to simulate normal and small ab- 
normal transients. In this paper more sophisticated models are pro- 
vided for the pressurizer, for the steam generators and for the main 
circulating pumps than in the previous report. The steam collectors 
are also stimulated in a more detailed form. In addition, the report 
describes the controller models of the primary circuit, moreover, 
that of the water level controller of the steam generators and the 
models of the relief valves in the secondary circuit. Simulation re- 
sults compared to transients measured at Paks nuclear power plant 
are provided. 


19868 (KFKI—1985-48) Some problems of the description 
of mass, energy, and linear momentum transport between par- 
allel channels in reactor core. Gyenes, Gy. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). Apr 1985. 27p. (In Hungarian). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86700987. 

The development of a drift flux model for subchannel analy- 
sis is discribed for the simulation of thermohydraulic processes in 
nuclear reactors. For PWR channels, multidimension flow analysis 
is needed. A detailed study of mechanisms governing two-phase 
flow between neighbouring channels is presented. The driving ef- 
fects of pressure gradient and turbulent interchange are isolated. 


19869 (NUREG—1176) Technical specifications, Miéill- 
stone Nuclear Power Station, Unit No. 3 (Docket No. 50- 
423). Appendix "A” to License No. NPF-49. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Reactor Regulation). Jan 1986. 482p. NTIS, PC A21/ 
MF AOI - GPO. File Number T186900919. 

Information is presented concerning specifications on the fol- 
lowing aspects of the Millstone Nuclear Power Station, Unit No. 3: 
safety limits and limiting safety system settings; limiting conditions 
for operation and surveillance requirements; design features; and 
administrative controls. (JDB) 


19870 (NUREG—1182) Technical Specifications, Cataw- 
ba Nuclear Station, Unit Nos. 1 and 2 (Docket Nos. 50-413 
and 50-414). Appendix “A” to License Nos. NPF-35 and 
NPF-48. (Nuclear Reacies Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Feb 
1986. 562p. NTIS, PC A24/MF AO1 - GPO. File Number 
1186901007. 

These specifications cover: definitions, safety limits and lim- 
iting safety system settings, bases, limiting conditions for operation 
and surveillance requirements, design features, and administrative 
controls. (DLC) 


19871 (NUREG/CR—4337) TRAC-PF1/MOD1 _inde- 
pendent assessment: Dartmouth College air-water counter-cur- 
rent flow — Dobranich, D. (Sandia National Labs., Albu- 
a (USA)). Dec 1985. Contract AC04- 

6DP00789. 48p. (SAND—85-1594). NTIS, PC A03/MF 
A01 - GPO. File Number T186005974. 

The TRAC-PF1/MOD1 independent assessment project at 
Sandia is part of an overall effort funded by the NRC to determine 
the ability of various advanced best-estimate systems codes to pre- 
dict the detailed thermal/hydraulic response of LWRs during acci- 
dent and off-normal conditions. As part of this effort, calculations 
for some Dartmouth College single-channel and three-channel air- 
water counter-current flow tests have been performed. The single- 
channel calculations indicate that TRAC was able to predict the 
qualitative aspects of the different regions associated with the annu- 
lar-flow regime. (There are four distinct regions in the annular-flow 


regime in which different pressure-loss mechanisms dominate.) 
However, several discrepancies were discovered involving the 
magnitudes of the differential pressure and the air velocity at which 
transitions between the different regions occurred. Also, a problem 
with TRAC numerics involving wall friction was discovered. The 
three-channel tests were not useful for assessment purposes with re- 
spect to predicting counter-current flow in multiple channels due to 
a pump-induced instability in the tests. 30 figs. 


19872 (NUREG/CR—4460) Uncertainty and sensitivity 
analysis of an upper plenum test problem for the MAEROS 
aerosol model, Helton, J.C.; Iman, R.L.; Johnson, J.D.; 
Leigh, C.D. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1986. Contract AC04-76DP00789. 43p. 
(SAND—85-2196). NTIS, PC A03/MF A0Ol - GPO. File 
Number T186006419. 

The MAEROS aerosol model is being incorporated into the 
MELCOR code system for the calculation of risk from severe reac- 
tor accidents. To gain insight to assist in this incorporation, a com- 
putational test problem involving a three component aerosol in the 
upper plenum of a pressurized water reactor was analyzed with 
MAEROS. The following topics were investigated: (1) the CRAY- 
1 CPU time requirements to implement and solve the system of dif- 
ferential equations on which MAEROS is based; (2) the effects on 
computational time and representational accuracy due to the use of 
different overall section boundaries and numbers of sections and 
components; and (3) the behavior of the aerosol and the variables 
which influence this behavior. Uncertainty and sensitivity analysis 
techniques based on Latin hypercube sampling and regression anal- 
ysis were used in the investigation. Five sections and overall sec- 
tion boundaries from 0.1E-6 m to 50.E-6 m were found to be ade- 
quate for the problem under consideration. Further, solution time 
was found to be at least several hundred times faster than real time, 
which is felt to be adequate for MELCOR. Stepwise regression 
was used to investigate the sources of variation in computational 
time and suspended aerosol concentration. 13 figs. 


19873 (YAEC—1090) Criticality. calculations on Maine 
Yankee spent fuel racks containing boron. Denver, D.J.; 
Momsen, B.F.; Pilat, E.E. (Yankee Atomic Electric Co., 
Westborou MA (USA). Nuclear Services Div.). Nov 
1975. 34p. Yankee Atomic Electric Co. 1671 Worcester Rd., 
Farmington, MA 01701. File Number TI83902852. 

This report presents the criticality analysis for the new, high 
density boral spent fuel racks planned for Maine Yankee. The 
report includes methods and results for a variety of assumed condi- 
tions. In addition, the verification program used to assure the accu- 
racy of these results is documented in this report. 


19874 Review of in-service thermal annealing of nuclear 

reactor _— vessels. Server, W.L. (Idaho National Engi 

Pan ip Laboratory (INEL), EG&G Idaho, Inc., Idaho 
). PP 


979-1008 of Effects of radiation on materials. 
Philedelpnie PA; American Society for Testing Materials 
(Jun 198) ( (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Radiation embrittlement of ferritic pressure vessel steels in- 
creases the ductile-brittle transition temperature and decreases the 
upper-shelf level of toughness as measured by Charpy impact tests. 
A thermal anneal cycle well above the normal operating tempera- 
ture of the vessel can restore most of the original Charpy V-notch 
energy properties. A test reactor pressure vessel has been wet an- 
nealed at less than 343°C (650°F), and annealing of the Belgian 
BR-3 reactor vessel has recently taken place. An industry survey 
indicates that dry annealing a reactor vessel in-place is feasible, but 
solvable engineering problems do exist. The materials with highest 
radiation sensitivity in the older reactor vessels are submerged-arc 
weld metals with high copper and nickel concentrations. The limit- 
ed Charpy V-notch and fracture toughness data available for five 
such welds were reviewed. The review suggested that significant 
recovery results from annealing at 454°C (850°F) for one week. 
Two of the main concerns with a localized heat treatment at 454°C 
(850°F) are the degree of distortion that may occur after the an- 
nealing cycle and the extent of residual stresses. A thermal and 
structural analysis of a reactor vessel for distortions and residual 
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stresses found no problems with the reactor vessel itself but did in- 
dicate a rotation at the nozzle region of the vessel that would plas- 
tically deform the attached primary piping. Further analytical stud- 
ies are needed. An American Society for Testing and Materials 
(ASTM) task group is upgrading and revising the ASTM Recom- 
mended Guide for In-Service Annealing of WaterCooled Nuclear 
Reactor Vessels (E 509-74) with emphasis on the materials and sur- 
veillance aspects of annealing rather than system engineering prob- 
lems. System safety issues are the province of organizations other 
than ASTM (for example, the American Society of Mechanical En- 
gineers Boiler and Pressure Vessel Code body). 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 19849, 19932, 19933, 19936 


19875 (CEGB-TPRD/B—0606/N85) Parameter values 
for the Heysham site for use in the CODAR2 program. Maul, 
P.R. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Mar 1985. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86701008. 

Details are given of parameter values relevant to the Hey- 
sham site for the calculation of individual and collective radiation 
exposure arising from routine discharges of liquid effluent to the 
sea. These parameters are to be used in the CODAR2 computer 
program, and the approach taken in their specification is the same 
as that employed previously for the Sizewell site. 


19876 (JAERI-M—84-106) Irradiation performance of 
coated particle fuel compact, (3). Irradiation experiment in 
JMTR capsule, 76F-6A. Kikuchi, Teruo; Tobita, Tsutomu; 
Fukuda, Kosaku; Iwamoto, Kazumi; Ikawa, Katsuichi; Ishi- 
moto, Kiyoshi; Matsushima, Hideo. (Japan Atomic Energy 
Research Inst., Tokyo; Ja Atomic Energy Research 


Inst., Tokai, Ibaraki. Tokai Research Establishment). Jun 


1984. 79p. (In Japanese). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86701009. 

The primary objectives of 76F-6A experiment were to test 
and to compare the irradiation performance of fuel compacts for 
HTGR, with matrix material of needle coke graphite and natural 
graphite-petroleum coke graphite powder. The capsule was irradi- 
ated in the fuel region of JMTR (Japan Material Testing Reactor) 
to a peak temperature of 1319°C, fast neutron fluence (E > 0.18 
MeV) of 1.6 x 107" (n/cm?), and burnup of 3.4% FIMA. The maxi- 
mum length and diameter contraction of fuel compacts with natural 
graphite-petroleum coke graphite powder are 0.8 and 1.1%, respec- 
tively. The contraction of diameter of fuel compacts with needle 
coke graphite is a little larger. The metallography of the fuel com- 
pacts showed that the buffer coating layer of some coated particles 
had failed as a result of fast neutron damage. 


19877 (JAERI-M—84-172) Summary of the Experimen- 
= Multi-purpose Very High Temperature Gas Cooled Reac- 

tor design. Based on the comprehensive system design. (Japan 
Research Inst., Tokyo). Sep 1984. 311p. “in 
S (US Sales Only), PC A14/MF AO1. File 
ey EB67OINIO. 

Composed of two volumes. 

In 1969 JAERI started the design study of the Experimental 
Multi-purpose Very High Temperature Gas Cooled Reactor (the 
Experimental VHTR), and trial design, preliminary design, concep- 
tual design, comprehensive system design and the first and second 
stage of detailed design have been carried out. Hereafter JAERI is 
going to pursue the rationalized Experimental VHTR system which 
maintains the required functions and performance and has the po- 
tential for reducing the construction cost, utilizing extensively the 
inherent safety features of HTGRs. In the current design, i.e. the 
second stage of detailed design, the reactor outlet coolant tempera- 
ture is 950°C to aim earlier construction of the Experimental 
VHTR, according to the specification in "Long-term plan for the 
development and utilization of nuclear energy” revised by Japan 
Atomic Energy Commission in June 1982. This report presents the 
results based mainly on the comprehensive system design (complet- 
ed by 1980.3) which is the last overall system design of the Experi- 
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mental VHTR aiming 1000°C reactor outlet coolant temperature 
and partially on the first stage (completed by 1981.3) of detailed 
design in the form of "an application of reactor construction 
permit, Appendix 8”, excepting comformance with "Safety Design 
Requirements” which correspond to "Safety Design Criteria for 
Water Cooled Nuclear Power Plants issued by Japan Nuclear 
Safety Commission”. 


19878 (JAERI-M—84-174) Analysis of natural circula- 
tion in the in-core structure test section (T2) in the case of a 
blower trip. Inagaki, Yoshiyuki; Kawamura, Hiroshi; 
Tanaka, Toshiyuki. (Ja Atomic Energy Research Inst., 
Tokyo; Japan Atomic Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Sep 1984. ‘48p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701011. 

When a blower trip occurs in an abnormal condition of the 
in-core structure test section (Tz), natural circulation will develop 
in the two flow channels which are formed by the gap between the 
fixed reflector and the side shield and the gap between the side 
shield and the core barrel. The natural circulation heats up the 
structures of Tz, such as a core restraint mechanism and a core 
barrel and others. Moreover, the radiation emitted from the heated 
core barrel enhances markably heating-up of the pressure vessel. 
This report deals with an analysis of the natural circulation occur- 
ring after a blower trip, and with the effect on the temperature rise 
of the structures of T2. Possible countermeasures are also discussed. 


19879 (JAERI-M—84-183) Analysis of irradiation tem- 
perature in fuel rods of OGL-1 fuel assembly. Fukuda, Kou- 
saku; Kobayashi, Fumiaki; Minato, Kazuo; Ikawa, Katsui- 
chi; Iwamoto, Kazumi. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Oct 1984. 43p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF A011. File 
Number DE86701012. 

Irradiation temperature in the fuel rods of Sth OGL-1 fuel 
assembly was analysed by the system composed by STPDSP2 and 
TRUMP codes. As the measured input-data, following parameters 
were allowed for; circumferential heating distribution around the 
fuel rod, which was measured in the JMTR critical assembly, axial 
heating distribution through the fuel rod, ratio of peak heatings of 
three fuel rods, and pre- and post-irradiation outer radii of the fuel 
compacts and inner radii of the graphite sleeves, which had been 
measured in PIE of the 5th OGL-1 fuel assembly. In computation 
the axial distributions of helium coolant temperature through the 
fuel rod and the heating value of each fuel rod were, firstly, calcu- 
lated as input data for TRUMP. The TRUMP calculation yielded 
the temperatures which were fitted in those measured by all of the 
thermo-couples installed in the fuel rods, by adjusting only the 
value of the surface heat transfer coefficient, and consequently, the 
temperatures in all portions of the fuel rod were obtained. The ap- 
parent heat transfer coefficient changed to 60% of the initial values 
in the middle period of irradiation. For this reduction it was de- 
duced that shoot had covered the surface of the fuel rod during ir- 
radiation, which was confirmed in PIE. Beside it, several things 
were found in this analysis. 


19880 (JAERI-M—84-209) Nuclear analysis of the ex- 
perimental VHTR fuel lattice. Doi, Takeshi; Shindo, Ryuiti; 
Hirano, Mitsumasa; Takano, Makoto. ‘Japan Atomic 
Energy Research Inst., te te Ja i ~ Atomic Energy Re- 

Inst., Tokai, Ibaraki esearch ae ae 
Nov 1984. 44p. rah x NTIS (US Sales Only), PC 
A03/MF A01. File Number DE86700982. 

Nuclear properties of a fuel lattice in the experimental 
VHTR core were analyzed with DELIGHT-6 and SRAC codes. 
Analytical results by both codes were compared by using various 
calculational model. The nuclear parameters were analyzed, such as 
a multiplication factor of a fuel lattice and it’s variation with 
burnup, a temperature effect on reactivity, an effect of double-he- 
terogeniety in a resonance absorption calculation, a resonance inte- 
gral of *°U and a reactivity worth of burnable poison. From these 
analyses, following results were obtained. Firstly, on calculational 
models, 1) Effect of double-heterogeniety in the resonance absorp- 
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tion calculation for Mark-III fuel element, causing a decrease of 
about 5.5 barns in the resonance integral and an increase of about 
2.6 %AK in the infinite multiplication factor, 2) The heterogeneous 
calculation with the collision probability method resulted in about 
0.6 %AK higher the multiplication factor of fuel lattice than that 
with the point model, 3) The reactivity worth of burnable poison 
rod by a multi-region model is about 20% less than that by a 2- 
region model at an initial state of burnup and it's variation with 
burnup are fairly different, Secondly, on comparison between the 
results by DELIGHT-6 and SRAC, 4) The nuclear parameters ob- 
tained with both codes agreed well, Lastly, on the improvement in 
DELIGHT-6, 5) Consideration of the neutron spectrum shielding 
effect in the resonance effective cross section calculation caused a 
decrease of about 2.4 %AK in the multiplication factor of fuel lat- 
tice, 6) The lattice multiplication factor increased about 0.5 %AK 
by introducing lambda-parameters for the non-resonant nuclei. 


19881 (JAERI-M—84-236) Experimental determination 
of thermal conductivity and gap conductance of fuel rod for 
HTGR. Kikuchi, Teruo; Iwamoto, Kazumi; Ikawa, Katsui- 
chi; Ishimoto, Kiyoshi. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Jan 1985. 55p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86701018. 

The thermal conductivity of fuel compacts and the gap con- 
ductance between the fuel compact and the graphite sleeve in fuel 
rods for a High-Temperature Gas-Cooled Reactor (HTGR) were 
measured by the center heating method. These measurements were 
made as functions of volume percent particle loading and tempera- 
ture for thermal conductivity and as functions of gap distance and 
gas composition for gap conductance. The thermal conductivity of 
fuel compacts decreases with increasing temperature and with in- 
creasing particle loading. The gap conductance increases with in- 
creasing temperature and decrease with increasing gap distance. A 
good gap conductance was observed with helium fill gas. It was 
seen that the gap conductance was dependent on the thermal con- 
ductivity of fill gas and conductance by radiation and could be ne- 
glected the conductance through solid-solid contact points of fuel 
compact and graphite sleeve. 


19882 (JAERI-M—85-008) Test results of the hot gas 
ducts of HENDEL. Kunitomi, Kazuhiko; Ioka, Ikuo; Umun- 
ishi, Kohji; Hishida, Makoto; Tanaka, Toshiyuki; Shimo- 
mura, Hiroaki; Sanokawa, Konomo. (Japan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Feb 
1985. 24p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701019. 

The hot gas ducts A and B of HENDEL, whose completion 
is in March, 1982, are installed in Adapter section. The hot gas duct 
A of 15 m in length connects the second-stage He gas heater Hs2 
and the first-stage He gas cooler Cs:. Thermal performance tests of 
hot gas ducts have been carried out in the preliminary and six cycle 
operations since March, 1982. By measuring temperatures of the 
pressure tube and internal thermal insulation as well as heat flux 
distributions at the surface of the duct, an experimental correlation 
of the effective thermal conductivity of internal insulation, was ob- 
tained. Heat loss from the hot gas duct was measured by means of 
heat flux meters. In order to check the experimental results, espe- 
cially the effective thermal conductivity obtained by heat flux 
mete1s, supplemental tests were conducted with a modified hot gas 
duct A, which was previously cooled by natural convection of air 
and changed to be cooled by forced convection of air, because heat 
loss from the hot gas duct was easily calculated by the temperature 
rise and flow rate of cooling air. This measurement was applied to 
the tests conducted in No. 7 - 9 cycle operations of HENDEL, 
from March to July, 1984. This report describes the results. 
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19883 (EPRI—002) Introduction of heavy water reactors 
in the US: rates, benefits, and limitations, (Electric Power 
Research Inst., Palo Alto, CA (USA)). 18 Aug 1977. 11p. 
Research Reports Center, Box 25425, Palo Alto, CA 94303. 
File Number T1I85920902. 

US introduction of heavy water reactors is described in 
terms of rates, benefits, and limitations for five types of reactors: 
CANDU; USDU (natural uranium); USDU (thorium-233); HCDU; 
and HC-PWR. (JDB) 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 19148, 19849, 19860, 19957, 19959, 19966, 
20055, 20250 


19884 (CONF-860302—2) Fuel management studies of 
small metal and oxide LMR’s. Khalil, H.; Fujita, E.K.; 
Yang, S.; Orechwa, Y. (Argonne National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86006446. 

From Advances in fuel management; Pinehurst, NC, USA (2 
Mar 1986). 

Fuel-cycle analyses performed at Argonne National Labora- 
tory to evaluate and compare the neutronic performance character- 
istics of small oxide- and metal-fueled LMR’s are described. Specif- 
ic consideration is given to those analyses concerned with optimiza- 
tion of core and blanket configurations, selection of fuel residence 
time and refueling interval, determination of control rod worths 
and requirements, development of in-core fuel management strate- 
gy, and evaluation of performance characteristics both for startup 
cycles and for the equilibrium state reached via repeated recycle of 
discharged fuel. Differences in the computed performance param- 
eters of oxide and metal cores, arising from basic differences in 
their neutronic characteristics, are identified and discussed. Metal- 
fueled cores are shown to offer some important performance advan- 
tages over oxide cores for small LMR’s because of their harder 
spectrum, superior neutron economy, and greater breeding capac- 
ity. These advantages include smaller fissile and heavy metal load- 
ings, lower control-system requirements, and greater adaptability to 
changes in fuel management scenarios. 


19885 (HEDL-SA—3170) International conference on nu- 
clear power: a global reality. Nolan, J.E. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1984. Con- 
tract AC06-76FF02170. 4p. (CONF-841105—70). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86004205. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, This report is concerned with Fast Breeder operating experi- 
ence and research and development requirements, and is concerned 
with: reactor operation; research programs; primary coolant cir- 
cuits; reactor cores; fuel elements and burnup; design; and loss of 
flow accidents. 


19886 (INER—0600) Fast breeder reactor core design 
considerations. Yang, C.Y. (Institute of Nuclear Energy Re- 
search, Lung-Tan (Taiwan)). Nov 1985. 107p. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86901043. 

Fast breeder reactor is currently the most promising reactor 
concept in well-utilizing the uranium resource. It is a reactor char- 
acterized by high energy neutrons, resulting in a core of almost 
completely different characteristics from those of current thermal 
reactors. This paper presents the major design considerations for an 
FBR core. Exact analytical expressions for calculating the fissile 
fuel doubling time of a breeding system and the uranium utilization 
of any reactor were derived for the sake determining elements 
which affect these two factors most. It was shown that the maxi- 
mum uranium utilization achievable for an ideal FBR is 1/1 + a 
with a being the capture-to-fission ratio of the fissile fuel. Impor- 
tant concerns which must be taken good care in designing an FBR 
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core, such as safety-related reactivity feedback coefficients and core 
material selections, were also discussed and analyzed in detail. Fi- 
nally, a comprehensive comparison between typical PWR and FBR 
cores was made to give a better view of the FBR unique features. 
25 refs., 26 figs., 15 tabs. 


19887 (JAERI-M—84-010, pp 34-52) Benchmark tests 
for fast and thermal reactor applications. Seki, Yuji. (FBR 
Engineering Co., Ltd., Japan). Mar 1984. (In Japanese). 
NTIS (US Sales Only), PC A13/MF A01. File Number 
DE84901547. (CONF-8311187—; NEANDC(J)—97/AU; 
INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

: Integral tests of JENDL-2 library for fast and thermal reac- 
tor applications are reviewed including relevant analyses of JUPI- 
TER experiments. Criticality and core center characteristics were 
tested with one-dimensional models for a total of 27 fast critical as- 
semblies. More sofisticated problems such as reaction rate distribu- 
tions, control rod worths and sodium void reactivities were tested 
using two-dimensional models for MOZART and ZPPR-3 assem- 
blies. Main observations from the fast core benchmark tests are as 
follows. 1) The criticality is well predicted; the average C/E value 
is 0.999 +- 0.008 for uranium cores and 0.997 +- 0.005 for plutoni- 
um cores. 2) The calculation underpredicts the reaction rate ratio 
239 Pusub(fis)/?** Usub(fis) by 3% and overpredicts 7**Usub(cap) / 
239Pusub(fis) by 6%. The results are consistent with those of JUPI- 
TER analyses. 3) The reaction rate distributions in the cores of pro- 
totype size are well predicted within +-3%. In larger JUPITER 
cores, however, the C/E value increases with the radial distance 
from the core center up to 6% at the outer core edge. 4) The pre- 
diction of control rod worths is satisfactory; C/E values are within 
the range from 0.92 to 0.97 with no apparent dependence on '°B 
enrichment and the number of control rods inserted. Spatial de- 
pendence of C/E is also observed in the JUPITER cores. 5) The 
sodium void reactivity is overpredicted by 30% to 50% to the posi- 
tive side. 1) The criticality is well predicted, as is the same in the 
fast core tests; the average C/E is 0.997 +- 0.003. 2) The calcula- 
tion overpredicts ***Usub(fis) / 7**Usub(fis) by 3% to 6%, which 
shows the same tendency as in the small and medium size fast as- 
semblies. The 7**Usub(cap) / ***Usub(fis) ratio is well predicted in 
the thermal cores. The calculated reaction rate ratios of Th devi- 
ate from the measurements by 10% to 15%. 


19888 (NP—6900949) NAIG annual review. Inaba, Eiji, 
(ed.). (Nippon Atomic Industry Group Co. Ltd., Tokyo). 
1981. 88p. Nippon Atomic Industry Group Co., LTD 13-12, 
Mita 3-Chrome, Minato-ku, Tokyo, Japan. File Number 
TI86900949. 


Separate abstracts were prepared for 30 papers in this report. 
(SDB) 


19889 (PNCT-J—260-82-04) Irradiation effects upon ac- 
tivities of fission product iodine. Yamawaki, Michio; Kanno, 
Masayoshi. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan); Tokyo Univ. (Japan). Research 
Center for Nuclear Science and Technology). Mar 1982. 
23p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701020. 

This report describes the experimental study of the irradia- 
tion effects upon activities of fission product iodine made in the 
period from June, 1981 to March, 1982. Chemical transport of iron 
was studied under irradiation of cesium iodide by electron beam. 
Deposited ion was identified on the high temperature surface, 
which can be taken to certify the appropriateness of the model of 
the iodine-including chemical transport of stainless-steel cladding 
components to fuel in the LMFBR fuel pins. 


19890 (CE-Trans—8155) West European breeder projects 
are moving closer together. Huper, R. Translated from Atom 
+ Strom ; 30: No. 4, 114-121(1984). 3lp. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86900492. 

A positive report has been received on the experience with 
the operation of the KNK II Karlsruhe Experimental Nuclear 
Power Station. Construction of the SNR 300 fast breeder nuclear 
power station at Kalkar is progressing steadily and expected to be 
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completed in 1985. Preliminary planning studies have been complet- 
ed for a larger breeder, the SNR 2. After the combination of the 
German-Belgian-Dutch breeder development in 1977 with the 
French-Italian group, a similarly close cooperation has been initiat- 
ed with Great Britain since the beginning of 1984. A loose coopera- 
tion exists with other countries; the author gives a survey in a 
report on the state of the world-wide breeder activities and summa- 
rizes the most important operating experiences from a total of now 
approximately 160 reactor years. 13 refs. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


19891 (CONF-860102—2) Cermet fuels for space power 
systems. Barner, J.O.; Coomes, E.P.; Williford, R.E.; Nei- 
mark, L.A. (Pacific Northwest Labs., Richland, WA (USA); 
Argonne National Lab., IL (USA)). Nov 1985. Contract W- 
31-109-ENG-38;AC06-76RL01830. Sp. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005543. 

From 3. symposium on space nuclear power systems; Albu- 
querque, NM, USA (13 Jan 1986). 

A refractory-metal matrix, UN-fueled cermet is a very prom- 
ising fuel candidate for a wide range of multi-megawatt space reac- 
tor systems, e.g., steady-state, flexible duty-cycle, or bimodal, 
single- or two-phase liquid-metal cooled reactors, or thermionic re- 
actors (Coomes et al. 1986, Takkuhen 1969, Unpublished ANL). 
Cermet fuel is especially promising for reactor designs that require 
operational strategies which incorporate rapid power changes be- 
cause of its anticipated capability to withstand thermal shock. 


19892 (LA—10625-MS) Low-thrust rocket trajectories. 
Keaton, P.W. (Los Alamos National Lab., NM (USA)). Jan 
1986. Contract W-7405-ENG-36. 2lp. NTIS, PC A02/MF 
A0l1; 1; GPO Dep. File Number DE86007573. 

The development of low-thrust propulsion systems to com- 
plement chemical propulsion systems will greatly enhance the evo- 
lution of future space programs. Two advantages of low-thrust 
rockets are stressed: first, in a strong gravitational field, such as 
occurs near the Earth, freighter missions with low-thrust engines 
require one-tenth as much propellant as do chemical engines. 
Second, in a weak gravitational field, such as occurs in the region 
between Venus and Mars, low-thrust rockets are faster than chemi- 
cal rockets with comparable propellant mass. The purpose here is 
to address the physics of low-thrust trajectories and to interpret the 
results with two simple models. Analytic analyses are used where 
possible - otherwise, the results of numerical calculations are pre- 
sented in graphs. The author has attempted to make this a self-con- 
tained report. 57 refs., 10 figs. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 19862 


19893 (NUREG—0748-Voi.5-No.11) Operating reactors 
licensing actions summary. Volume 5, No. 11. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Re- 
source Management). Feb 1986. 318p. NTIS, PC Al4/MF 
A01 - GPO. File Number T1869008 13. 

The operating reactors licensing actions summary is designed 
to provide the management of the Nuclear Regulatory Commission 
(NRC) with an overview of licensing actions dealing with operat- 
ing power and nonpower reactors. These reports utilize data col- 
lected from the Division of Licensing in the Office of Nuclear Re- 
actor Regulation and are prepared by the Office of Resource Man- 
agement. 


19894 (REG/G—304-4) Standard format and content of 
decommissioning plans for 10 CFR Parts 30, 40, and 70 li- 
censees, (Nuclear Regulatory Commission, Washington, DC 
oo Office of Nuclear Regulatory Research). Dec 1985. 
19p. US Nuclear Regulatory Commission, Washington, DC 

20555. File Number T186900415. 

This draft regulatory guide, developed in conjunction with 
the proposed decommissioning rule, would be applicable when a li- 
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censee decides to permanently discontinue all licensed activities in- 
volving nuclear materials. The purpose of the guide is to identify 
the information needed by the NRC staff for evaluation involving 
decommissioning. The guide also provides a format for submitting 
this information. Conformance with this guide is not required, but 
its use will facilitate preparation of a decommissioning plan by li- 
censees and timely, uniform review by the NRC staff. A different 
format will be acceptable to the staff if it provides an adequate 
basis for approval of a decommissioning plan. 


2108 Economics 


REFER ALSO TO CITATION(S) 20055 


19895 (CONF-761103—32) Advance reactor development 
goals and near-term and mid-term opportunities for develop- 
ment. Zebroski, E.L.; Sehgal, B. (Electric Power Research 
Inst., Palo Alto, CA (USA)). 1976. 22p. Research Reports 
Center, Box 25425, Palo Alto, CA 94303. File Number 
T185920903. 

From ANS winter meeting; Washington, DC, USA (15 Nov 
1976). 

” The classical approach to evaluation of potential for devel- 
opment of advanced power generating systems has been: (1) to pos- 
tulate performance improvements of a conceptual design; (2) to es- 
timate the cost improvements which might result from the perform- 
ance improvement; (3) to estimate the cost and time of the develop- 
ment required. The classic pattern of evaluation and risk-taking no 
longer appears likely to support the introduction of new or signifi- 
cantly modified nuclear reactor systems. Increased obstacles are 
also evident for large-scale nonnuclear technologies. Plots are pre- 
sented for various nuclear reactor types using different fuels and 
fuel cycles. 14 refs., 21 figs. 


22 NUCLEAR REACTOR TECHNOLOGY 


19896 (ENEA-RT/ING—82-13) Maintenance of the nu- 
clear sector. Cesarano, P. (ENEA, Rome (Italy). Direzione 
Sicurezza Nucleare e Protezione Sanitaria). Apr 1982. 5ip. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86900974. 

This report addresses the importance of reliability, qualifica- 
tion, testing, and maintainability in the area of nuclear power plant 
design. 24 refs. (IDB) 


2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 19965, 20005 


19897  (INIS-mf—9977, pp 2-5) Why are data testers 
afraid of adjustment. Wagschal, J.J.; Yeivin, Y. (Hebrew 
Univ., Jerusalem, Israel. Racah Inst. of Physics). 1985. 
NTIS (US Sales Only), PC Al0/MF AO1. File Number 
DE86780398. (CONF-850232—). 

From Israel Nuclear Society meeting; 
Feb 1985). 

Transactions. Vol. 12. 


Beer-Sheva, Israel (6 


19898 (JAERI-M—84-010, pp 97-105) Applications of 
intent dite data adjustmen 


sensitivity function to 
kazawa, Masaharu. (Tokyo sonia Ja 
neering). Mar 1984. (In Japanese). S (US Sales Only), 
PC Al3/MF AOl. File Number DESASO1S47, (CONF- 
8311187—; NEANDC(J)—97/AU; INDC(JPN)—84/G). 
‘nies From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
Sensitivity functions are applied to the dosimetric field in the 
spectrum unfolding technique, also called as the data adjustment 
technique which are statistical estimation procedures of the neutron 
spectrum or relating dosimetric quantities basing on the reaction- 
rate data measurements. Using the practical formulae and numerical 
examples of the sensitivity functions in the dosimetric data adjust- 
ments, two comments are made that (1) present sensitivity values 
are highly depending on the initial spectrum inputs and (2) more 


its. Na- 
. Faculty of Engi- 
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attention should be paid to the dependency of the sensitivity on the 
very uncertain covariance data inputs of the initial neutron spec- 
trum. 


19899 (JAERI-M—84-010, pp 138- ee Present status of 
JNDC sensitivity analysis code systems. Hasegawa, Akira. 
(Japan Atomic Energy Research Inst., Tokai, . Tokai 
Research Establishment). Mar 1984. (In Japanese). NTIS 
(US Sales Only), PC Ai3/MF AOl. File Number 
DE84901547. (CONF-8311187—; NEANDC(J)—97/AU; 
INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

: The current status of the JNDC (Japan Nuclear Data Com- 
mittee) sensitivity analysis code system for the adjustment of group 
constants is briefly described. This code system is now being devel- 
oped under the direction of JENDL integral test subworking group 
of group-constants working group of JNDC. 


19900 (LA—10591-PR) Radiation transport. Progress 
report, January 1, 1985-March 31, 1985. O’Dell, R.D. (Los 
Alamos National ‘Lab., NM (USA)). Jan 1986. Contract W- 
7405-ENG-36. 63p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86007584. 

Research and development progress in radiation transport by 
the Los Alamos National Laboratory's Group X-6 for the second 
quarter of FY 85 is reported. Included are unclassified tasks in the 
areas of Deterministic Radiation Transport, Monte Carlo Radiation 
Transport, and Cross Sections and Physics. 38 refs. 


2202 Components And Accessories 
REFER ALSO TO CITATION(S) 19953, 20002, 20289, 20834 


19901 (AECL—6829) Computer-aided surface 
measurement system. Hughes, F.J.; Schankula, M.H. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Nov 1983. 43p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE84900646. 

A diamond stylus profilometer with computer-based data ac- 
quisitions/analysis system is being used to characterize surfaces of 
reactor components and materials, and to examine the effects of 
surface topography on thermal contact conductance. The current 
system is described; measurement problems and system develop- 
ment are discussed in general terms and possible future improve- 
ments are outlined. 


(AECL—7814) Studies of hydrogen combustion in 
an intermediate-scale test facility. Kumar, R.K.; Tamm, H.; 
Harrison, W.C. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Jan 
1984. 109p. NTIS (US Sales Only), PC A06/MF A01. File 
Number DE84901011. 

Combustion of hydrogen-air-steam mixtures has been studied 
in a 2.3-m diameter sphere and in a pipe-sphere combination con- 
sisting of a 0.3-m diameter, 6-m long pipe connected to the sphere. 
The range of concentrations investigated included 4 to 42 percent 
hydrogen and up to 40 percent steam by volume. Most of the ex- 
periments were conducted at 100 degrees C and near-atmospheric 
pressure (about 98 kPa) although some experiments were also per- 
formed at room temperature. The effects of fan-induced turbulence 
were investigated qualitatively. In some experiments, gratings in the 
form of perforated sheets were placed in the sphere to assess their 
effect on combustion. Combustible mixtures in the sphere were ig- 
nited either at the bottom, centre, or top with a single electric 
spark. 


19903 (EGG-EA—7008) Equipment Qualification Data 
Base user manual, Decker, Q.R.; Fackrell, L.J.; Fitch, L.R.; 
Meeky, O.B. (EG and G Idaho, Inc., Idaho Falls (USA)). 

1985. Contract ACO07-761D01570. 174p. NTIS, 
A08/MF A0Oi - GPO. File Number TI86003257. 
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This manual details the Equipment Qualification Data Base 
(EQDB), its usage, and contents. The EQDB consists of two files; 
the Plant Qualification File (PQF) and the Equipment Qualification 
File (EQF). The PQF contains plant specific environmental data 
and the EQF contains summaries of various test results. Two data 
management systems are used to manipulate the data and are dis- 
cussed in this manual. SAS Institute System 2000 (S2K) is the man- 
agement system for the PQF and Query Update (QU) is the operat- 
ing system for the EQF. Each management system contains report 
writers. These writers and how to use them are discussed in detail 
in this manual. 


19904 (EPRI-NP—4255) Valve stem packing improve- 
ments. Ruggieri, S.K. (Foster-Miller, Inc., Waltham, MA 
(USA)). Feb 1986. 221p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920174. 

Phase 1 of this study established the root causes of valve 
stem leakage in nuclear power plants to be the use of asbestos and 
the failure to maintain compressive load on packing. When imple- 
mented in existing stem packing systems, the promising modifica- 
tions identified in preliminary testing are expected to bring signifi- 
cant benefits in plant availability and reduced maintenance, as well 
as to lower background radiation levels. 


19905 (EPRI-NP—4449) Guidelines for control of ex- 
pendable products. Final report. Berardi, M.P.; Martin, R.L.; 
Stein, A.A. (Stone and Webster Engineering Corp., Boston, 
MA (USA) Feb 1986. 75p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920175. 
Uniform, industrywide guidelines are now available for con- 
trolling expendable, corrosion-causing products in nuclear power 
plants. These guidelines, which should replace the assortment of 
current practices, can help individual utilities develop an expend- 


able-materials control program that will be adequate without being 
needlessly burdensome. 


19906 (INER—0573) Seismic accelerogram compatible 
with design response spectrum. Lin, C.C.; Hung, H.H. (Insti- 
tute of Nuclear Energy Research, Lung-Tan (Taiwan)). 
Aug 1984. 52p. NTIS (US Sales Only), PC A04/MF AOI. 
File Number DE86901036. 

The limitations and paucity of recorded accelerograms in 
Taiwan together with the widespread use of time history dynamic 
analysis for obtaining structural and secondary system's response 
are the primary motivation of this report for the development of 
simulation capabilities. In practice, there are two methods for get- 
ting accelerograms compatible with the design response spectrum: 
(1) modified real earthquake records, and (2) Seas: time histo- 
ry motions. The objective of this report is to present these two 
methods, to use them to generate time history motions compatible 
with USNRC Regulatory Guide 1.60 - Design Response Spectrum, 
respectively, and discuss the results. 11 refs., 16 figs. 


19907 (JAERI-M—84-158) Flow visualization techniques 
in nuclear reactors, (1). Fluid flow. Hino, Ryutaro; Akino, 
Norio; Inagaki, Yoshiyuki; Sanokawa, Konomo; Okamoto, 
Yoshizo. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Aug 1984. 103p. (In Japanese) 
NTIS (US Sales Only), PC A06/MF AOI. File Nur 
DE86700985. 

Heat energy generated in nuclear reactors is transferred by 
coolants to utilizing systems such as electric power and process in- 
dustries etc. Therefore, heat removal characteristics of nuclear re- 
actors depends on flow conditions of coolants in a reactor core and 
in cooling systems. In order to make clear flow patterns of these 
coolants, the flow visualization method is often applied prior to 
actual measurements of pressure, velocity and so on. This paper de- 
scribes basic techniques for flow visualization especially in nuclear 
reactor, and gives applied examples of this technique. 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components And Accessories 


19908 (NUREG/CR—4238) Probability based load com- 
bination criteria for design of shear wall structures. Hwang, 
H.; Nakai, K.; Reich, M.; Ellingwood, B.; Shinozuka, M. 
(Brookhaven National Lab., Upton, NY (USA); National 
Bureau of Standards, Washington, DC (USA); Columbia 
Univ., New York (USA). Dept. of Civil Engineering and 
Engineerin oe Jan 1986. Contract AC02- 
76CHO00016. 41p. (BNL-NUREG—51905). NTIS, PC A03/ 
MF AO! - GPO. File Number T186006865. 

This report describes the development of probability-based 
load combination criteria for the design of reinforced concrete 
shear wall structures subjected to dead load, live load and earth- 
quake. The proposed design criteria are in the load and resistance 
factor design (LRFD) format. The load and resistance factors are 
determined for flexure and shear limit states and target limit state 
probabilities. The flexure limit state is defined according to the ACI 
ultimate strength formula. The shear limit state is established from 
experimental results. In order to test whether the proposed criteria 
meet the reliability-based performance objectives, four representa- 
tive structures are selected using a Latin hypercube sampling tech- 
nique. These representative structures are designed using trial load 
and resistance factors. Then, a reliability analysis method is em- 
ployed to assess their reliabilities. An objective function is defined 
and a minimization technique is developed to find the optimum 
load factors. In this study, the resistance factors for shear and flex- 
ure, and load factors for dead and live loads are preassigned to sim- 
plify the minimization. The load factor for SSE is determined for 
the target limit state probability of 1.0 x 10~® or 1.0 x 10-5 with a 
lifetime of 40 years. 23 refs., 9 figs., 12 tabs. 


19909 (NUREG/CR—4279-Vol.1) Aging and _ service 
wear of hydraulic and mechanical srubbers used on safety-re- 
lated piping and components of nuclear power plants. Phase I 
study. Volume 1. Bush, S.H.; Heasler, P.G.; Dodge, R.E. 
(Pacific Northwest Labs., Richland, WA (USA)). Feb 1986. 
Contract AC06-76RL01830. 138p. (PNL—5479-Vol.1). 
NTIS (US Sales Only), PC A07/MF AOl - GPO. File 
Number T186007428. 

This report presents an overview of hydraulic and mechani- 
cal snubbers used on nuclear piping systems and components, based 
on information from the literature and other sources. The functions 
and functional requirements of snubbers are discussed. The real 
versus perceived need for snubbers is reviewed, based primarily on 
studies conducted by a Pressure Vessel Research Committee. Tests 
conducted to qualify snubbers, to accept them on a case-by-case 
basis, and to establish their fitness for continued operation are re- 
viewed. This report had two primary purposes. The first was to 
assess the effects of various aging mechanisms on snubber oper- 
ation. The second was to determine the efficacy of existing tests in 
determining the effects of aging and degradation mechanisms. 
These tests include breakaway force, drag force, velocity/accelera- 
tion range for activation in tension or compression, release rates 
within specified tension/compression limits, and restricted thermal 
movement. The snubber operating experience was reviewed using 
licensee event reports and other historical data for a period of more 
than 10 years. Data were statistically analyzed using arbitrary snub- 
ber populations. Value-impact was considered in terms of exposure 
to a radioactive environment for examination/testing and the influ- 
ence of lost snubber function and subsequent testing program ex- 
pansion on the costs and operation of a nuclear power plant. The 
implications of the observed trends were assessed; recommendations 
include modifying or improving examination and testing procedures 
to enhance snubber reliability. Optimization of snubber populations 
by selective removal of unnecessary snubbers was also considered. 
53 refs., 42 tabs. 


19910 (NUREG/CR—4293) Reliability analysis of shear 
wall structures. Wang, P.C.; Hwang, H.; Pires, J.; Nakai, K.; 
Reich, M. (Brookhaven National Lab., Upton, NY (USA)). 
Jan 1986. Contract AC02-76CHO00016. 36p. (BNL- 
NUREG—51900). NTIS, PC A03/MF AOl - GPO. File 
Number T1I86006438. 

This report describes a method for the assessment of the reli- 
ability of low-rise shear wall structures, which are often used in nu- 
clear power plants. The shear walls are modeled by stick models 
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with beam elements, and are subjected to dead load, live load and 
earthquake during their lifetimes. The earthquake load is assumed 
to be a segment of a stationary Gaussian process with a zero-mean 
and a Kanai-Tajimi power spectral density function. The seismic 
hazard at a site, represented by a hazard curve, is also included in 
the reliability analysis. Both shear and flexure limit states are ana- 
lytically defined. The flexure limit state is defined according to the 
ACI strength design formula, while the shear limit state is estab- 
lished from test data. The reliability analysis methodology is de- 
scribed in detail. Illustrative examples are given to demonstrate the 
method and the applications. This reliability analysis method can 
also be used to generate the fragility curve of the shear wall struc- 
ture. 


19911 (NUREG/CR—4366) Reliability assessment of 
containment tangential shear failure. Pepper, S.; Hwang, H.; 
Pires, J. (Brookhaven National Lab., Upton, NY (USA)). 
Jan 1986. Contract AC02-76CH00016. 40p. (BNL- 
NUREG—51913). NTIS, PC A03/MF A0Ol1 - GPO. File 
Number T1I86006439. 

This report presents the latest developments of the reliability 
analysis method for concrete containments. In specific, the tangen- 
tial shear limit state for reinforced concrete containments is de- 
scribed in detail. Also, the flexure limit state has been modified 
such that the strain of tensile reinforcement is limited. Furthermore, 
the variations of material strength such as concrete compressive 
strength and reinforcement yield strength are included in the reli- 
ability analysis by using the Latin hypercube sampling technique. 
Then, the reliability analysis results and fragility curves for two 
containments are presented. 


19912 (NUREG/CR—4472) Siamese imaging technique 
for quasi-vertical type (QVT) defects in nuclear reactor 
piping. Collins, H.D.; Gribble, R.P. (Pacific Northwest 
Labs., Richland, WA (USA)). Jan 1986. Contract AC06- 
76RL01830. 57p. (PNL—5717). NTIS, PC A04/MF AOI - 
GPO. File Number T186006418. 

This paper describes a unique technique (i.e., "siamese imag- 
ing”) for imaging quasi-vertical defects in reactor pipe weldments. 
The siamese image is a bi-symmetrical view of the inner surface 
defect. Image construction geometry consists of two probes (i.e., 
source/receiver) operating either from opposite sides or the same 
side of the defect to be imaged. As the probes are scanned across a 
lower surface connected defect, they encounter two images - first 
the normal upright image, and then the inverted image. The final 
integrated image consists of two images connected along their base- 
lines, thus we call it a “siamese image.” The experimental imaging 
results on simulated and natural cracks in reactor piping weldments 
graphically illustrate this unique technique. Excellent images of me- 
chanical fatigue and thermal cracks were obtained on ferritic and 
austenitic piping. 


19913 (CE-Trans—8127) Assessing surface cracks in 
thick-walled Lr vessels in accordance wea the ASME 
code. Thieme, W. Translated from Materialpruefung ; 25: 
No. 10, 347-350(1983). 14p. NTIS (US "Seles Only), PC 
A02/MF A0O1. File Number DE86900517. 

At the moment the only self-contained guide-line is the 
ASME Code, Section XI, Appendix A, “Analysis of flaw indica- 
tions,” which is still non-mandatory for pressurized components in 
nuclear power stations. It is undoubtedly difficult to apply the 
whole range of influence factors in a realistic manner to such crack 
propagation, while simultaneously assessing the service life of the 
component. An attempt is made in this article to assess the value of 
the American code of practice and make a rough estimate of the 
possibilities of applying it. 18 refs. 
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2203 Fuel Elements 


REFER ALSO TO CITATION(S) 21610 


19914 (CONF-8511144—1) Grain boundary sweeping and 
dissolution effects on fission product behavior under severe 
fuel damage accident conditions. Rest, J. (Argonne National 
Lab., IL (USA)). Oct 1985. Contract W-31-109-ENG-38. 
4lp. NTIS, PC A03/MF A0Ol - GPO. File Number 
7186004033. 

From IAEA international symposium on fuel rod internal 
chemistry and fission product behavior; Karlsruhe, F.R. Germany 
(11 Nov 1985). 

The theoretical FASTGRASS-VFP model has been used in 
the interpretation of fission gas, iodine, tellurium, and cesium re- 
lease from severe-fuel-damage (SFD) tests performed in the PBF 
reactor in Idaho. A theory of grain boundary sweeping of gas bub- 
bles, gas bubble behavior during fuel liquefaction (destruction of 
grain boundaries due to formation of a U-rich melt phase), and 
during U-Zr eutectic melting has been included within the FAST- 
GRASS-VFP formalism. The grain-boundary-sweeping theory con- 
siders the interaction between the moving grain boundary and two 
distinct size classes of bubbles, those on grain faces and on grain 
edges. The theory of the effects of fuel liquefaction and U-Zr eu- 
tectic melting on fission product behavior considers the migration 
and coalescence of fission gas bubbles in either molten uranium, or 
a zircaloy-uranium eutectic melt. The FASTGRASS-VFP predic- 
tions, measured release rates from the above tests, and previously 
published release rates are compared and differences between fis- 
sion product. behavior in trace-irradiated and in normally irradiated 
fuel are highlighted. 


19915 (JAERI-M—84-196) Automatic size analysis of 
coated fuel particles. Kashimura, Satoru; Ikawa, Katsuichi. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Oct 1984. 24p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701013. 

For the purpose of measuring the diameter of coated fuel 
particles automatically PSA (Particle Size Analyzer) was installed. 
This machine was used to measure the diameter, sphericity and 
density of fuel kernels and coated fuel particles and the data were 
compared with those obtained manually by conventional methods. 
Both data showed a good agreement. Comparison was also made 
on the thickness and density of the coating layers. Agreement of 
the thickness was good, whereas the density did not always show 
satisfactory agreement, so that it should be recommended to limit 
the use to the first layer. 


19916 (JAERI-M—84-199) Irradiation behaviors of 
coated fuel particles, (6). Irradiation by JMTR 74F-1A cap- 
sule. Fukuda, Kousaku; Kashimura, Satoru; Ogawa, Toru; 
Minato, Kazuo; Ikawa, Katsuichi; Iwamoto, Kazumi; Ishi- 
moto, Kiyoshi. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Nov 1984. 43p. (In Ja 
anese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701014. 

TRISO coated fuel particles fabricated in the specifications 
of the VHTR first designed in FY 1973 and 1974, and the TRISO 
particles imported from England, which had been fabricated in the 
same specifications, were irradiated by 74F-1A capsule in JMTR 
reflector region. In this irradiation experiment the maximum fast 
neutron fluence was 0.96 x 107! n/cm? (E > 29fJ) and the maxi- 
mum fuel burnup, 2.5 %FIMA, but the maximum fuel temperature 
was 1140°C, which was very low, compared with the designed 
temperature. In the postirradiation examination the irradiaiton per- 
formance of the coated fuel particles was examined by the surface 
inspection, X-ray microradiography, ceramograpy, the acid-leach- 
ing and the crushing strength measurement. From the results it was 
concluded that the coated fuel particles fabricated in FY 1973 ex- 
hibited relatively good performance in this irradiation. The coated 
fuel particles fabricated in 1974, which possessed the propylene de- 
rived PyC, behaved in the manner that the outermost PyC layer 
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was mechanically unstable. The imported particles did not have 
good performance. The crushing strength of the coated fuel parti- 
cles reduced about 67% by irradiation. 


19917 (SKI-B—24-82) Fission gas behavior in nuclear 
fuels. Massih, A. (Swedish Nuclear Power Inspectorate, 
Stockholm; ASEA-ATOM AB, Vaesteraas (Sweden)). Feb 
1985. 55p. (ASEA-ATOM-UK—85-63). NTIS (US Sales 
Only), PC A04/MF AO01. File Number DE86700989. 

This note intends to give an overview of some of the under- 
lying physical mechanisms governing the behavior of fission gas in 
irradiated nuclear fuels. It begins with the atomic diffusion mecha- 
nism of fission product gases in UO: fuel including the resolution 
and grain boundary saturation effects. The consequence of intra- 
granular fission gas bubble growth, by coalescence and by single 
gas atom absorption, on gaseous swelling of fuel is also discussed. 
Next, a model based on percolation theory for the onset of the 
grain boundary saturation with gas bubbles is envisaged and its out- 
come upon the maximum gaseous swelling is examined. Finally 
some basic experimental and theoretical results concerning the phe- 
nomenon of gas mixing in the fuel pin are reviewed. 


2204 Control Systems 


19918 (KFKI—1985-37) Optimal shut-down simulation by 
PROHYS. Goetz, J.; Janosy, J.S. (Hungarian Academy of 
Sciences, Budapest. Central Research Inst. for Physics; Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic). Mar 1985. 20p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86700990. 

A coordinated research has started in the Zentralinstitut fuer 
Kernforschung, Rossendorf, GDR, and in the Central Research In- 
stitute for Physics, Budapest, Hungary, to develop a computer 
system providing optimal shut-down control for research reactors. 
Shut-down control algorithms presented in this paper were devel- 
oped in ZfK in cooperation with the Technical University of Dres- 
den. These control algorithms were tested by the PROHYS simula- 
tion package in Budapest and the results are in proper accordance 
with the data measured in ZfK. The paper describes the used 
models and the simulation results. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 19955, 19987 


19919 (JAERI-M—84-010, pp 67-81) Actinides integral 
measurements on FCA assemblies. Mukaiyama, Takehiko; 
rte tor. Bary — Energy Research Inst., 
Tokai, Ibaraki. esearch Establishment). Mar 1984. 
(In Japanese). NTIS (US Sales Only), PC Al3/MF AO1. 
File Number DE84901547. (CONF-8311187—; 
re ae INDC(JPN)—84/G). 
From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 


Actinide integral measurements were performed on eight as- 
semblies of FCA where neutron energy spectra were shifted sys- 
tematically from soft to hard in order to evaluate and modify the 
nuclear cross section data of major actinides. Experimental values 
on actinide fission rates and sample reactivity worths are compared 
with the calculated values using JENDL-2 and ENDF/B-V (or IV) 
data sets. 


19920 (JAERI-M—84-010, pp 106-115) Application of 
predi 


sensitivity analysis method to the ction of large Liquid- 
Metal Fast Breeder Reactor core performance parameters. 
Kamei, Takanobu; Yoshida,. Tadashi. (Nippon Atomic In- 
dustry Group Co. Ltd., Kawasaki, Kanagawa. Nuclear Re- 
search Lab.). Mar 1984. (In Japanese). NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE84901547. 
og -8311187—; NEANDC(J)—97/AU; INDC(JPN)— 


From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

In the design of a large Liquid-Metal Fast Breeder Reactor 
(LMFBR), the bias-factor method is widely applied in order to 
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reduce the error of predicted values of neutronics parameters. This 
bias-factor method is, however, rather an intuitive approach and 
only a limited number of studies have been performed on the eval- 
uation of the predicted errors that remain after the bias-factor is ap- 
plied. This report presents an evaluation model for the above kind 
of extrapolation error, due to cross-section uncertainties, by genu- 
inely employing the sensitivity analysis method. As an example of 
an application of this model, the extrapolation error of the design 
parameters of a 1000-MWe fast reactor is evaluated for the case 
where bias-factors from the large LMFBR mock-up critical experi- 
ment, ZPPR-10D, are available. 


19921 (JAERI-M—84-010, pp 308-311) FCA standard 
neutron spectrum cores. Nakano, Masafumi; Okajima, Shi- 
geaki. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Mar 1984. (In Japanese). 
NTIS (US Sales Only), PC A13/MF A0Ol1. File Number 
DE84901547. (CONF-8311187—; NEANDC(J)—97/AU; 
INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

, Seven uranium fuelled cores with simple composition, FCA 
Assembly [X-1 to [X-7, have been selected to provide FCA stand- 
ard spectrum cores with appropriate variety of neutron spectra. 
Systematic shift of the neutron spectrum among these cores was 
confirmed from the integral measurements of fission rate and 
sample worth ratios of conventional materials. The spectrum indi- 
ces calculated with the JENDL-2 library fairly well agree with the 
experiments. 


19922 (NUREG/CR—2907-Vol.3) Radioactive materials 
released from nuclear power plants. Annual report, 1982. 
Volume 3. Tichler, J.; Norden, K. (Brookhaven National 
Lab., Upton, NY (USA)). Feb 1986. Contract AC02- 
76CHO00016. 22ip. (BNL-NUREG—51581-Vol.3). NTIS, 
PC A10/MF AO! - GPO. File Number T186006867. 

Releases of radioactive materials in airborne and liquid ef- 
fluents from commercial light water reactors during 1982 have been 
compiled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report sup- 
plements earlier annual reports issued by the former Atomic 
Energy Commission and the Nuclear Regulatory Commission. The 
1982 release data are summarized in tabular form. Data covering 
specific radionuclides are summarized. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 19918, 19957, 19970, 19974, 19975, 20308 


19923 (CONF-860420—1) HPRR operating experience 
and applications. Bailiff, E.G.; Sims, C.S.; Swaja, R.E. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO05- 
840OR21400. 4p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86006075. 

From Fast burst reactor workshop; Albuquerque, NM, USA 
(8 Apr 1986). 

The Health Physics Research Reactor (HPRR) is a small, 
unmoderated fast pulse reactor located at the Oak Ridge National 
Laboratory (ORNL). The HPRR is the principal research tool of 
ORNL’s Dosimetry Applications Research (DOSAR) Group. The 
reactor is described, its operating experience is presented, and its 
major applications are discussed. 


19924 (CONF-8510102—6) Reduced-reactivity-swing 
LEU fuel cycle analyses for HFR Petten. Deen, J.R.; Snel- 
grove, J.L. (Argonne National Lab., IL (USA)). 1985. Con- 
tract W-31-109-ENG-38. 15p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE86003050. 

From International meeting on reduced enrichment for re- 
search and test reactors; Petten, Netherlands (14 Oct 1985). 

The primary objective of these low enriched uranium (LEU) 
fuel cycle analyses was to effect at least a 33% reduction in the re- 
activity swing now experienced in the high enriched uranium 
(HEU) cycle while minimizing increases in *°U loading and power 
peaking. All LEU equilibrium fuel cycle calculations were per- 
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formed using either a 19- or 20-plate fuel element with 0.76-mm- 
thick meat and 0.5- or 0.6-mm-thick Cd wires as burnable absorbers 
and 16- or 17-plate control rod fuel followers with 0.76-mm-thick 
meat. Burnup-dependent microscopic cross sections were used for 
all heavy metals and fission products. A three-dimensional model 
was used to account for the effect of partially inserted control rods 
upon burnup profiles of fuel and of burnable absorbers and upon 
power peaking. The equilibrium cycle reactivity swing (or, equiva- 
lently control rod movement) was reduced by 50% using LEU fuel 
with U meat densities <4.8 Mg/m®*. 6 refs., 4 tabs. 


19925 (HEDL—7480) Fast Flux Test Facility: the first 
three years, 1982-1985. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1985. Contract AC06- 
76FF02170. 23p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86005484. 

General information is provided concerning the Fast Flux 
Test Facility. Topics discussed include: mission and major accom- 
plishments; background information; major construction milestones; 
acceptance testing; plant performance; plant operation; fuel per- 
formance; interim examination and maintenance cell; environmental 
effects; and future plans for the FFTF. (JDB) 


19926 (INIS-mf—10011) Triga MK II reactor. (Unit 
Tenaga Nuklear, Bangi, Selangor (Malaysia)). 1983. 12p. (In 
Malay). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86701021. 

Pamphlet summaries the instrumentation of Triga MK II Re- 
actor. 


19927 (INIS-SU—315, pp 84-90) Results of experimental 
studies of the IBR-2 reactor performance. Anan’ev, V.D.; 
Lomidze, V.L.; Shabalin, V.P.; Frank, I.M. (Joint Inst. for 
Nuclear Research, Dubna, USSR). 1984. (In Russian). NTIS 
(US Sales Only), PC Al18/MF AOl. File Number 
DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Main characteristics and results of start-up tests of the IBR-2 
pulsed periodic reactor conducted at a power up to 2 MW are pre- 
sented. The IBR-2 core is loaded with 90 kg of PuOz fuel. Fuel 
rods are cooled by Na with outlet temperature of 300 deg C. The 
reactor rated power is 4 MW, power at pulse maximum is 6000 
MW. The core is surrounded by aqueous neutron moderator; 14 
horizontal channels with a drift base length up to 1000 m traverse 
through at. Pulse is formed by means of a reactivity modulator- the 
steel movable reflector, which rated rotation velocity is 3000 turns/ 
min; pulsed frequency changes in a descrete manner with the use of 
an additional movable reflector. To carry out investigations with 
resonance neutrons, the booster regime is provided. Linear induc- 
tion accelerator rated at electron energy up to 30 MeV and pulse 
current of 250 A serves as an injector. It is established in a course 
of start-up experiments, that at nominal coolant flow rate the reac- 
tor is stable at any power level. 


19928 (INIS-SU—315, pp 135-139) Double bending IR-8 
reactor hole for very slow neutrons. Arzumanov, S.S.; Bus- 
laev, V.S.; Erozolimskij, B.G.; Masalovich, S.V.; Strepetov, 
A.N.; Fedunin, V.P.; Frank, A.I.; Yashin, A.F.; Yatsenko, 
B.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (in 
Russian). NTIS (US Sales Only), PC A18/MF A011. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Experimental channel of the IR-8 reactor intended for ex- 
traction of very low neutrons is described. The channel represents 
two bended tubes made of stainless steel placed one above another. 
Internal tube diameter is 150 mm. Inner tube surface is electropo- 
lished. Tubes are bent with the radius of curvature of 8 m. The 
upper tube is connected with the lower one by a reducer. Both 
tubes are drawn through the reflector tank and biological shielding 
into the experimental space. Curve channel geometry permits to 
avoid the usage of a gate. Both tubes display a common vacuum 
volume with a pressure of (1-3) x 10* Pa. Tubes are ultracold neu- 
trons (UCN) guide. The total neutron guide length is 8 m. Thermal 
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neutron flux density at a rated reactor power of 8 MW constitutes 2 
x 10** n(cm?xs). The double gas proportional counter with *He is 
used as UCN detector. Spectrum of neutron velocities at their 
outlet was measured by means of the time-of-flight spectrometer. 
The efficiency of UCN extraction consititutes 10%. The channel is 
designed on operation with cooled converters and may be used 
both as a source of UCN and very cold neutrons. 


19929 (JAERI-M—84-149) Core heat transfer experi- 
ment for JRR-3 to be upgraded at 20 MWt, 1. Differences in 
force convection heat transfer characteristics between upflow 
and downflow for rectangular vertical flow channel. Sudo, 
Yukio; Miyata, Keiichi; Ikawa, Hiromasa; Ohgawara, 
Masami; Kaminaga, Masanori. (Japan Atomic Energy Re- 
search Inst., Tokyo; Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Aug 1984. 
114p. (In Japanese). NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE86701022. 

This report describes the experimental results and discussions 
of the differences in forced convection heat transfer characteristics 
between upflow and downflow for a reactangular flow channel, 
which has not been clearly understood in the previous investiga- 
tions of the heat transfer correlations for the analysis of JRR-3 
which is to be upgraded. The JRR-3 is a research reactor of about 
20 MWt at a normal condition of operation, whose core is cooled 
by the downflow at about 6.2 m/s under rather low pressure and 
temperature. It is of great importance for analyzing the thermal-hy- 
draulics in the downflow and the upflow during the normal oper- 
ation condition, operational transients and accidents of the JRR-3 
to make clear the differences in heat transfer characteristics be- 
tween upflow and downflow for a rectangular flow channel. Ex- 
periments were carried out in which flow velocity was changed 
from 0.07 to 7 m/s for the flow channel (2.25 mm in water gap) 
simulating a subchannel in a standard fuel element of the JRR-3. 
The flow channel is made of two flat plate heater elements which 
are 750 mm in length, 1 mm in thickness and 40 mm in width. As 
the results, it was made clear that there are no significant differ- 
ences in heat transfer characteristics between upflow and downflow 
for Reynolds Number larger than 2000, but that the heat transfer 
coefficients in downflow become lower than those in upflow for 
Reynolds Number less than 700. This is because of buoyant effect. 
Based on the experimental results described above, forced convec- 
tion heat transfer correlations were developed for both of upflow 
and downflow in a rectangular channel, which are applicable for 
analysis of the JRR-3 to be upgraded at 20 MWt. 


19930 (JAERI-M—84-162) COOLOD: thermal and hy- 
draulic analysis code for research reactors with plate type 
fuel elements. Watanabe, Shukichi. Japan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Sep 
1984. 107p. (In Japanese). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86701023. 

The COOLOD code has been developed for thermal and 
hydraulic analysis in research reactors with plate type fuel ele- 
ments. The code is able to calculate not only temperature distribu- 
tion in fuel elements but also heat transfer in a heat exchanger and 
heat removal by a cooling tower. The code provides detailed infor- 
mation of various parameters for safety evaluation, e.g. pressure 
distribution, saturation temperatures, boiling temperatures and burn- 
out heat fluxes at various point in a fuel element. The calculated 
results by the code are satisfactorily agreed with the measured 
values by an instrumented fuel. 


19931 (JAERI-M—84-164) Report on operation, utiliza- 
tion and technical development of Research Reactors and Hot 
Laboratory. April 1, 1981 to March 31, 1982. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1984. 215p. (In es 
nese). NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE86701024. 

Activities of the Division of Research Reactor Operation in 
fiscal 1981 are described. The division is responsible for operation 
and maintenance of JRR-2, JRR-3, JRR-4 and Hot Laboratory. In 
the above connection, various other works are performed, includ- 
ing technical management of fuel and coolant, radiation control, ir- 
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radiation technique, etc. In Hot Laboratory, postirradiation exami- 
nations of fuels and materials are made, and also development of 
examination methods. 


19932 (JAERI-M—84-210) Summary of the Experimen- 

tal Multi-purpose Very High Temperature Gas Cooled Reac- 

tor design. Based on the second stage of detailed design. 

(Japan Atomic Energy Research Inst., Tokyo). Dec 1984. 
2p. (In Japanese). NTIS (US Sales Only), PC A18/MF 
01. File Number DE86701015. 

Composed of two volumes. 

The report presents the design of Multi-purpose Very High 
Temperature Gas Cooled Reactor (the Experimental VHTR) based 
on the second stage of detailed design which was completed on 
March 1984, in the form of An application of reactor construction 
permit Appendix 8”. The Experimental VHTR is designed to satis- 
fy with the design specification for the reactor thermal output 50 
MW and reactor outlet temperature 950°C. The adequacy of the 
design is also checked by the safety analysis. The planning of plant 
system and safety is summarized such as safety design requirements 
and conformance with them, seismic design and plant arrangement. 
Concerning with the system of the Experimental VHTR the design 
basis, design data and components are described in the order. 


= (JAERI-M—84-222) Two-block crossflow experi- 

1, Experimental apparatus and conditions, Takizuka, 
Takakazu; Kaburaki, Hideo; Kunugi, Tomoaki; Sanokawa, 
Konomo. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Dec 1984. 24p. (In Japanese). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE86701016. 

In the VHTR core, crossflow of primary coolant occurs at 
the interface gaps between vertically stacked graphite fuel ele- 
ments. The crossflow has attracted much attention recently, be- 
cause of its adverse effects on the thermal hydraulic performance of 
the core. Two-block crossflow experiments were carried out on a 
full-scale two-block model based on a proposed design of the 
VHTR fuel element. The purposes of the experiments were to char- 
acterize crossflow and to develop crossflow coefficient correlations 
for the core thermal hydraulic analysis models. Measurements of 
crossflow rates and pressure drops were made for the simulated 
interface gap between blocks using atmospheric air at ambient tem- 
perature as a working fluid. This report describes the outline of the 
experimental apparatus and examines the experimental conditions. 


19934 (JAERI-M—84-228) Burn-up evaluation of the 
fuel rods used at the fuel centerline temperature measuring 
experiment. Kawamura, Hiroshi; Komukai, Bunsaku; Sakai, 
Haruyuki; Kawamata, Kazuo; Sakurai, Fumio; Oyamada, 
Rokuro; Izawa, Kimie; Takeishi, Hideyo; Ito, Tadaharu. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Oarai, Ibaraki. Oarai Re- 
search Establishment). Dec 1984. 69p. (In Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86700999. 

The post-irradiation examinations are important for analyz- 
ing the irradiation behavior in detail and reinforcing the data under 
the irradiation. Among the results of the post-irradiation examina- 
tions, the burnup is especially important to be evaluated for investi- 
gating the change of the fuel properties by the irradiation. In this 
work, the measurement of y-ray spectrum and the chemical analysis 
of the UO: pellet pieces taken from the fuel rods which had been 
irradiated in JMTR were performed, and the correlation between 
the ™‘Cs/157Cs ratio and the burnup was obtained. It was con- 
firmed ™*Cs/**7Cs ratio and the burnup showed a linear relation 
with the standard variations of less than +-7%, and this correlation 
could be formulated. It was shown, in addition, that the activity of 
the fission products calculated by the ORIGEN code agrees with 
the results of the y-ray spectrum measurement within the error of 
less than +-10%. 
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19935 (JAERI-M—84-230) Study of calculation methods 
for the analysis of the IAEA research reactor benchmark 
using the SRAC code system. Mori, Masaaki; Tsuchihashi, 
Keiichiro. (J: Atomic Energy Research Inst., Tokyo; 
(US's ae Gap ¥ ae 1984. 38p. (in Japanese). NTIS 

), A03/MF AOI. File Number 
SE86700983. 


In the neutronic analysis of research reactor, we encounter 
the problems how to solve the double heterogeneity induced by the 
periodic array of fuel plates in a fuel elements, and induced by the 
array of the elements, and how to compose the few , ‘oup constants 
for the core calculation. A variety of calculation metuods were ex- 
amined for the research reactor benchmark with additional burn- 
able poison in the guide plates, which is spcified in the IAEA 
guidebook for the Reduced Enrichment of Research and Test Re- 
actors, using the SRAC code system. It is concluded that the core 
calculation by the diffusion theory gives better agreement with the 
multi-group transport theory code in the ksub(eff) and the burnable 
poison reactivity worth if a homogeneous mixture of aluminum 
guide plate which is optically transparent, with the surrounding 
water is supposed than the treatment that the exact geometry of the 
guide plate is considered. 


(JAERI-M—84-234) Gas ———— in oe 
used in seal performance test for the experimental VHTR 
core. Fumizawa, Motoh; Takizuka, Takakazu; Suzuki, Kuni- 
hiko. (Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jan 1985. 47p. dn Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701017. 

This report describes a study on gas permeability in EG- 
NPL graphite used in seal performance test for the experimental 
VHTR Core. The permeability was measured using helium, nitro- 
gen, air and argon gases at room temperature. The range of system 
pressure is from 0.2 to 4.0 MPa and that of pressure difference is 
from 0.2 to 50 kPa. The results are as follows: (1) The permeability 
rises with reduction of the molecular weight of the gas. The aver- 
age permeabilities in the gases of He, Nz, Air and Ar are 9.68, 8.89, 
8.80 and 8.51 x 10'* m? respectively. (2) The permeability decreases 
with increasing the system pressure and the pressure difference. (3) 
Since permeation flow is affected by both slip flow and inertial 
force, the range of nondimensional standard deviation of permeabil- 
ity data derived with both effects is from 0.0145 to 0.0295, which 
decreases to approximately 30% of that without them. 


19937 (JAERI-M—84-238) Thermohydrodynamic charac- 
teristic analysis on the steady state condition of JRR-3 core. 
Analysis by COOLOD code. Shinozu, Kazuo; Ikawa, Hiro- 
masa; Ando, Hiroei; Sudo, Yukio; Ohnishi, Nobuaki. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablis aoa Jan 1985. 73p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86701026. 

This report describes the analytical results of the thermohy- 
drodynamic characteristics under the steady state condition of JRR- 
3 core, using COOLOD code which has been developed in the 
JAERI in order to analyze thermohydrodynamics under the steady 
state condition of research reactors. In this report, thermohydro- 
dynamic characteristics both in the standard fuel elements and in 
the control fuel elements on the steady state conditions were inves- 
tigated to confirm that the JRR-3 thermohydrodynamic design sat- 
isfies the criteria of the safety design which were established 
against the onset of nucleate boiling (ONB) and the departure from 
nucleate boiling (DNB). Besides, parametric analyses were carried 
out to make clear the condition when the minimum DNBR (The 
ratio of DNB heat flux to the maximum heat flux) becomes less 
than 1.5 in the standard fuel elements at the channel blockage. 


19938 (JINR-R—3-85-187) IBR-2 reactor in the 90's. 
Anan’ev, V.D.; Kozlov, Zh.A.; Lushchikov, V.I.; Ostane- 
vich, Yu.M.; Shabalin, E.P.; Frank, I.M. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1985. 1lp. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701029. 
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A short review of the 25 year experience of development 
and operation of fast periodically pulsed reactors in JINR, their ad- 
vantages as well as the trends of further improvement of the reac- 
tor IBR-2 in the 90's are presented. The most interesting applica- 
tions of pulsed reactors in condensed matter research, nuclear phys- 
ics and elementary particle physics are outlined in brief. 


19939 (ORNL/TM—9900) Operating manual for the 
Tower Shielding Facility. (Oak Ridge National Lab., TN 
(USA)). Dec 1985. Contract AC05-840R21400. 197p. 
NTIS, PC A09/MF A0Ol1; 1; GPO Dep. File Number 
DE86006787. 

This manual provides information necessary to operate and 
perform maintenance on the reactor systems and all equipment or 
systems which can affect their operation or the safety of personnel 
at the Tower Shielding Facility. The first four chapters consist of 
introductory and descriptive material of benefit to personnel in 
training, the qualifications required for training, the responsibilities 
of the personnel in the organization, and the procedures for review- 
ing proposed experiments. Chapter 8, Emergency Procedures, is 
also a necessary part of the indoctrination of personnel. The proce- 
dures for operation of the Tower Shielding Reactor (TSR-ID), its 
water cooling system, and the main tower hoists are outlined in 
Chapters 5, 6, and 7. The Technical Specification surveillance re- 
quirements for the TSR-II are summarized in Chapter 9. The main- 
tenance and calibration schedule is spelled out in Chapter 10. The 
procedures for assembly and disassembly of the TSR-II are outlined 
in Chapter 11. 


19940 (PPA-C—2) PUSPATI Triga Reactor Uses’ 
Manual, (Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). 
23 Dec 1982. t Malay). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86701027. 

This pamphlet represents a guideline towards the usage of 
PUSPATI Triga Reactor. 


19941 Fatigue behavior at 650°C of 20% cold-worked 
type 316 stainless steel irradiated at 550°C in the High-Flux 
Isotope Reactor (HFIR). Grossbeck, M.L.; Liu, K.C. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 732-744 of 
Effects of radiation on materials. Philadelphia, PA; Ameri- 
can Society for Testing Materials (Jun 1984). (CONF- 
840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Type 316 stainless steel in the 20% cold-worked condition 
was irradiated in the High Flux Isotope Reactor (HFIR) and subse- 
quently tested in fatigue. The specimens were irradiated at 550°C 
to damage levels of 8 to 12 displacements per atom (dpa) and trans- 
mutation helium levels of 300 to 500 atomic parts per million 
(appm). Fatigue testing at 650°C revealed that cyclic life was not 
significantly affected by the irradiation. However, unlike the results 
of tests of the same material at 550°C, no endurance limit was ob- 
served. The absence of an endurance limit is interpreted in terms of 
thermal creep. 


19942 Neutron irradiated mechanical properties of some 
rapidly solidified austenitic stainless steels. Harlig, O.K.; 
Grant, N.J.; Kohse, G.; Lee, M.; Sohn, D-S. (Nuclear Reac- 
tor Laboratory and Department of Materials Science and 
Engineering, Massachusetts Institute of Technology, Cam- 
bridge, MA). pp 757-767 of Effects of radiation on materi- 
als. Philadelphia, PA; American Society for Testing Materi- 
als (Jun 1984). (CONF- 840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The development of several rapidly solidified Type 316 
stainless steel alloys for possible application in the first wall of 
fusion reactors is described. One series is based on titanium addi- 
tions leading to fine titanium carbide (TiC) precipitates, and another 
on oxide dispersion strengthening through addition of yttrium 
oxide. These materials were irradiated in the High Flux Isotope Re- 
actor of the Oak Ridge National Laboratory at doses up to 34 dis- 
placements per atom (dpa) with associated high helium production 
of 3100 atomic parts per million (appm). Post-irradiation mechani- 
cal properties derived from the MIT Miniaturized Disk Bend Test 
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are reported. It is concluded that post-irradiation yield strength is 
not a problem for this class of alloy, but helium embrittlement lead- 
ing to intergranular fracture is a critical issue. This first generation 
of rapidly solidified alloys is found to behave similarly to ingot 
processed material; nevertheless, rapid solidification is expected to 
be a highly useful tool in future efforts to improve grain and grain 
boundary microstructures. Such improvements may lead to mitiga- 
tion of radiation-induced helium embrittlement effects and other 
negative structural factors. 


19943 Tensile properties and swelling of 20% cold- 
worked Type 316 stainless steel irradiated in a High-Flux 
Isotope Reactor (HFIR). Klueh, R.L.; Grossbeck, M.L. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 768-782 of 
Effects of radiation on materials. Philadelphia, PA; Ameri- 
can Society for Testing Materials (Jun 1984). (CONF- 
840604—). 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Immersion density and elevated-temperature tensile proper- 
ties were determined on 20% cold-worked Type 316 stainless steel 
irradiated in the High-Flux Isotope Reactor (HFIR) at approxi- 
mately 285, 370, 470, 560, and 620°C to influences of 1.8 to 6.2 X 
1076 neutrons (n)/m? (>0.1 MeV), which resulted in displacement 
damage levels of 16 to 54 displacements per atom (dpa) and helium 
concentrations of 900 to 3300 atomic parts per million (appm). Ten- 
sion tests were done at temperatures near the estimated irradiation 
temperatures. Swelling increased with increasing irradiation tem- 
perature to a maximum of 2.1% at 620°C. Irradiation at the lowest 
temperatures (285 and 370°C) increased the strength. At the higher 
irradiation temperatures, the strength decreased during irradiation. 
Ductility generally reflected the strength behavior: an increase in 
strength resulted in a decrease in ductility. When the present data 
are compared with previously published data, there is good agree- 
ment with one exception. Previous experiments showed a large de- 
crease in ductility when irradiated at 600°C and tested at 575°C 
that was not observed in the present tests. There was also good 
agreement between HFIR-irradiated steel and literature data for 
Experimental Breeder Reactor-II (EBR-II)-irradiated steel. 


19944 Charpy toughness and tensile properties of a neu- 
tron-irradiated stainless steel submerged-arc weld cladding 
overlay. Corwin, W.R.; Berggren, R.G.; Nanstad, R.K. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 951-971 of 
Effects of radiation on materials. Philadelphia, PA; Ameri- 
can Society for Testing Materials (Jun 1984). (CONF- 
840604—). 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The possibility of stainless steel cladding increasing the re- 
sistance of an operating nuclear reactor pressure vessel to extension 
of surface flaws is highly dependent upon the irradiated properties 
of the cladding. Therefore, weld overlay cladding irradiated at tem- 
peratures and fluences relevant to power reactor operation was ex- 
amined. The cladding was applied to a pressure vessel steel plate by 
the submerged-arc, single-wire, oscillating electrode method. Three 
layers of cladding were applied to provide a cladding thickness 
adequate for fabrication of test specimens. The first layer was Type 
309, and the upper two layers were Type 308 stainless steel. There 
was considerable dilution of the Type 309 in the first layer of clad- 
ding as a result of excessive melting of the base plate. Specimens 
for the irradiation study were taken from near the base plate/clad- 
ding interface and also from the upper layers of cladding. Charpy 
Vnotch and tension specimens were irradiated at 288°C to neutron 
fluences of 2 X 1075 neutrons (n)/m? (E>1 MeV). When irradiated, 
both Types 308 and 309 cladding showed a 5 to 40% increase in 
yield strength accompanied by a slight increase in ductility in the 
temperature range from 25 to 288°C. All cladding exhibited duc- 
tile-to-brittle transition behavior during impact testing. The Type 
308 cladding, microstructurally typical of that in reactor pressure 
vessels, showed very little degradation in either upper-shelf energy 
or transition temperature due to irradiation. Conversely, the impact 
properties of the specimens containing the highly diluted Type 309 
cladding, microstructurally similar to that produced during some 
off-normal welding conditions in existing reactors, experienced sig- 
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nificant increases in transition temperature and drops of up to 50% 
in uppershelf energy. 


19945 Analysis of Charpy V-notch impact toughness of 
irradiated A533-B class 1 plate and four submerged-arc welds. 
Berggren, R.G.; Hawthorne, J.R.; Nanstad, R.K. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 1094-1110 
of Effects of radiation on materials. Philadelphia, PA; 
American Society for Testing Materials (Jun 1984). (CONF- 
840604—) 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Studies of the effects of neutron irradiation on Charpy V- 
notch impact properties of steels have, in general, included a mini- 
mum number of tests for each combination of material and irradia- 
tion parameters. The present study attempts to apply statistical 
analyses with multiple testing at selected temperatures to assess the 
accuracy and reliability of results. Charpy V-notch impact test 
specimens were irradiated in the Bulk Shielding Reactor at Oak 
Ridge National Laboratory at 288°C to target neutron fluences of 2 
X 1075 neutrons (n)/m? (>1 MeV). The materials were ASTM 
A533-B Class 1 plate (HeavySection Steel Technology Plate 02) 
and four submerged-arc welds representing current nuclear pressure 
vessel fabrication practice. Both unirradiated and irradiated speci- 
mens were tested by two separate groups and multiple tests were 
conducted at several selected temperatures. Statistical analyses per- 
mitted determination of material and test variability and an interla- 
boratory comparison. Several Charpy curve-fitting methods were 
used and results are compared with predictions from several “trend 
curve” expressions. 


19946 Effects of neutron irradiation on fracture tough- 
ness of A533-B Class 1 plate and four submerged-arc welds. 
Menke, B.H.; Berggren, R.G.; McGowan, J.J.; Miller, K.C.; 
Nanstad, R.K. (Materials Eng. Associates Inc., Lanham, 
MD). pp 1111-1130 of Effects of radiation on materials. 
Philadelphia, PA; American Society for Testing Materials 
(Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

An irradiation program was carried out with four sub- 
merged-arc welds and one plate of A533-B Class 1 pressure vessel 
steel. The welds were made by commercial vendors using current 
welding practice and contained relatively low copper levels. The 
target fluence was 2 X 107° neutrons (n)/m? (E > 1 MeV). The 
program was administered by Oak Ridge National Laboratory 
(ORNL) through the Heavy Section Steel Technology Program 
Office, and the testing was shared by ORNL and Materials Engi- 
neering Associates, Inc. (MEA). The results of the test program in- 
dicated that the welds had generally very good properties (tension, 
Charpy V-notch, and fracture toughness) prior to irradiation and 
with the exception of tearing modulus all five materials were rela- 
tively insensitive to irradiation on the upper shelf. The data further 
indicated that shifts of the transition region to higher temperature 
with irradiation is directly related to the copper and nickel content. 


19947 Some observations on the effect of stress on irra- 
diation-induced swelling in AISI Type 316 stainless steel. 
Lauritzen, T.; Bell, W.L.; Rosa, J.M.; Vaidyanathan, S. 
(General Electric Company, Sunnyvale, CA). pp 221-232 of 
Effects of radiation on materials. Philadelphia, PA; Ameri- 
can Society for Testing Materials (Jun 1984). (CONF- 
840604—) 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

An evaluation of the effect of stress on the swelling behavior 
of 20% cold-worked AISI Type 316 stainless steel was conducted. 
Beam specimens strained in a four-point bending mode during fast 
neutron irradiation in Experimental Breeder Reactor-11 (EBR-11) 
were selected for this study. Peak elastic fiber stresses in the beams 
ranged from 140 to 320 MPa during irradiation to 8 X 10”? neu- 
trons (n)/cm? (E>0.1 MeV) at temperatures of 685 and 697 K. Re- 
gions of the beams corresponding to tensile, compressive, and neu- 
tral loading were examined by transmission electron microscopy 
(TEM) to evaluate the type, morphology, and distribution of irra- 
diationinduced voids. TEM revealed a fairly uniform distribution of 
voids throughout the lower temperature beam with little difference 


22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, And Experimental Reactors 


noted in void size, void density, or swelling. In the higher tempera- 
ture beam, void densities increased by as much as a factor of two 
from the plane of zero stress-the central portion of the beam-to the 
tension and compression surfaces. This produced an increase in 
swelling relative to the neutral axis in both tension and compression 
regions, the latter showing a slightly lower swelling as the result of 
a somewhat smaller average void size. The general microstructure 
was that of a cold-worked material, with similar dislocation arrays 
in the three regions of the beams. Widely scattered faulted loops 
were detected but, because of their small size and density, no as- 
sessment regarding the influence of stress on such distributions was 
possible. However, there appeared to be no interaction between 
voids and dislocations and no encircling of voids with dislocation 
loops was noted. ? enhanced by a tensile stress such as is produced 
in bending. Moreover, the results also 


19948 Swelling of austenitic iron-nickelchromium ternary 
alloys during fast neutron irradiation. Garner, F.A.; Brager, 
H.R. (Hanford Eng. Development Lab., Richland, WA). pp 
187-201 of Effects of radiation on materials. Philadelphia, 
PA; American Society for Testing Materials (Jun 1984). 
(CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Swelling data are now available for 15 iron-nickel-chromium 
ternary alloys irradiated to exposures as high as 110 displacements 
per atom (dpa) in Experimental Breeder Reactor-II (EBR-II) be- 
tween 400 and 650°C. These data confirm trends observed at lower 
exposure levels and extend the generality of earlier conclusions to 
cover a broader range of composition and temperature. It appears 
that all austenitic iron-nickel-chromium ternary alloys eventually 
approach an intrinsic swelling rate of about1%/dpa over a range of 
temperature even wider than studied in this experiment. The dura- 
tion of the transient regime that precedes the attainment of this rate 
is quite sensitive to nickel and chromium content, however. At 
nickel and chromium levels typical of 300 series steels, swelling 
does not saturate at engineering-relevant levels. However, there ap- 
pears to be a tendency toward saturation that increases with declin- 
ing temperature, increasing nickel and decreasing chromium levels. 
Comparisons of these results are made with those of similar studies 
conducted with charged particles. Conclusions are then drawn con- 
cerning the validity of charged particle simulation studies to deter- 
mine the compositional and temperature dependence of swelling. 


19949 Critical assessment of low-fluence irradiation creep 
mechanisms. Henager, C.H.; Simonen, E.P. (Pacific North- 
west Laboratory, Richland, WA). pp 75-97 of Effects of ra- 
diation on materials. Philadelphia, PA; American Society 
for Testing Materials (Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

A climb-controlled guide (CCG) creep model, which had 
been used to successfully rationalize low-fluence, light-ion irradia- 
tion creep data in pure nickel, accounted for low-fluence irradiation 
creep rates and loop growth rates in Type 316 stainless steel. The 
model also predicted a weak stress dependence and a weak temper- 
ature dependence in agreement with typical observations. Both 
light-ion and neutron irradiation creep measurements and micros- 
tructural observations at low fluences were examined and com- 
pared with predictions of the CCG model. Calculated creep rates 
compared to measured creep rates demonstrated that dislocation 
glide was the dominant mode of deformation during low-fluence 
creep when interstitial loops were small. When the interstitial loop 
radius approached one half the average dislocation glide distance, 
the dislocation glide contribution was small. The stress-induced pre- 
ferred absorption (SIPA) creep mechanism contributed an increas- 
ing fraction of the total deformation as the loop radius increased 
and became dominant at fluences greater than 1 displacement per 
atom (dpa). The CCG creep model assumes that glissile network 
dislocations intersect the small dislocation loop glide barriers, climb 
into a favorable orientation, and annihilate the loop through a 
Burgers vector reaction. Dislocation climb controls the rate of loop 
annihilation that allows dislocation glide between loop barriers. The 
creep rate is determined by a balance between irradiation-enhanced 
dislocation climb and interstitial loop growth. 
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19950 (HEDL—7562) N Reactor Production Assurance 
Program blance of plant evaluation: report of findings and 
conclusions. Hurd, E.N.; Bitten, EJ. ——— oe (Hanford En- 
aes eering Development Lab., Richland, WA (USA)). Mar 

85. Contract AC06-76FF02170. 32p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86005483. 

Fourteen tasks were identified by UNC Nuclear Industries 
for evaluating the life expectancy of N Reactor structures, systems 
and components in the Balance of Plant portion of the Production 
Assurance Program. A Westinghouse Hanford Company (WHC) 
evaluation team was assigned to each of these fourteen tasks. A uni- 
form set of criteria was used by all teams in evaluating the prob- 
lems that may be encountered during the extended plant operating 
lifetime. The overall conclusion is that extended life to those Bal- 
ance of Plant components and systems studied can be achieved. 
Problems with the potential for compromising that conclusion are 
identified, and feasible solutions are provided. 


19951 (UNI-SA—160) Preliminary design considerations 
for automatic refueling at N Reactor. Quapp, W.J.; Yount, 
J.A. (Pacific Northwest Labs., Richland, WA (USA); UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 13 Nov 
1985. Contract AC06-76RL01857;AC06-76RLO01830. 15p. 
(CONF-8511129—3). NTIS, PC A02/MF AO0l; 1; GPO 
Dep. File Number DE86006972. 

From RAWG robotic and automation workshop; Los 
Alamos, NM, USA (21 Nov 1985). 

The Refueling Enhancement Program is an effort to upgrade 
and improve the N Reactor refueling operation. Primary goals of 
this effort are to reduce personnel exposure, reduce effluents to the 
environment, and, where possible, increase the refueling rate. 
Recent advances in available commercial robotics systems have 
prompted a look at automating the Charge/Discharge (C/D) oper- 
ations. Current efforts will culminate in a conceptual design report 
(CDR) and accompanying economic and risk analysis in January 
1986. Based on the results in that report, DOE will review the via- 
bility of the approach as a future capital project. Implementation of 
automation in existing plants raises questions regarding both the 
programmatic (how does one implement such an effort) and techni- 
cal (what equipment is available; how will it be applied) concerns. 
This paper addresses both aspects. 


19952 (UNI-SA—165) Operational, safety, and plant-life 
benefits derived from an incore detector system at the Han- 
ford N Reactor. Toffer, H. (UNC Nuclear Industries, Inc., 
Richland, WA (USA)). 21 Feb 1986. Contract AC06- 
76RLO01857. 34p. (CONF-860262—1). NTIS, PC A03/MF 
A0l; 1; GPO Dep. File Number DE86006971. 

From DOE/ANL training course; Gaithersburg, MD, USA 
(24 Feb 1986). 

A presentation on the benefits to be derived from the up- 
coming incore neutron detector installation in the Hanford N Reac- 
tor has been prepared for the DOE/ANL training course on "The 
Potential Safety Impact of New and Emerging Technologies on the 
Operation of DOE Nuclear Facilities.” Although the complete 
system will not become operational until next fiscal year, prelimi- 
nary testing and supportive analysis indicate that significant benefits 
will be derived to assure extended safe operation beyond the design 
life of the plant. Specific benefits to be derived from the instrumen- 
tation system include: safety surveillance to support to flux shaping 
efforts needed to extend the operating life of the graphite stack, to 
provide a better assessment of operating and safety margins, and to 
help operators with the operation of a complex nuclear reactor. 
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REFER ALSO TO CITATION(S) 19833, 19894, 20040, 20663, 20691 


19953 (BNL-NUREG—37589) Standard problems for 
structural computer codes. Philippacopoulos, A.J.; Miller, 
C.A.; Costantino, C.J. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CH00016. 9p. (CONF- 
8510173—59). NTIS, PC A02/MF A0Ol - GPO. File 
Number TI86006247. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

BNL is investigating the ranges of validity of the analytical 
methods used to predict the behavior of nuclear safety related 
structures under accidental and extreme environmental loadings. 
During FY 85, the investigations were concentrated on special 
problems that can significantly influence the outcome of the soil 
structure interaction evaluation process. Specially, limitations and 
applicability of the standard interaction methods when dealing with 
lift-off, layering and water table effects, were investigated. This 
paper describes the work and the results obtained during FY 85 
from the studies on lift-off, layering and water-table effects in soil- 
structure interaction. 


19954 (BNL-NUREG—37678) Mitigation of internally 
initiated severe accidents for a BWR Mark-II power plant. 
Yang, J.W.; Pratt, W.T. (Brookhaven National Lab., Upton, 

(USA)). 1985. Contract AC02-76CHO00016. 12p. 
(CONF-850206—36). NTIS, PC A02/MF AO! - GPO. File 
Number T186007125. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

A probabilistic risk assessment and consequence analysis for 
a BWR with a Mark-II containment design has shown that 
overpressurization is the dominant containment failure mode for a 
wide range of potential core meltdown accidents. This failure mode 
is a major contributor to the predicted off-site health consequences. 
Mitigation of this failure mode is aimed at maintaining the contain- 
ment integrity by using a wetwell venting system and a drywell 
spray system. Detailed analyses with the MARCH 2 code were 
used to determine the effectiveness of the mitigating features. The 
results show that the wetwell venting system is capable of prevent- 
ing overpressurization in the containment and the drywell spray 
system is needed to reduce the corium/concrete interactions. How- 
ever, additional mitigating systems are required for long-term cool- 
ing of the corium and ultimate removal of the decay heat for the 
ATWS case. 


19955 (BNL-NUREG—37679) Evaluation of containment 
failure modes and fission product releases during core melt- 
down accidents in a BWR with a Mark III containment. 
os H.; Yu, W.S.; Jaung, R.; Pratt, W.T. (Brookhaven 
National Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. 14p. (CONF-850206—38). NTIS, PC A02/MF 
AO1 - GPO. File Number T186007124. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

An assessment is described of potential failure modes and fis- 
sion product releases for a large number of postulated core melt- 
down accidents in a BWR with a Mark III containment. For this 
containment design, the most important failure mode was found to 
be due to hydrogen related phenomena. A one-dimensional lumped 
parameter computer code has been developed and used to deter- 
mine the probability of various hydrogen phenomena for a range of 
postulated core meltdown sequences. Potential containment loads 
have been estimated and compared against the containment capac- 
ity to determine the probability of containment failure. The fission 
product release assessment began by using the MARCH/CORRAL 
system of codes with key input parameters varied over a reasonable 
range. The parameters relate to primary system retention, re-emis- 
sion, pool scrubbing, and fission product release in-vessel vs ex- 
vessel. The final step used more mechanistic calculations based on 
the system of codes recently developed under sponsorship of the 
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Accident Source Term Program Office, NRC, and compares these 
predictions with the range of releases calculated in the sensitivity 
study. 


19956 (BNL-NUREG—37692) Insights gained from in- 
depth reviews of several industry generated PRAs. Pratt, 
W.T.; Khatib-Rahbar, M.; Bari, R.A.; Rosenthal, J. (Brook- 
haven National Lab., Upton, NY (USA); Nuclear Regula- 
tory Commission, Washington, DC (USA)). 1985. Contract 
ACO2-76CH00016. 10p. (CONF-850206—37). NTIS, 
A02/MF A0O1 - GPO. File Number T186007122. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985 

Dering the last several years BNL staff have performed in- 
depth reviews of the containment failure modes and fission product 
release analyses of all the “industry” PRAs submitted to the Office 
of Nuclear Reactor Regulation, NRC. This program started with a 
reevaluation of the risks reported in the Zion and Indian Point 
Probabilistic Safety Studies (PWRs with large dry containments) 
and was followed by reviews of the Limerick (BWR with Mark II 
containment) and Big Rock Point (early BWR design) PRAs. We 
are currently completing reviews of the GESSAR-II (BWR with a 
Mark III containment) and Millstone-3 (PWR with a subatmos- 
pheric containment) PRAs. This paper therefore presents the in- 
sights gained from extensive reevaluations of the risk associated 
with a wide range of reactor and containment designs. In particu- 
lar, the paper shows how changing methodology has influenced our 
understanding of containment performance under degraded core 
conditions and how this influences the frequency, timing and mag- 
nitude of fission product release to the environment, which in turn 
impacts potential off-site consequences. 18 refs. 


19957 (CONF-860414—1) Evaluation of EBR-II driver- 
fuel elements following an unprotected station blackout acci- 
dent, Chang, L.K.; Bottcher, J.H. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31-109-ENG-38. 17p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006453. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 

One of the current design objectives for a liquid metal reac- 
tor (LMR) is the inherent shutdown-cooling capability of the reac- 
tor, such that the reactor itself can safely reduce power following a 
total loss of pump power without activating the reactor shutdown 
system (RSS). Following a loss-of-flow (LOF) accident and a fail- 
ure of RSS, in EBR-II, reactor core damage and plant restartability 
is of considerable interest. In the LOF event, high temperature in 
the reactor causes negative reactivity feedback that reduces reactor 
power. After an accident, reactor fuel performance is one of the 
factors used to assess the restartability of the plant. A thermal-hy- 
draulic-neutronic analysis was performed to determine the response 
of the plant and the temperature of individual subassemblies. These 
temperatures were then used to assess the damage to driver fuel 
elements caused by the station blackout accident. The maximum 
depth of cladding wastage from molten eutectic at temperatures 
>715°C was found to be 0.0053 mm for the hottest subassembly; 
this value is considerably less than the 0.28 mm cladding thickness. 
12 refs. 


19958 (CONF-860414—7) Safety implications of control 
systems program at ORNL. Smith, O.L. (Oak Ridge 2p. 
al Lab., TN (USA)). 1986. Contract AC05-840R21400. 2 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Nene 
DE86007335. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 A: Looe 1986). 

Simulations of two P point to several conclusions that 
bear on the principle interests of Unresolved Safety Issue A-47: (1) 
The simulated control systems of both plants exhibit considerable 
ability to respond to the investigated classes of off-normal disturb- 
ances. (2) Overfill of the steam generators usually produced only 
minor cooling of the primary side. (3) Despite protective features, 
substantial amounts of water could be injected into the steam lines 
because of low steam quality or high water level. Whether this cre- 
ates the potential for water-hammer damage or other mass or mo- 
mentum effects requires further analysis. (4) Potential core-unco- 
very scenarios explored steam generator tube rupture and other 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


small breaks that might lead to loss of primary inventory without 
actuation of high pressure injection. The results indicated situations 
in which automatic actuation of high pressure injection would ter- 
minate the leak and others in which operator intervention appeared 
necessary. 19 figs. 


19959 (CONF-860414—8) System modeling and simula- 
tion at EBR-II. Dean, E.M.; Lehto, W.K.; Larson, H.A. 
(Argonne National Lab., Idaho Falls, ID (USA)). 1986. 
Contract W-31-109-ENG-38. 15p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86007507. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 

The codes being developed and verified using EBR-II data 
are the NATDEMO, DSNP and CSYRED. NATDEM6O is a vari- 
ation of the Westinghouse DEMO code coupled to the NATCON 
code previously used to simulate perturbations of reactor flow and 
inlet temperature and loss-of-flow transients leading to natural con- 
vection in EBR-II. CSYRED uses the Continuous System Model- 
ing Program (CSMP) to simulate the EBR-II core, including 
power, temperature, control-rod movement reactivity effects and 
flow and is used primarily to model reactivity induced power tran- 
sients. The Dynamic Simulator for Nuclear Power Plants (DSNP) 
allows a whole plant, thermal-hydraulic simulation using specific 
component and system models called from libraries. It has been 
used to simulate flow coastdown transients, reactivity insertion 
events and balance-of-plant perturbations. 


19960 (EGG-M—32485) Developing a knowledge base for 
the management of severe accidents. Nelson, W.R.; Jenkins, 
J.P. (EG and G Idaho, Inc., Idaho Falls (USA); Nuclear 
Regulatory Commission, Washington, DC (USA)). 1986. 
Contract AC07-761D01570. 6p. (CONF-860415—7). NTIS, 
PC A02/MF AO! - GPO. File Number TI86007634. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

, Prior to the accident at Three Mile Island, little attention 
was given to the development of procedures for the management of 
severe accidents, that is, accidents in which the reactor core is 
damaged. Since TMI, however, significant effort has been devoted 
to developing strategies for severe accident management. At the 
same time, the potential application of artificial intelligence tech- 
niques, particularly expert systems, to complex decision-making 
tasks such as accident diagnosis and response has received consider- 
able attention. The need to develop strategies for accident manage- 
ment suggests that a computerized knowledge base such as used by 
an expert system could be developed to collect and organize 
knowledge for severe accident management. This paper suggests a 
general method which could be used to develop such a knowledge 
base, and how it could be used to enhance accident management 
capabilities. 


19961 (EGG-RTH—7085) Proposals for investigating in- 
water 


strument tube line breaks in pressurized reactors. 
Fletcher, C.D.; Charlton, T.R.; Loomis, G.G.; Hall, D.G.; 
Cozzuol, J.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1985. Contract AC07-76I1D01570. 38p. NTIS, PC A03/ 
MF AO! - GPO. File Number T186005321. 

Questions posed by the NRC pertaining to instrument tube 
critical flow and applicability of the Semiscale experimental facility 
are evaluated. A program is recommended to investigate the issue 
of generic PWR safety following hypothetical rupture of instru- 
ment tubes due to consequences of seismic events. 


19962 (EGG-RTH—7103) Quick look report for semis- 
cale MOD-2C Test S-FS-11. Plessinger, M.P. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Nov 1985. Contract ACO7- 
761D01570. 110p. NTIS, PC A06/MF AOl1 - GPO. File 
Number T1I86005308. 

Results of a preliminary analysis of the fifth test performed 
in the Semiscale MOD-2C Steam Generator Feedwater and Steam 
Line Break (FS) experiment series are presented. Test S-FS-11 sim- 
ulated a pressurized water reactor transient initiated by a 50% 
break in a steam generator bottom feedwater line downstream of 
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the check valve. With the exception of primary pressure, the initial 
conditions represented the initial conditions used for the C-E 
System 80 Final Safety Analysis Report (FSAR) Appendix 15B cal- 
culations. The transient included an initial 600 s period in which 
only automatic plant protection systems responded to the initiating 
event. This period was followed by a series of operator actions nec- 
essary to stabilize the plant followed by break isolation and affected 
loop steam generator refill with auxiliary feedwater. The test results 
provided a measured evaluation of the effectiveness of the automat- 
ic responses in minimizing primary system overpressurization and 
operator actions in stabilizing the plant. Test data also provided a 
basis for comparison with other tests in the series of the effects of 
break size on primary overpressurization and primary-to-secondary 
heat transfer. 64 figs. 


19963 (EPRI-NP—4292) Simulation of the TMI-2 acci- 
dent using the MAAP Modular Accident Analysis Program, 
Version 2.0. Final report. Kenton, M.A.; Henry, R.E,; 
Sharon, A.; Epstein, M. (Fauske and Associates, Inc., Burr 
Ridge, IL (USA)). Jan 1986. 117p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File iamber 
7186920127. 

The first 3.5 hours of the TMI-2 accident were simulated 
using the Modular Accident Analysis Program, Version 2.0. Results 
for times prior to the reflood of the core at 2.9 hours generally 
agree well with the accident data. Results for the period after the 
reflood were found to depend sensitively on assumptions of core 


geometry. 


19964 (EPRI-NP—4354) Large-scale hydrogen burn 
equipment experiments. Final report. Achenbach, J.A.; 
Miller, R.B.; Srinivas, V. (Westinghouse Electric Corp., 
Pittsbur PA (USA). Nuclear Technology Div.). Dec 
1985. 266p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920107. 

Experiments were conducted to examine the ability of select- 
ed types of equipment in nuclear plants to operate during and after 
a hydrogen burn event, such as that which occurred in the TMI-2 
accident. Both premixed and continuous injection tests were con- 
ducted in a 52-foot diameter sphere at the US DOE Nevada test 
site. The sphere provided controlled testing in a large-scale volume, 
but was not a mock-up of any reactor configuration. Twenty-one 
equipment types and twenty-four cable types were tested. The 
equipment included pressure transmitters, solenoid valves, a motor 
operated valve, limit switches, a fan motor, resitance temperature 
detectors (RTDs), hydrogen igniters, and containment pentrations. 
All equipment was operated during the experiments, with the ex- 
ception of the cable samples and penetration leads. Fifteen pre- 
mixed and continuous injection tests were performed. Measure- 
ments were made of equipment operability, equipment temperature, 
and chamber pressure, temperature, and heat flux. Except for sever- 
al spurious malfunctions attributed to testing problems, all but a few 
equipment specimens operated normally during and after all tests. 
144 figs., 36 tabs. 


19965 (EPRI-NP—4357) EPRI DATATRAN data bank 
catalog. Cordes, G.A. (Intermountain Technologies, Inc., 
Idaho Falls, ID (USA)). Jan 1986. 322p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920143. 

The Electric Power Research Institute (EPRI) has estab- 
lished a data bank for the nuclear utilities using the DATATRAN 
computer code executive and data base management system. This 
rapidly expanding data bank contains data bases archiving data 
from nuclear industry experimental test programs and nuclear plant 
transient events. The report catalogs the data bases of the EPRI 
DATARAN data bank and the associated DATATRAN modules. 
51 figs., 103 tabs. 


19966 (HEDL-SA—3182) TUCOP failure threshold test 
CO6R. Culley, G.E., Ferrell, P.C.; Herbert, R.; Woods, 
W.J. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1984. Contract AC06-76FF02170. 32p. 
(CONF-841105—71). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86001555. 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

: The CO6R test was the sixth single-pin test in the collabora- 
tive US/UK PFR/TREAT transient testing program. It was de- 
signed to study the mechanism, time and location of cladding fail- 
ure and first fuel escape in an intermediate channel transient under- 
cooling - overpower accident (TUCOP). It complements the LOS? 
and LO7® tests which studied post failure fuel dispersal in a similar 
hypothetical accident. The test fuel was a single irradiated driver 
fuel pin taken from the UK’s Prototype Fast Reactor (PFR) after 
~4% peak burnup. The CO6R test has produced evidence that both 
pre and post failure internal fuel motions produce net fuel worth 
decreases that would help mitigate a TUCOP accident in an 
LMFBR. Furthermore, the high axial failure location will prevent 
worth increases even if emergent fuel momentarily accumulates at 
the failure site before it disperses upward. 


19967 (JAERI-M—84-074) EUREKA-2: a computer code 
for the reactivity accident analysis in a water cooled reactor. 
Ohnishi, Nobuaki; Harami, Taikan; Hirose, Hirohisa; 
Uemura, Mutsumi. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Tbar- 
aki. Tokai Research Establishment), May 1984. 66p. (In Ja 
anese). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86700995. 

EUREKA-2, a computer code for the reactivity accident 
analysis, has been developed in order to analyze neutronic, thermal 
and hydrodynamic transient behaviors in a water cooled reactor. 
EUREKA-2 can analyze the transient response of the core against 
the reactivity change caused by control rod withdrawal, coolant 
flow change and/or coolant temperature change. Especially, it can 
well simulate fast transient behaviors in serious reactivity accidents. 
This code calculates coupled neutronic and thermal-hydrodynamic 
responses for multi-regions in the core. EUREKA-2 has been de- 
veloped by improving the fluid flow model of EUREKA and can 


analyze the reactivity accidents in which coolant temperature rises 
quickly and vapor is produced. 


19968 (JAERI-M—84-188) Assessment of the THYDE- 
B1/Mod 0 code with data from ROSA-III loss-of-coolant ex- 
periments. Iriko, Masanori; Kukita, Yutaka; Tasaka, Kanji. 
(Japan Atomic Energy Research Inst., Tokyo; a 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Ri 
search Establishment). Oct 1984. 105p. NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE86700997. 

The calculational capability of the THYDE-B1 (Mod 0) 
computer code, a fast-running best-estimate code for prediction of 
thermal-hydraulic response of a boiling water reactor during a loss- 
of-coolant accident, was assessed against test data from ten runs of 
ROSA-III recirculation-line break tests, where break area was 
changed parametrically from 0 to 200%. The overall system re- 
sponse during these tests was well reproduced by the code, howev- 
er, the detailed response was not reproduced correctly because of 
various simplified assumptions in the code, e.g., neglecting the core- 
spray cooling effets. Discrepancy between the calculated and meas- 
ured responses was observed particularly for: (1) the time of initi- 
ation of steam discharge through the automatic depresurization 
system for small breaks (<5%), (2) in-vessel steam generation due 
to flashing of coolant and vaporization of emergency core cooling 
water for intermediate and large breaks (> =5%), and (3) rod sur- 
face heat transter regimes for large breaks (>50%). The calculation 
reproduced PCTs for the small breaks, but underpredicted PCTs 
for the intermediate breaks. The calculated rod temperature behav- 
iors for the large breaks were qualitatively different from the data. 


19969 (JAERI-M—84-200) Transient analysis of multi- 
failure conditions by using PWR plant simulator. Morisaki, 
Hidetoshi; Yokobayashi, Masao. (Japan Atomic Energy Re- 
search Inst., Tokyo; oe Nuclear Ship Research and De- 
velopment Agency, T re Nov 1984. 119p. (In Japanese). 
NTIS Only), PC A06/MF AOl1. File Number 
DES6701005. 


This report describes results of the analysis of abnormal tran- 
sients caused by multifailures using a PWR plant simulator. The 
simulator is based on an existing 822MWe power plant with 3 
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loops, and designed to cover wide range of plant operation from 
cold shutdown to full power at the end of life. Various malfunc- 
tions to simulate abnormal conditions caused by equipment failures 
are provided. In this report, features of abnormal transients caused 
by concurrence of malfunctions are discussed. The abnormal condi- 
tions studied are leak of primary coolant, loss of charging and feed- 
water flows, and control systems failure. From the results, it was 
observed that transient responses caused by some of the malfunc- 
tions are almost same as the addition of behaviors caused by each 
single malfunction. Therefore, it can be said that kinds of malfunc- 
tions which are concurrent may be estimated from transient charac- 
teristics of each single malfunction. 


19970 (JAERI-M—84-218) Safety analysis of upgraded 
JRR-3 RETRAN-02/RR code, (2). Analysis of operational 
transients and accidents. Ikawa, Hiromasa; Asaka, 

Maeda, Toshiya; Fukuchi, Minoru; Yabushita, Yukihisa: 
Miyamoto, Keiji. (Japan Atomic Energy Research Inst., 

Tokyo; Japan Atomic Energy Research Inst., Tokai, Tbar- 
aki. Tokai Research Establishment). Dec 1984. 165p. (In 
Japanese). NTIS (US Sales Only), PC A08/MF AOL File 
Number DE86701025. 

This report describes the analytical results of operational 
transient and accidents for the safety assessment of upgraded JRR- 
3. The following six items of transients and accidents have been se- 
lected and analyzed for the assessment; 1. decrease of primary cool- 
ant flow, 2. decrease of secondary coolant flow, 3. blackout, 4. dis- 
charge of primary coolant accident, 5. main coolant pump stick ac- 
cident, 6. secondary coolant pump stick accident. In addition, this 
report presents some sensitivity studies for selected cases. Useful in- 
formation on the modeling technique and analytical method were 
obtained. The results show that the upgraded JRR-3 has enough 
margin with respect to the safety limits. 


19971 (JAERI-M—84-221) Effects of upper plenum in- 
jection on thermo-hydrodynamic behavior under refill and re- 
flood phases. Iwamura, Takamichi; Sobajima, Makoto; Abe, 
Yutaka; Adachi, Hiromichi; Ohnuki, Akira; Osakabe, Masa- 
hiro. Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Dec 1984. 159p. NTIS (US Sales 
Only), PC A08/MF A01. File Number DE86701006. 

In order to investigate the thermo-hydrodynamic behavior in 
core under simultaneous ECC water injection into the upper 
plenum and the intact cold leg during the refill and reflood phases 
of a PWR-LOCA, Tests S1-SH3 and S1-SH4 were performed by 
using Slab Core Test Facility (SCTF) with the injection of saturat- 
ed and 67K subcooled water into the upper plenum, respectively, 
under the same cold leg injection condition. The following major 
findings were obtained by examining these test results. (1) Although 
the core was cooled by the fall back water from the upper plenum 
into the core during the period of high injection rate into the upper 
plenum, the core was cooled mainly by the bottom flooding after 
the BOCREC (Bottom of core recovery). (2) The possible fall back 
flow rate estimated with a CCFL correlation rapidly decreased 
after the BOCREC because of the increase of steam generation rate 
in core. (3) Continuous fall back of subcooled water was not ob- 
served even under the condition with large upper plenum injection 
rate of subcooled water and with steam outflow through the lower 
plenum into the downcomer. The fall back was intermittently limit- 
ed by the rapid increase of upward steam flow which was generat- 
ed in the core due to the evaporation of the fall back water. (4) 
The rising of liquid level in the lower plenum was suppressed by 
the pressurization in core due to the evaporation of fall back water 
before the BOCREC and therefore the beginning of bottom reflood 
was delayed. Some selected data from Tests S1-SH3 and S1-SH4 
are also included in this report. 


19972 (JAERI-M—84-223) Characteristics of lower 
plenum injection reflood tests in SCTF Core-1. Sobajima, 
Makoto; Iwamura, Takamichi; Abe, Yutaka; Ohnuki, Akira; 
Sudo, Yukio; Osakabe, Masahiro; Adachi, Hiromichi. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablish ent). Dec 1984. 198p. NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE86701007. 
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Large Scale Reflood Test Program is being performed to 
study on the end of blowdown, refill and reflood process in loss-of- 
coolant accident of a PWR in cooperation among Japan, USA and 
FRG since 1976. The Slab Core Test Program is a part of the 
Large Scale Reflood Test Program together with the Cylindrical 
Core Test Program and the major purpose is to investigate the two 
dimensional thermo-hydrodynamic behavior in the core and the 
effect of fluid communication between the core and the upper 
plenum on the reflood phenomena. In the first lower plenum injec- 
tion gravity reflood test, the effect of downcomer which was ex- 
cluded from the forced feed reflood test was investigated. As the 
water accumulation in the downcomer exceeds that in the core, the 
core inlet flow rate increased and slightly better core cooling than 
the forced feed reflood case was observed at the lower core; how- 
ever overall cooling behavior was similar. In the test for studying 
the characteristies of low injection rate and its effect on the cooling 
of the blockage part, poor cooling of the core and a quench delay 
above the blockage was observed. As for the comparison of system 
characteristies with FCECHT-SEASET, though overall similarity 
was obtained, some two dimensionality dominated in SCTF test 
and a difference in quench characteristics from that in total block- 
age case was exhibited. 


19973 (JAERI-M—84-229) Main Steam Line break ex- 
periment at ROSA III - RUN 952. Standard Run with full 
ECCS. Kawaji, Masahiro; Nakamura, Hideo; Suzuki, Mitsu- 
hiro; Tasaka, Kanji; Anoda, Yoshinari; Kumamaru, Hiro- 
shige; Yonomoto, Taisuke; Murata, Hideo; Shiba, Masayo- 
shi. (Japan Atomic Energy Research Inst., ae J 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Dec 1984. 169p. NTIS (US Sales 
Only), PC A08/MF AO1. File Number DE86701000. 

This report presents the tal data for RUN 952, a 
100% Main Steam Line (MSL) break experiment performed at the 
ROSA-III test facility. The ROSA-III facility is a volumetrically 
scaled (1/424) system of a BWR/6 used for integral BWR LOCA 
simulation experiments. RUN 952 is a reference MSL break test 
performed with a 100% break upstream of the main steam isolation 
valve (MSIV) and full ECCS actuation logic. The MSL break is 
characterized by a relatively slower depressurization of the system 
due to a break flow of high mass quality, in comparison with a re- 
circulation line break test, RUN 901. Continuous flashing of the 
fluid in the pressure vessel was observed and a slow decrease in the 
downcomer water level eventually led to actuation of HPCS but 
not LPCS and LPCI. About 2/3 of the core was uncovered, how- 
ever, the coolant level recovered quickly following the HPCS in- 
jection. The peak cladding temperature reached was 752 K, which 
is 28 K lower than that obtained in RUN 901. 


19974 (JAERI-M—84-235) Mechanical energy release 
and fuel fragmentation in high energy deposition into fuel 
under a reactivity initiated accident condition. Tsuruta, Taka- 
haru; Saito, Shinzo; Ochiai, Masaaki. (Japan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Jan 
1985. 50p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File caus DE86701001. 

The fuel fragmentation is one of important subjects to be 
studied, since it is one of basic processes of molten fuel-coolant 
interaction (MFCI) and it has not yet been made clear enough. Ac- 
cordingly, UO: fuel fragmentation was studied in the NSRR experi- 
ments simulating a reactivity initiated accident (RIA). As results of 
the experiments, the distribution of the size of fuel fragments was 
obtained and the mechanism of fuel fragmentation was discussed as 
described below. It was revealed that the distribution was well dis- 
played in the form of logarithmic Rosin-Rammler’s distribution law. 
It was shown that the conversion ratio from thermal energy to me- 
chanical in the experiment was in inverse propotion to the volume- 
surface mean diameter defined as a ratio of the total volume of 
fragments to the total surface. Consequently, it was confirmed that 
the mean diameter was proper as an index for the degree of the fuel 
fragmentation. It was also pointed out that the Weber-type hydrau- 
lic instability model for fragmentation was consistent with the ex- 
perimental results. The mechanism of the fuel fragmentation is un- 
derstood as follows. Cladding tube is ruptured due to the increase 
in rod pressure when fuel is molten, and then molten fuel spouts 
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through the openings in the form of jet. As a result of molten fuel 
spouting, fuel is fragmented by the Weber-type of hydraulic insta- 
bility. The model well explains the effects of experimental param- 
eters as heat deposition, subcooling of cooling water and capsule 
diameter, on the fuel fragmentation. According to the model, fuel 
fragments have to be spherical. There were many spherical parti- 
cles which had hollow and burst crack. This may be due to internal 
burst during solidification process. The items which should be stud- 
ied further are also described in the end of this report. 


19975 (JAERI-M—85-001) Thermal-hydraulic — of 
Loss-of-Coolant Accident in the JMTR. Sakurai, Fumio; 
Oyamada, Rokuro. _— Atomic Energy oe Inst., 

Tokyo; Japan Atomic Energy Research Inst., Oarai, Ibaraki 

Oarai Research Establishment). Feb 1985. 37p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701028. 

The reevaluation of the Loss-of-Coolant Accident (LOCA) 
was required through the process of a safety review for the Japan 
Materials Testing Reactor (JMTR) core conversion from the high- 
enriched uranium fuel (Enrichment : 93%) to the medium-enriched 
uranium fuel (Enrichment : 45%). The following were concluded 
by thermal-hydraulic analysis of a LOCA caused by a double-ended 
pipe break in the JMTR primary cooling system. (1) The fuel in the 
core does not burn-out as long as it is covered with water. (2) A 
larger siphon break valve (larger than phi60mm) should be installed 
instead of the present one (phi25mm) on the primary cooling 
system in order to prevent the core from being uncovered with 
water in case of a LOCA caused by a double-ended pipe break. 
The present siphon break valve was installed to keep the core cov- 
ered with water in case of a LOCA caused by a small pipe rupture. 
In this analysis, the Siphon Breaker Analysis Code (SBAC) was 
written in order to analyse the size of the siphon break valve and 
its accuracy was confirmed to be within 5% through a verification 
experiment. 


19976 (LA-UR—85-3689) Two-field and drift-flux models 
with application to nuclear reactor safety. Travis, J.R. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 15p. (CONF-860454—1). NTIS, PC A02/MF A0O1 
- GPO; GPO Dep. File Number T186002408. 

From 2. international topical meeting on nuclear power plant 
thermal hydraulics and operations; Tokyo, Japan (15 Apr 1986). 

The ideas of the two-field (6 equation model) and drift-flux 
(4 equation model) description of two-phase flows are presented. 
Several example calculations relating to reactor safety are discussed 
and comparisons of the numerical results and experimental data are 
shown to be in good agreement. 16 refs., 32 figs. 


19977 (LA-UR—85-4172) Hydrogen-combustion analyses 
of large-scale tests. Gido, R.G.; Koestel, A. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 9p. (CONF-860204—24). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86004722. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

This report uses results of the large-scale tests with turbu- 
lence performed by the Electric Power Research Institute at the 
Nevada Test Site to evaluate hydrogen burn-analysis procedures 
based on lumped-parameter codes like COMPARE-H2 and associ- 
ated burn-parameter models. The test results: (1) confirmed, in a 
general way, the procedures for application to pulsed burning, (2) 
increased significantly our understanding of the burn phenomenon 
by demonstrating that continuous burning can occur, and (3) indi- 
cated that steam can terminate continuous burning. Future actions 
recommended include: (1) modification of the code to perform con- 
tinuous-burn analyses, which is demonstrated, (2) analyses to deter- 
mine the type of burning (pulsed or continuous) that will exist in 
nuclear containments and the stable location if the burning is con- 
tinuous, and (3) changes to the models for estimating burn param- 
eters. 
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19978 (LA-UR—85-4174) TRAC-PF1/MOD1 _thermal- 

hydraulic predictions of JAERI Slab Core Test Facility gravi- 

ty-feed tests. Gilbert, J.S.; Lin, J.C. (Los Alamos National 

Lab., NM (USA)). Dec 1985. Contract W-7405-ENG-36. 
. NTIS, PC A02/MF AOl - GPO; GPO Dep. File 
umber T186004724. 

The Transient Reactor Analysis Code, TRAC-PF1/MOD1, 
was used to analyze the Slab Core Test Facility gravity-feed tests 
(Runs 604, 605, 611, and 613) performed by the Japan Atomic 
Energy Research Institute. The objectives of the TRAC analysis 
are to compare the TRAC predictions with the test results and to 
assess the TRAC capability for simulating the core thermal-hydrau- 
lic behavior during the reflood phase of a large loss-of-coolant acci- 
dent. In general, the TRAC-calculated results agree well with the 
data. 


19979 (NUREG—0020-Vol.9-No.12) Licensed operating 
reactors. Status summary report, data as of November 30, 
1985. Volume 9, No. 12. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Resource Management). 
Jan 1986. 439p. NTIS, PC A19/MF AOl - GPO. File 
Number T186900707. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


19980 (NUREG—1031-Suppl.5) Safety evaluation report 
related to the operation of Millstone Nuclear Power Station, 
Unit No. 3 (Docket No. 50-423). Supplement No. 5 . (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Jan 1986. 74p. NTIS, PC 
A04/MF AOI - GPO. File Number TI86901014. 

This report supplements the Safety Evaluation Report 
(NUREG-1031) issued in July 1984, Supplement 1 issued in March 
1985, Supplement 2 issued in September 1985, Supplement 3 issued 
in November 1985, and Supplement 4 issued in November 1985 by 
the Office of Nuclear Reactor Regulation of the US Nuclear Regu- 
latory Commission with respect to the application filed by North- 
east Nuclear Energy Company (licensee and agent for the owners) 
for a license to operate Millstone Nuclear Power Station, Unit No. 
3 (Docket 50-423). The supplement provides more recent informa- 
tion regarding resolution of license conditions identified in the 
SER. Because of the favorable resolution of the items discussed in 
this report, the staff concludes that Millstone Nuclear Power Sta- 
tion, Unit No. 3, can be operated by the licensee at power levels 
greater than 5% without endangering the health and safety of the 
public. 13 refs. 


19981 (NUREG—1190) Loss of Power and Water 
Hammer Event at San Onofre, Unit 1, on November 21, 
1985. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Jan 1986. 200p. NTIS, PC A09/MF AOl1 - GPO. 
File Number T1I86900588. 

On November 21, 1985, Southern California Edison’s Onofre 
Nuclear Generating Station, Unit 1, located south of San Clemente, 
California, experienced a partial loss of inplant ac electrical power 
while the plant was operating at 60% power. Following a manual 
reactor trip, the plant lost all inplant ac power for 4 minutes and 
experienced a severe incidence of water hammer in the feedwater 
system which caused a leak, damaged plant equipment, and chal- 
lenged the integrity of the plant’s heat sink. The most significant 
aspect of the event involved the failure of five safety-related check 
valves in the feed-water system whose failure occurred in less than 
year, without detection, and jeopardized the integrity of safety sys- 
tems. The event involved a number of equipment malfunctions, op- 
erator errors, and procedural deficiencies. This report documents 
the findings and conclusions of an NRC Incident Investigation 
Team sent to San Onofre by the NRC Executive Director for Op- 
erations in conformance with NRC’s recently established Incident 
Investigation Program. 
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19982 (NUREG—1195) Loss of integrated control system 
power and overcooling transient at Rancho Seco on December 
26, 1985. (Nuclear Regulatory Commission, Washington, 
DC (USA)). Feb 1986. 158p. NTIS, PC A08/MF AOl - 
GPO. File Number T1I86901022. 

On December 26, 1985, Rancho Seco Nuclear Generating 
Station, located in Clay, California, about 25 miles southeast of Sac- 
ramento, experienced a loss of dc power within the integrated con- 
trol system (ICS) while the plant was operating at 76% power. The 
plant is owned by the Sacramento Municipal Utility District 
(SMUD). Following the loss of ICS dc power, the reactor tripped 
on high reactor coolant system (RCS) pressure followed by a rapid 
overcooling transient and automatic initiation of the safety features 
actuation system on low RCS pressure. The overcooling transient 
continued until ICS dc power was restored 26 minutes after its loss. 
The fundamental causes for this transient were design weaknesses 
and vulnerabilities in the ICS and in the equipment controlled by 
that system. These weaknesses and vulnerabilities were not ade- 
quately compensated by other design features, plant procedures or 
operator training. These weaknesses and vulnerabilities were large- 
ly known to SMUD and the NRC staff by virtue of a number of 
precursor events and through related analyses and studies. Yet, ade- 
quate plant modifications were not made so that this event would 
be improbable, or so that its course or consequences would be al- 
tered significantly. The information was available and known 
which could have prevented this overcooling transient; but in the 
absence of adequate plant modifications, the incident should have 
been expected. The report includes findings and conclusions of the 
NRC Incident Investigation Team sent to Rancho Seco by the 
NRC Executive Director for Operations in conformance with 
NRC's recently established Incident Investigation Program. 33 figs. 


(NUREG/CP—0072-Vol.2) Thirteenth Water Re- 
actor Safety Research Information Meeting. Volume 2. 
Weiss, A.J. (comp.). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Feb 1986. Contract AC02-76CHO00016. 583p. 
(CONF-8510173—Vol.2). NTIS, PC A25/MF A01 - GPO. 
File Number T186007445. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This six-volume report contains 151 papers out of the 178 
that were presented at the Thirteenth Water Reactor Safety Re- 
search Information Meeting held at the National Bureau of Stand- 
ards, Gaithersburg, Maryland, during the week of October 22-25, 
1985. The papers are printed in the order of their presentation in 
each session and describe progress and results of programs in nucle- 
ar safety research conducted in this country and abroad. Foreign 
participation in the meeting included thirty-one different papers 
presented by researchers from Japan, Canada, and eight European 
countries. The titles of the papers and the names of the authors 
have been updated and may differ from those that appeared in the 
final program of the meeting. This volume contains information on: 
materials engineering research; environmental effects in piping; and 
surry steam generator. 


19984 (NUREG/CP—0072-Vol.3) Thirteenth Water Re- 
actor Safety Research Information Meeting. Volume 3. 
Weiss, A.J. (comp.). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Feb 1986. Contract AC02-76CHO00016. 436p. 
(CONF-8510173—Vol.3). NTIS, PC A1l9/MF A0O1 - GPO. 
File Number T186007438. 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
six-volume report contains 151 papers out of the 178 
that were presented at the Thirteenth Water Reactor Safety Re- 
search Information Meeting held at the National Bureau of Stand- 
ards, Gaithersburg, Maryland, during the week of October 22-25, 
1985. The papers are printed in the order of their presentation in 
each session and describe progress and results of programs in nucle- 
ar safety research conducted in this country and abroad. Foreign 
participation in the meeting included thirty-one different papers 
presented by researchers from Japan, Canada, and eight European 
countries. The titles of the papers and the names of the authors 
have been updated and may differ from those that appeared in the 
final program of the meeting. This volume contains information on: 
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mechanical and structural research; seismic research; equipment 
qualification; nuclear plant aging; and process control. 


19985 (NUREG/CP—0072-Vol.4) Thirteenth water reac- 
tor safety research information meeting: Volume 
4. Weiss, A.J. (comp.). (Brookhaven National Lab., — 
NY (USA)). Feb 1986. Contract AC02-76CH00016. 47 
(CONF-8510173—Vol.4). NTIS, PC A20/MF A01 - G 
File Number T186007696. 


From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This six-volume report contains 151 papers out of the 178 
that were presented at the Thirteenth Water Reactor Safety Re- 
search Information Meeting held at the National Bureau of Stand- 
ards, Gaithersburg, Maryland, during the week of October 22-25, 
1985. The papers are printed in the order of their presentation in 
each session and describe progress and results of programs in nucle- 
ar safety research conducted in this country and abroad. Foreign 
participation in the meeting included thirty-one different papers 
presented by researchers from Japan, Canada and eight European 
countries. The titles of the papers and the names of the authors 
have been updated and may differ from those that appeared in the 
final program of the meeting. This volume presents information on: 
integral systems tests; 2D/3D research; and separate effects/experi- 
ments and analyses. 


19986 (NUREG/CP—0072-Vol.5) Thirteenth Water Re- 
actor Safety Research Information Meeting: 

Volume 5. Weiss, A.J. (comp.). (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regula- 
tory Research). Feb 1986. Contract AC02-76CH00016. 
462p. (CONF-8510173—Vol.5). NTIS, PC A20/MF AOl - 
GPO. File Number T1I86007697. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This six-volume report contains 151 papers out of the 178 
that were presented at the Thirteenth Water Reactor Safety Re- 
search Information Meeting held at the National Bureau of Stand- 
ards, Gaithersburg, Maryland, during the week of October 22-25, 
1985. The papers are printed in the order of their presentation in 
each session and describe progress and results of programs in nucle- 
ar safety research conducted in this country and abroad. Foreign 
participation in the meeting included thirty-one different papers 
presented by researchers from Japan, Canada and eight European 
countries. The titles of the papers and the names of the authors 
have been updated and may differ from those that appeared in the 
final program of the meeting. This volume presents information on: 
the international code assessment program; code assessment and im- 
provement; and nuclear plant analyzer. 


19987 (NUREG/CP—0072-Vol.6) Thirteenth water reac- 
tor safety research information Volume 
6. Weiss, A.J. (comp.). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Feb 1986. Contract AC02-76CHO00016. 442p. 
(CONF-8510173—Vol.6). NTIS, PC A19/MF A011 - GPO. 
File Number T186007698. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This six-volume report contains 151 papers out of the 178 
that were presented at the Thirteenth Water Reactor Safety Re- 
search Information Meeting held at the National Bureau of Stand- 
ards, Gaithersburg, Maryland, during the week of October 22-25, 
1985. The papers are printed in the order of their presentation in 
each session and describe progress and results of programs in nucle- 
ar safety research conducted in this country and abroad. Foreign 
participation in the meeting included thirty-one different papers 
presented by researchers from Japan, Canada and eight European 
countries. The titles of the papers and the names of the authors 
have been updated and may differ from those that appeared in the 
final program of the meeting. This volume presents information on: 
fission product release and transport in containment; containment 
systems research/containment loads analysis; and accident source 
term. 
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19988 (NUREG/CR—4164) Data report for the TPFL 
tee/critical flow experiments. Anderson, J.L.; Owca, W.A. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Nov 1985. 
Contract AC07-761D01570. 114p. (EGG—2377). NTIS, PC 
E08/MF $9.00 - GPO. File Number T186004710. 

Includes 23 sheets of 48x reduction microfiche. 

A series of experiments have been performed investigating 
the phenomena of liquid entrainment and vapor pull-through at a 
tee junction between a horizontal pipe and a small branchline. 
These experiments were performed under conditions of stratified 
steam-water flow at 3.4, 4.4, and 6.2 MPa in the 28.4 cm diameter 
mainline, and critical flow through a nozzle installed in the branch- 
line. Two orientations of the branchline were investigated: horizon- 
tal and vertical downflow. This report documents the experimental 
program, presents the data obtained, and discusses correlations for 
predicting the levels at which the onset of vapor pull-through and 
liquid entrainment occur and correlations for predicting the flow 
quality into the branchline. 27 refs. 


(NUREG/CR—4289) Residual radionuclide con- 
taedoniion within and around commercial nuclear power 
plants: assessment of origin, distribution, inventory and de- 
commissioning. Abel, K.H.; Robertson, D.E.; Thomas, C.W.; 
Lepel, E.A.; Evans, J.C.; Thomas, W.V.; Carrick, L.C.; 
Leale, M.W. (Pacific Northwest Labs., Richland, WA 
(USA)). Feb 1986. Contract AC06-76RL01830. — 
(PNL—5429). NTIS, PC Ai2/MF AOl - GPO. File 
Number T186007814. 

The residual radionuclide concentrations, distributions and 
inventories at seven nuclear power plants (four shutdown and three 
operating) have been investigated to provide a data base for use in 
formulating policies, strategies and guidelines for the eventual de- 
commissioning of retired nuclear power plants. This study has ad- 
dressed radionuclides (both activation and fission products) trans- 
ported from the reactor pressure vessel and deposited in all other 
contaminated systems of each nuclear plant. 


19990 (NUREG/CR—4359) Independent assessment of 
TRAC-PF1 (Version 7.0), RELAP5/MOD1 (Cycle 14), and 
TRAC-BD1 (Version 12.0) codes using separate-effects ex- 
periments. Saha, P.; Jo, J.H.; Neymotin, L.; Rohatgi, U.S.; 
Slovik, G.C.; Yuelys-Miksis, C. (Brookhaven National Lab., 
7 ton, NY (USA)). Aug 1985. Contract AC02-76CH00016. 

163p. (BNL-NUREG—51919). NTIS, PC A08/MF AO! - 
GPO. File Number TI86006331. 

This report presents the results of independent code assess- 
ment conducted at BNL. The TRAC-PF1 (Version 7.0) and 
RELAPS/MOD1 (Cycle 14) codes were assessed using the critical 
flow tests, level swell test, countercurrent flow limitation (CCFL) 
tests, post-CHF test, steam generator thermal performance tests, 
and natural circulation tests. TRAC-BD1 (Version 12.0) was ap- 
plied only to the CCFL and post-CHF tests. The TRAC-PWR 
series of codes, ic, TRAC-PIA, TRAC-PD2, and TRAC-PF1, 
have been gradually improved. However, TRAC-PF1 appears to 
need improvement in almost all categories of tests/phenomena at- 
tempted to BNL. Of the two codes, TRAC-PF1 and RELAP5/ 
MOD1, the latter needs more improvement particularly in the areas 
of: CCFL, Level swell, CHF correlation and post-CHF heat trans- 
fer, and Numerical stability. For the CCFL and post-CHF tests, 
TRAC-BD1 provides the best overall results. However, the 
TRAC-BD1 interfacial shear package for the countercurrent annu- 
lar flow regime needs further improvement for better prediction of 
CCFL phenomenon. 47 refs., 87 figs., 15 tabs. 


19991 (NUREG/CR—4372) Probabilistic Risk Assess- 
ment (PRA) applications. Higgins, J.C. (Brookhaven Nation- 
al Lab., Upton, NY (USA). Jan 1986. Contract AC02- 
76CH00016. 37p. (BNL-NUREG—51914). NTIS, PC A03/ 
MF AOi - GPO. File Number T186006420. 

This project was performed for the Region I Office of the 
Nuclear Regulatory Commission. The goal of the current phase of 
the project was to correlate the system reliability insights of the 
Limerick PRA with the Limerick programs/test procedures and 
with the NRC inspection procedures. To perform these tasks, a 
methodology was first developed on how best to extract pertinent 
reliability information from the PRA. A number of portions of the 
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PRA were used, the most productive being the system fault trees 
and their associated minimal cutsets. Also used, however, were the 
dominant accident sequence event trees and the PRA text itself. 
The PRA was found to be most useful for inspection planning and 
for focusing the on-site review efforts. The developed methodology 
was applied to four Limerick systems: Emergency Service Water, 
AC Power, DC Power, and the Automatic Depressurization 
System. 9 refs. 


19992 (NUREG/CR—4386) Effects of control system 
failures on transients, accidents, and core-melt frequencies at 
a Babcock and Wilcox pressurized water reactor. Bickford, 
W.E.; Tabatabai, A.S. (Pacific Northwest Labs., Richland, 
WA (USA)). Dec 1985. Contract AC06-76RL01830. 62p. 
(PNL—5544). NTIS, PC A04/MF A0l1 - GPO. File 
Number T186004497. 

Pacific Northwest Laboratory (PNL) performed probabilis- 
tic risk analyses to develop estimates of core-melt frequency and 
public risk associated with control system failures in a Babcock and 
Wilcox pressurized water reactor. PNL also conducted value/ 
impact analyses of proposed control-system modifications. These 
analyses were based on failure modes and effects previously identi- 
fied at Oak Ridge National Laboratory (ORNL). These control 
system failure modes fall into three main scenarios: (1) overfill of 
the steam generators, progressing to spillover into the steam lines, 
(2) ICS hand power failure progressing to steam generator dryout, 
and (3) ICS automatic power failure progressing to steam generator 
failure. For each of these modes, two failure sequences were postu- 
lated. The results of PNL’s probabilistic analysis of failure progres- 
sion to core damage and value/impact analyses of possible resolu- 
tions to prevent these failures are presented in this report. 18 refs., 
12 tabs. 


19993 (NUREG/CR—4420) TURC1: large scale metallic 


melt-concrete interaction experiments and analysis. Gron- 
ager, J.E.; Suo-Anttila, A.J.; Bradley, D.R.; Brockmann, 


J.E. (Sandia National Labs., Albuquerque, NM (USA)). Jan 
1986. Contract AC04-76DP00789. 196p. (SAND—85-0707). 
NTIS, PC A09/MF AO1 - GPO. File Number TI86007440. 

Two large scale molten debris-concrete experiments, 
TURCIT, a thermite-concrete interaction experiment, and 
TURCISS, a stainless steel-concrete experiment, are reported here. 
The experiments consisted of teeming molten debris (>100 kg) 
onto limestone/common sand concrete. The molten debris was al- 
lowed to cool naturally. The concrete ablation rate, composition of 
evolved gases, and aerosol data are presented. The experimental re- 
sults have been compared to CORCON calculations in order to 
validate the code. This comparison showed that, while some parts 
of the code performed well (chemical equilibrium model), other 
sections required further model development (melt-concrete heat 
transfer model). An analysis of the two experiments was performed 
using a new analysis model. The results of the analysis seem to sug- 
gest that the heat transfer mechanism of concrete ablation is similar 
to nucleate boiling heat transfer, rather than gas film heat transfer. 
32 refs., 82 figs., 23 tabs. 


19994 (NUREG/CR—4442) TRAC User's Guide. 
Boyack, B.E.; Stumpf, H.; Lime, J.F. (Los Alamos National 
Lab., NM (USA)). Nov 1985. Contract W-7405-ENG-36. 
320p. (LA—10590-M). NTIS, PC Al4/MF A0Ol - GPO. 
File Number T1I86007456. 

This guide has been prepared to assist users in applying the 
Transient Reactor Analysis Code (TRAC). TRAC is an advanced 
best-estimate systems code for analyzing transients in thermal-hy- 
draulic systems. The code is very general. Because it is general, ef- 
forts to model specific nuclear power plants or experimental facili- 
ties often present a challenge to the TRAC user. This guide has 
been written to assist first-time or intermediate users. It is specifical- 
ly written for the TRAC version designated TRAC-PF1/MOD1. 
The TRAC User’s Guide should be considered a companion docu- 
ment to the TRAC Code Manual; the user will need both docu- 
ments to use TRAC effectively. 18 refs., 45 figs., 19 tabs. 
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19995 (REG/G—502-4) Format and content of plant-spe- 
cific pressurized thermal shock safety analysis reports for 
pressurized water reactors. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jan 1986. 62p. US Nuclear Regulatory Commis- 
sion, Washington, DC 20555. File Number T186900497. 

Extensive safety analyses are required by the rule for any 
plant that wishes to operate with RT/sub PTS/ values above the 
screening criterion. The recommended methods to be used in per- 
forming the analyses are outlined in this guide. The purpose of the 
analyses is to assess the risk due to PTS events for proposed oper- 
ation of the plant with reactor vessel RT/sub PTS/ above the 
screening criterion. Section 50.61 requires that these analyses be 
completed 3 years before the screening criterion would be exceed- 
ed, to allow adequate time for implementation on the plant of any 
corrective actions assumed in the analyses before the plant operates 
above the screening criterion. This regulatory guide describes a 
format and content acceptable to the NRC staff for these plant-spe- 
cific PTS safety analyses, and describes acceptance criteria that the 
NRC staff will use in evaluating licensee analyses and proposed 
corrective measures. 22 refs. 


19996 (SAND—85-1528C) Coolability of LWR debris: a 
summary of the DCC experiments. Reed, A.W.; Boldt, K.R.; 
Schmidt, T.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 9p. (CONF- 
860204—16). NTIS, PC A02/MF AO1 - GPO. File Number 
1186004612. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

The Degraded Core Coolability (DCC) experiments were 
designed to examine post-accident heat removal from reactor fuel 
debris using prototypic materials over a pressure range of 1 to 170 
atmospheres. The purpose of these experiments is to provide dryout 
data for comparison with current predictive models. DCC-1 was 
composed of smaller particles (effective diameter of 0.31 diameter) 
and produced dryout heat fluxes below those expected in a reactor 
accident. The pressure dependence of the dryout flux was less than 
anticipated. DCC-2 was composed of larger particles (effective di- 
ameter of 1.43 mm) and was a coolable configuration. Stable local- 
ized dryouts were observed as well as global dryouts. DCC-3 was a 
stratified bed in which smaller particles (effective diameter of 0.92 
mm) overlay larger particles (effective diameter of 3.64 mm). As 
predicted by current models, this configuration was uncoolable 
even though a homogeneous bed composed exclusively of the 
smaller particles would have been coolable. This demonstrated the 
impact that surface tension forces can have even in a deep bed. The 
effect of inlet flow was also demonstrated in DCC-3. By injecting a 
small amount of water at the bottom of the debris bed, the dryout 
heat level was increased six-fold to in excess of 0.25 W/g. 14 refs. 


19997 (SAND—85-1631C) Melt expulsion and direct con- 
tainment heating in realistic plant geometries. Tarbell, W.W.; 
Pilch, M.; Brockmann, J.E. (Sandia National Labs., Albu- 
querque, NM (USA)). 1986. Contract AC04-76DP00789. 9p. 
(CONF-860204—12). NTIS, PC A02/MF A0O1 - GPO. File 
Number T186004216. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

is report is concerned with three experiments designed to 

investigate specific aspects of debris behavior within a realistic con- 
tainment structure. The first two tests consider the interaction of 
the dispersed debris with in-containment structures such as concrete 
walls and steel piping. The third experiment investigated the poten- 
tial for debris to escape the cavity via the annual gap between the 
RPV and the cavity wall. 13 refs. 


19998 (SAND—85-1652C) HECTR analyses of large- 
scale premixed hydrogen combustion experiments. Wong, 
C.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 9p. (CONF-860204— 18). 
NTIS, PC A02/MF AO! - GPO. File Number T186004611. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

The HECTR (Hydrogen Event: Containment Transient Re- 
sponse) computer code is a reactor accident analysis tool designed 
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to calculate the transport and combustion of hydrogen and the tran- 
sient response of the containment. As part of the assessment effort, 
HECTR has been used to analyze the Nevada Test Site (NTS) 
large-scale premixed hydrogen combustion experiments. The results 
of these analyses and the critical review of the combustion model in 
HECTR is presented in this paper. 


19999 (SAND—85-1664C) Uncertainty in the ex-vessel 
source term caused by uncertainty in in-vessel models. Brad- 
ley, D.R.; Shiver, A.W. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1985. Contract AC04-76DP00789. lip. 
(CONF-860204—36). NTIS, PC A02/MF AO! - GPO. File 
Number T1I86004608. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

The uncertainty study presented here is, in a sense, an 
update on part of the QUEST study. Here, only the ex-vessel 
source term is considered. A version of the CORCON code, 
CORCON-MOD2, that was not available at the time of the 
QUEST study is used to describe the ex-vessel melt-concrete inter- 
action. The VANESA code, which was also used in QUEST, is 
then employed to calculate ex-vessel aerosol and fission product re- 
lease. This study is also restricted to uncertainties in code inputs 
that are propagated from in-vessel accident analysis codes such as 
MARCH. The goal of this work is an estimation of the uncertainty 
in the ex-vessel source term which results from uncertainty in in- 
vessel modelling. By implication, phenomena for which accurate in- 
vessel models are required will also be identified. 


20000 (SAND—85-1726C) Behavior of a corium jet in 
high pressure melt ejection from a reactor pressure vessel. 
Frid, W.E. (Sandia National Labs., Albuquerque, NM 
(USA); Swedish State Power Board, Vaellingby). 1986. 
Contract AC04-76DP00789. 8p. (CONF-860204—34). 
NTIS, PC A02/MF AO1 - GPO. File Number T186006497. 
From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 
is report presents information concerning the behavior of 
the corium that results from a meltdown of a PWR type reactor. 17 
refs. (SDB) 


20001 (SAND—85-1749C) Results of the ACRR-DFR ex- 
periments. Reil, K.O.; Marshall, A.C.; Gauntt, R.O.; Osten- 
sen, R.W.; Pickard, P.S.; Fryer, C.; Stalker, K.T.; Mura- 
matsu, K. (Sandia National Labs., Albuquerque, NM (USA); 
Japan Atomic Energy Research Inst., Tokyo). 1985. Con- 
tract AC04-76DP00789. 9p. (CONF-860204—19). NTIS, PC 
A02/MF AO1 - GPO; GPO Dep. File Number T186004990. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

Results of the ongoing series of in-pile severe fuel damage 
and relocation experiments, the DFR series, are presented. A com- 
plete analysis of the DF-1 and DF-2 experiments, which address 
the effects of initial clad oxidation state on subsequent severe 
damage progression, has been completed. The DF-3 experiment in- 
vestigating the effects of a Cd-In-Ag control rod on the damage 
process has recently been completed. Yet to be performed is the 
fourth experiment, DF-4, which includes a BWR control blade 
structure in a larger rod bundle in order to determine the effects of 
B,C and stainless steel control blade materials on the melt and 
damage progression. 


20002 (SAND—85-1818C) Fire protection and hydrogen 
burn equipment survival research. Berry, D.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 24p. (CONF-8510173—61). NTIS, PC 
A02/MF A01 - GPO. File Number TI86002128. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A discussion is presented of the Fire Protection and Hydro- 
gen Burn Equipment Survival Research Programs at Sandia Na- 
tional Laboratories, with emphasis on the experimental efforts com- 
pleted in FY85 to characterize fires and fire damage and to under- 
stand equipment response to hydrogen burns. The results of fire 
characterization tests, electrical cabinet fire tests, and cable and 
relay damage threshold tests are described. The results of hydrogen 
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burn simulation tests of cable, solenoid valves, and pressure trans- 
mitters are also described, including testing using both realistic heat 
flux conditions and heat fluxes beyond those anticipated during an 
actual hydrogen burn. Plans for FY86 analysis and testing are sum- 
marized. 17 figs. 


20003 (SAND—86-0042C) Some of the unresolved issues 
in the analysis of severe accident phenomena. Bergeron, 
K.D.; Camp, A.L.; Powers, D.A. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 23p. (CONF-860204—35). NTIS, PC A02/MF 
A01. File Number T1I86006491. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

In this paper, we will identify a number of examples of unre- 
solved issues which could be important to source term analysis. In- 
dividually, each could limit the applicability of conclusion based on 
source term research performed to date. Taken together, they illus- 
trate that, while best estimate analysis offers many advantages com- 
pared to bounding calculations, it also is considerably more difficult 
and prone to error. Exceptional care is required to ensure that all 
plausible pathways and event sequences have been considered 
before difinitive statements are made. In other words, although the 
best-estimate approach offers the only prospect for improved real- 
ism, a payoff in the form of across-the-board source term reduc- 
tions cannot be expected immediately, or on a pre-defined schedule. 
53 refs. 


20004 (SKI-B—22-83) GOBLIN computer code. Compar- 
ison between calculations and TLTA small break test. Final 
report. Wijkstroem, H.; Maekinen, M. (Swedish Nuclear 
Power Inspectorate, Stockholm; ASEA-ATOM AB, Vaes- 
teraas (Sweden)). (US Salen 113p. (ASEA-ATOM-KPA— 
84-138). NTIS les Only), PC A06/MF AOl1. File 
Number DESCTOOS91, 

GOBLIN calcuations have been performed for two simula- 
tion tests of the boiling water reactor (BWR) small break loss-of- 
coolant accidents (LOCAs) which were conducted in the two loop 
test apparatus (TLTA). The first test investigated the small break 
with nondegraded emergency core coolant (ECC) systems and the 
second test studied the same small break but with degraded ECC 
systems in which the high pressure core spray (HPCS) was as- 
sumed unavailable. Very good agreement between test data and 
calculations is achieved. The second test is the most challenging 
from code comparison point of view and the code prediction of the 
complicated mass distribution pattern which changes with time is 
very satisfactory. In the first test and to some extent late in the 
second test multidimensional subchannel effects are evident in the 
core bundle region. These are not and cannot be reproduced by the 
code since the bundle model of GOBLIN is strictly one-dimension- 
al. 


20005 (UCRL—53657) Experimental study of neutron 


noise with criticality safety applications in mind. Barnett, 
C.S. (Lawrence Livermore National Lab., CA (USA)). Nov 
1985. Contract W-7405-ENG-48. 8 . NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number D 6005103. 

‘4 study has been conducted on the statistics of detected neu- 
trons that leaked from four subcritical reflected, enriched-uranium 
assemblies, to explore the feasibility of developing a criticality 
warning system based on neutron noise analysis. Studies were con- 
ducted on three possible discriminators, i.e., three signatures that 
might be used to discriminate among assemblies of various multipli- 
cations. The noise analysis techniques studied performed well 
enough in deeply subcritical situations to deserve testing in an ap- 
plications environment. They have a good chance of detecting 
changes in reactivity that are potentially dangerous. One can expect 
sharpest results when doing comparisons, i.e., when comparing two 
records, one taken in the past under circumstances known to be 
normal and one taken now to search for change. 


20006 (UNI-SA—152) Program review: analysis of the 
Hanford N Reactor using RETRAN. Schmitt, B.E. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 1985. Con- 
tract AC06-76RL01857. 25p. (CONF-8511130—2). NTIS, 
PC A02/MF AO1; 1; GPO . File Number DE86006412. 
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From 4. international RETRAN meeting; Tampa, FL, USA 
(11 Nov 1985). 

Initial assessment concluded that due to its unique nature, 
the event that occurred at TMI was highly unlikely for N Reactor. 
However, in the review a limited number of events were identified 
as requiring further evaluation. A program was therefore estab- 
lished to analyze these transients. The basic philosophy of this pro- 
gram was to provide a best-estimate analysis as opposed to an 
unduly conservative analysis. The RETRAN thermal-hydraulic 
code was chosen to perform this task. The scope of the program 
was increased to include more general operational type transients to 
support the development of an in-house training simulator. Here 
again, the best-estimate capabilities of RETRAN prompted its se- 
lection since it would provide excellent transient data for operator 
training. A program review of the use of RETRAN at N Reactor 
is presented. This review includes the validation effort of the 
system models, the accident and operational transients analyzed, 
and the current status of the program as well as potential future ap- 
plications. 


20007 Governing equations for heat and mass transfer in 
heat-generating porous beds-II. Particulate melting and sub- 
strate penetration by dissolution. Chawla, T.C.; Minkowycz, 
W.J.; Pedersen, D.R. (Reactor Analysis and Safety Divi- 
sion, Argonne National Laboratory, Argonne, IL). Jnterna- 
tional Journal of Heat and Mass Transfer; 28: No. 11, 2137- 
2148(Nov 1985). 

Upon dryout of the bed, the dominant modes of heat transfer 
are conduction and radiation. Radiation is modeled through the 
Rosseland approximation. The melting of stainless-steel particulate 
imbedded in the fuel is modeled by assuming the bed to be a con- 
tinuum with conduction and radiatio as the dominant modes of heat 
transfer. The molten steel, after it drains to the bottom of the bed, 
is assumed to disappear into cracks and mortar joints of the MgO 
bricks. The melting of fuel in the interior of the bed is modeled 
identically to the steel particulate, except for the bed settling which 
is more pronounced in the case of fuel melting and is assumed to be 
instantaneous owing to the significant weight of overlying bed and 
sodium pool. The molten layer of fuel, as it collects at the bottom 
of the bed, causes the heatup of the MgO lining to the eutectic tem- 
perature (2280°C), and the MgO lining begins to dissolve. The den- 
sity gradient caused by the dissolution of MgO leads to natural con- 
vection and mixing in the molten layer. The submerged fuel partic- 
ulate also begins to dissolve in the molten solution and ultimately 
leads to the conversion of debris to a molten pool of fuel and MgO. 
The process of penetration of the MgO lining continues until the 
mixing process lowers the concentration of fuel in the volume of 
the pool to the level where the internal heat rate per unit volume is 
not enough to keep the body of the pool molten and leads to freez- 
ing in the cooler part of the pool. A the molten pool reaches a 
frozen or a quiescent state, the MgO brick lining thickness provided 
is deemed “safe” for a given bed loading and the external rate of 
cooling. 


20008 Governing equations for heat and mass transfer in 
heat-generating porous beds--I. Coolant boiling and transient 
void propagation. Chawla, T.C.; Minkowycz, W.J.; Peder- 
sen, D.R. (Reactor Analysis and Safety Division, Argonne 
National Laboratory, Argonne, IL). International Journal of 
Heat and Mass Transfer; 28: No. 11, 2129-2136(Nov 1985). 

It has been proposed as a reactor design option to line the 
bottom of the guard vessel with magnesia (MgO) bricks to retain 
the core debris following a core-disruptive accident. With conduc- 
tion as th dominant mode of heat transfer in the debris bed and nat- 
ural convection in the overlying pool, the debris bed, while fully 
submerged in sodium coolant, may begin to heat up and lead to 
coolant boiling. During boiling, to determine transient void distri- 
bution, a void propagation equation is derived. The transient as- 
pects of the void distribution are expected to be important for very 
deep beds and during debris bed quenching. The vapor production 
source term is obtained from the solution of energy equation for the 
two-phase coolant whereas the temperature distribution in the solid 
phase is calculated from the conduction equation. The heat flux 
from the fuel particulate to the two-phase coolant is modeled from 
the solution of steady-state two-phase continuity, momentum and 
energy equations. 
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20009 (LA-tr—85-41) Report of the accident which oc- 
curred in the critical RA-2 unit on September 23, 1983. (Los 
Alamos National Lab., NM (USA); Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)). Aug 1985. 
Contract W-7405-ENG-36. Translation source information 
not available . 9p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86007090. 

The report describes the sequence of events culminating in a 
critical excrusion of the reactor and the dosimetric and medical 
consequences. One person died of radiation-induced injuries. (ALK) 


20010 Acoustic emission for on-line reactor monitoring: 
results of intermediate vessel test monitoring and reactor hot 
functional, Hutton, P.H.; Kurtz, R.J. (Pacific Northwest 
Lab., Richland, WA). pp 701-708 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The objective of the acoustic emission (AE)/flaw character- 
ization program presented is to develop use of the AE method on a 
continuous basis during operation and during hydrotest, to detect 
and analyze flow growth in reactor pressure vessels and primary 
piping. The program scope is described by three primary areas of 
effort: develop a method to identify crack growth AE signals; de- 
velop a relationship between measured AE and crack growth; dem- 
onstrate the total concept through off-reactor vessel tests; and, on- 
reactor monitoring. The laboratory speciments used to determine 
fundamental feasibility of program objectives were ASTM A533 B, 
Class 1 steel. The ZB-1 vessel test is described, and the results are 
presented. Reactor hot functional testing was done on the Watts 
Bar Unit 1. Evidence shows that AE from cracking in inaccessible 
parts of the reactor system such as the vessel beltline should be de- 
tectable. 


20011 Inspection quality demonstrations. Dau, G.J. 

(Electric Power Research Institute, Palo Alto, CA). pp 

1315-1318 of a. nondestructive evaluation-- 

volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF- -840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper discusses an inspection demonstration process 
that was initiated in late 1982 and is still functioning. In 1982, the 
Nine Mile Point-1 boiling water reactor completed the required in- 
spection governed by rules established by the American Society of 
Mechanical Engineers Boiler and Pressure Vessel Code and the 
U.S. Nuclear Regulatory Commission. The inspection results indi- 
cated there were no cracks when the results were evaluated against 
the established criteria. Later, while performing the system hydro- 
test prior to returning to power, one of the joints leaked, indicating 
a through-wall crack. The demonstration process, including a train- 
ing program recognized by the NRC, are described in the paper. 
The final answer on how good the demonstration and field inspec- 
tion are can only be determined by comparison of the inspection 
results with direct observation of the flaws. This is currently in 
progress. 
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2504 Capacitor Banks 


REFER ALSO TO CITATION(S) 21813, 21816, 21817 


20012 A 3 mj capacitor bank for the SNL electroexplo- 
sive facility. Cnare, E.C.; Dobbie, C.B. (Sandia National 
Lab.). pp 193-915 of Fourth IEEE pulsed power confer- 
ence. Rose, M.F.; Martin, T.H. New York, NY; Institution 
of Electrical and Electronics Engineers (1983). (CONF- 
830621—). Contract AC04-76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

A 3 mj capacitor bank has been added to the Sandia Nation- 
al Laboratories Electroexplosive Facility for injecting the initial 


magnetic energy into large explosive generators of a new design. It 
consists of two 800uf modules that are first charged to +60kv and 
-60kv, respectively, and then discharged in series by explosive deto- 
nator switches to provide 400 pf at 120 kv. The bank has been de- 
signed to deliver priming currents up to 2 ma and to have an 
energy transfer efficiency of 0.7 to 0.84 for generator inductance of 
approximately 10 wh. Type 17/14 coaxial cable will be used to 
interconnect the capacitor modules, detonator switches, and load. 
All generators primed by this bank will be crowbarred at the time 
of peak current to limit capacitor voltage reversal and extend the 
life of the capacitors. This paper describes the major components of 
the system. 


20013 Electromechanical capacitor - energy transfer. 
Carroll, T.A.; Chowdhuri, P.; Marshall, J. (Los Alamos Na- 
tional Lab., P.O. Box 1663, MS F644, Los Alamos, NM). pp 
435-438 of Fourth IEEE pulsed power conference. Rose, 
M.F.; Martin, T. New York, NY; Institution of Electrical 
and Electronics Engineers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

Inductive energy transfer between two magnets can be 
achieved with almost 100% efficiency with a transfer capacitor. 
However, the bulk and cost will be high, and reliability low if con- 
ventional capacitors are used. A homopolar machine, used as a ca- 
pacitor, will be compact and economical. A homopolar machine 
was designed with counter-rotating copper disks completely im- 
mersed in a liquid metal (NaK-78) to work as a pulse capacitor. 
Absence of solid-brush collectors minimized wear and frictional 
losses. Wetting of the copper disks throughout the periphery by the 
liquid metal minimized the resistive losses at the collector interface. 
A liquid-metal collector would, however, introduce hydrodynamic 
and magnetohydrodynamic losses. The selected liquid metal, e.g., 
NaK-78 will produce the lowest of such losses among the available 
liquid metals. An electromechanical capacitor of this design was 
tested at various dc magnetic fields. Its measured capacitance was 
about 100 farads at a dc magnetic field of 1.15 tesla. 


2506 Thermal 


REFER ALSO TO CITATION(S) 20198 


20014 (AVESTA-PROJ—1985-2) Corrosion of metals. 
Troselius, L. (Swedish State Power Board, Vaellingby). 
1985. 15p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86751152. 

Metal corrosion has been investigated in the Avesta rock 
cavern hot water accumulator. The corrosion rate was measured 
for several alloys; stainless steels and copper alloys had low corro- 
sion rates, zinc coated steel and aluminium had high corrosion rates 
and should not be used in these applications. 


20015 (AVESTA-PROJ—1985-3) Hydrogeologic investi- 
gations during the —— Axelsson, C.L.; Karlqvist, L.; 
Lintu, Y.; Olsson, T.; Johnson, J.; Saernblad, L. (Swedish 
State Power Board, Vaellingby). Apr 1985. 86p. (In Swed- 
ish). NTIS (US Sales Only), A05/MF AOl1. File 
Number DE86751153. 

The current report from the hydrogeological investigations 
presents the measurements and results made during the operational 
stage of the research programme. During this stage the following 
parameters were recorded: - Groundwater pressure and tempera- 
ture - Groundwater inflow to the underground openings - Temper- 
ature and chemical character of the groundwater inflow - Precipita- 
tion at the site. The gathered information has been analysed with 
respect to conditions of importance to the concept of storage of hot 
water in underground rock caverns. However, also the impact from 
the hot water storage on the groundwater system has been studied. 
The investigations verify that the groundwater flow generates a 
convective heat loss. The major part of this loss is due to a direct 
water flow from the rock storage to the research tunnel and other 
drained underground openings. 





20016 (EPRI-EM—4405-Vol.1) Commercial cool storage 
presentation ——- Volume 1. Seminar handbook. Final 
report. Tamblyn, eering Interface Ltd., Willow- 


T. (Engin 
dale, Ontario VCaneda)s Feb 1986" 147 Teara Research Reports 
Center, Box 50490, Palo Alto, CA 
1186920151. 

This document contains material for use by electric utilities 
in presenting the concept of cool storage to audiences consisting of 


. File Number 


engineers, architects, and building owners. The material consists of 
147 slides and accompanying text. The content relates to the broad 
principles of cool storage, the types of media used, the equipment 
types which have been developed to employ the storage media and, 
finally, uses of storage, emphasizing those applications where stor- 
age fits best. 


20017 (EUR—9883-EN) Short term paraffin wax storage 
for air collector space heating systems. Final report. Dutre, 
W.L. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1985. 486p. Commission of the European Com- 
munities, Luxembourg. Office of Official Publications of the 
European Communities. 

Energy. 

From a preliminary parameter study an overall design crite- 
rion for a paraffin wax storage is derived in terms of its overall 
NTU-value. Heat transfer measurements are performed on two dif- 
ferent prototypes of paraffin wax storages with a submerged air to 
paraffin heat exchanger. A pilot test facility with a low void frac- 
tion paraffin wax storage in slab geometry and a large heat transfer 
surface per unit volume is built and connected to computer con- 
trolled physical simulators of the air collector array and the heat 
distribution system of the dwelling. The model is shown to repro- 
duce the integrated energy balance of the storage with an accepta- 
ble accuracy, i.e better than 10%, but the accuracy for the tempera- 
ture distribution is considerably smaller. The experimental difficul- 
ties encountered also stress the importance of the development of 
standardized testing procedures for phase change material storages. 
The validated model is implemented in the modular simulation pro- 
gram EMGP 2 and a comparative system study of an air collector 
system for space heating and hot water production with rock bed 
storage and with paraffin wax storage is performed for three Euro- 
pean test reference years: Copenhagen, Ukkel and Carpentras. The 
storage volume reduction factor of a paraffin wax storage as com- 
pared to a rock bed storage equals 2.6 for equal energetic system 
performance. The volume reduction factor based on the present 
annual energy cost savings is however only a factor 2 as compared 
to a rock bed system with equal present annual energy cost savings. 
(orig. /HW). 


20018 (EUR—9969-EN) Seasonal heat storage in under- 
ground warm water stores. Dimensioning and planning of a 
full size store. Final report. Hansen, K.K.; Hansen, P.N.; 
Ussing, V. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1985. 120p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

This report deals with the design of a "full size large under- 
ground warm water store”. The aim of the work has been to use 
the experience gained in prior work to complete the design of a full 
size (about 50,000 m*) underground warm water storage. The 
design should be based on data obtained from a Danish District 
Heating System declaring an interest in a serious investigation of 
the economy to be gained by the construction of the designed stor- 
age. Early investigations indicated that large underground warm 
water stores would be an attractive investment for some of the 
large Danish District Heating Systems based on cogeneration. Thus 
a district heating system interested in building a storage pond was 
selected, even though the immediate need of the system does not 
include seasonal storage, but only short term storage for improved 
operational economy of the cogeneration plant. The capacity re- 
quired was about 2900 MWh which within the temperature limits 
of the system could be achieved by storing about 55,000 m® of 
water. Based on geotechnical investigations a location for the pond 
was chosen in the vicinity of the power plant. The site selected was 
filled-in from the North Sea, complicating the construction to some 
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extent. A general study of the optimal geometry of storage ponds 
has been executed and based on these results and on the reports 
from the geotechnical studies on the site the final selection of ge- 
ometry and levels were undertaken. (orig./GG). 


20019 (ORNL/TM—9819) Thermal Energy Storage tech- 
nical progress report, April 1984-March 1985. Martin, J.F. 
(Oak Ridge National Lab., TN (USA)). Jan 1986. Contract 
AC05-840R21400. 91p. NTIS, PC A05/MF A0Ol1; 1; GPO 
Dep. File Number DE86006758. 

Progress in the development of Thermal Energy Storage 
(TES) technology under the Oak Ridge National Laboratory Ther- 
mal Energy Storage Program for the period April 1984-March 1985 
is reported. The program goals and project structure are presented. 
Each of the areas of TES research active in the program is dis- 
cussed, and a discussion of technology efforts is included. 


20020 (STU—81-5464) Thermal storage of energy in the 
region up to 850 degrees C. Lunden, A. (National Swedish 
Board for Technical Development, Stockholm). Aug 1983. 
24p. (In Swedish). (STU—79-3755; STU—80-3538). NTIS 

S Sales Only), PC A02/MF AOl. File Number 
DE86751161. 

Many mixtures of lithium sulfate with other sulfates are 
characterized by their latent heat of transition being higher than the 
heat of melting. A number of salt mixtures have been cycled during 
several months, 8 cycles per day at a temperature interval of 100 to 
200 degrees. The heat of transition may amount to approximately 
400 MJ per m*. The conclusion is that the salt mixtures can be used 
for heat storage. 


2509 Batteries 


REFER ALSO TO CITATION(S) 20315, 20464 


20021 (DOE/ET/26950—1-Vol.1) Technical and Eco- 
nomic Assessments of Electrochemical Energy Storage Sys- 
tems. Volume 1. Executive summary. Final report, September 
1978-May 1985. Del Monaco, J.L.; Bhavaraju, M.P.; Quade, 
A.W. (PSE and G Research Corp., Newark, NJ (USA)). 1 
Aug 1985. Contract AC02-78ET26950. 63p. NTIS, PC 
A04/MF AO1; 1; GPO Dep. File Number DE86006855. 

Results show that it is technically feasible to use the four 
types of batteries (ZnCl, NaS, ZnBr2 and Pb/acid) as load-level- 
ing energy storage devices. In terms of short circuit impact, stabili- 
ty and reliability, no adverse problems were uncovered. Economic 
benefits of using batteries for load-leveling are marginal. Prelimi- 
nary assessment of possible cost reductions in battery cost estimates 
show that batteries can be economical for some load-leveling appli- 
cations. The relationship of battery breakeven cost vs battery 
system cost projections that some types of battery systems would 
be economical for peaking duty, compared with combustion tur- 
bines (CT’s). Since one of the battery systems studied had the 
lowest estimated installed cost and the highest breakeven cost, it 
would justify up to a 3% penetration. Initial estimates indicate that 
several battery systems are clearly not competitive with CT's, or 
only competitive at low penetration levels. Battery breakeven costs 
decline with increasing battery penetration. However, this trend is 
in step with the reduced unit costs which will hopefully be 
achieved with maturing production processes, as battery penetra- 
tion increases on the utility system. Results of further cost analysis 
suggests a strong potential for cost reduction for the battery and 
balance of plant. Potential for cost reduction is estimated at about 
25%. To accomplish further cost reductions, additional efforts 
should focus on continued engineering development of the battery 
in terms of electrode and module size and the balance of plant. 


20022 (NP—6751147) New battery types with nona- 
queous inorganic electrolytes. Hjuler, H.Aa.; Zachariassen, 
K.; Lauridsen, T.L.; Berg, R.W.; Bjerrum, N.. (Danmarks 
Tekniske Hoejskole, Lyngby. Kemisk Lab. A). Sep 1985. 
222p. (in Danish). NTIS (US Sales Only), PC A10/MF 
AOl1. File Number DE86751147. 
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Battery system Al/NaCl-AICls/metal sulfide, metal sulfide 
being predominantly NieSs, was investigated in 175 deg C. Clip 
voltage for NisS2 is 1.37 Volt and the theoretical energy density is 
532 Wh/kg. The cells could be tested more than 200 cycles with a 
cathodic utilization degree of 48%. Cells with lower utilization 
degree of the material could be cycled over 1500 times. Similar 
cells with Li or B-LiAl as anodic materials give similar or worse 
results, probably due to reduction of aluminium complexes by 
means of Li. Aluminium, but not Li is cycled and the substitution 
does not improve battery performance. Conductivity of molten 
LiAIBry-KaICl,-NaAICl, is measured as function of temperature - 
in 100 deg C the value is 0.17 ohm™' cm™1. The phase diagram of 
CsCl-AICl; for equimolar composition has been determined. Litera- 
ture research of the electrochemical aluminium precipitation from 
low-melting alkali chloride-aluminium chloride melts is enclosed. 


20023 The effects of surface energetics on the cyclic vol- 
of metallocenes at nonilluminated n-InP electrodes. 
Koval, C.A.; Austermann, R.L. ent of Chemistry, 
University of Colorado, Boulder, CO). Journal of the Elec- 
trochemical Society; 132: No. 11, 2656-2662(Nov 1985). 
Electron transfer processes at n-type InP electrodes of mod- 
erate to low doping density were investigated by monitoring the 
cyclic voltammetric dark currents of a series of metallocenes in 
acetonitrile solutions. The formal reduction potentials of the metal- 
locenes span the bandgap of InP, allowing a comparison of the 
cyclic voltammetric response as a function of the formal reduction 
potential and the energetic condition of the electrode surface. The 
energetic condition of the electrode surface during the cyclic vol- 
tammetry experiments was monitored by measurements of the ca- 
pacitance of the space charge region. A simple chemical etching 
and electrochemical cycling procedure yielded reproducible surface 
energetics. The n-InP/acetonitrile interface in the depletion condi- 
tion responded ideally to changes in electrode potential, as evi- 
denced by linear Mott-Schottky plots, over a range of about 0.9V. 
It was possible to achieve an accumulation condition at negative 
potentials, but the interface could not be inverted at positive poten- 
tials. The n-InP/acetonitrile interface is less susceptible to surface 
oxidation than is the p-InP/acetonitrile interface. For each metallo- 
cene +1/0 couple, the reversibility of cyclic voltammetric (CV) 
waves at n-InP was dependent on the doping density of the elec- 
trode (N /SUB D/ ) and the proximity of the formal reduction po- 
tential (E°’) to the conduction bandedge (E /SUB CB/ ). Couples 
with E™ located negative of E /SUB CB/ displayed nearly reversi- 
ble CV waves. Couples with E%” located in the bandga were re- 
duced irreversibly at overvoltages of 400-500 mV. A couple with 
E” located slightly positive of E /SUB CB/ yielded a partially re- 
versible CV wave at moderate N /SUB D/ , but the wave became 
irreversible at low N /SUB D/ . Oxidation of couples with E™ 
positive of -0.5V vs. E™ for ferricenium/ferrocene was not ob- 
served. 


20024 Extension of DC transient techniques to the non- 
linear current density-overpotential range and the limitations 
of linearized approximations. Nagy, Z.; Land, R.H.; Leaf, 
G.K.; Minkoff, M. (Argonne National Laboratory, Chemi- 
cal Technology Division, Argonne, IL). Journal of the Elec- 
trochemical Society; 132: No. 11, 2626-2635(Nov 1985). 

The applicability of the dc relaxation techniques for the 
measurement of kinetics of fast electrod reactions has been limited 
generally to the linear current density-overpotential (i-/eta/) range 
by the mathematical difficulties in obtaining a closed-form solution 
of the differential equations describing the system, confining the 
measurements to the vicinity of the equilibrium potential. Evalua- 
tion of the experimental data with numerical curve-fitting proce- 
dures offers a possibility for the extension of these techniques into 
the nonlinear i-/eta/ range. The feasibility of such extension was 
demonstrated by a curve-fitting data-evaluation method with a non- 
linear multidimensional least square minimization package coupled 
to a software package designed to solve systems of nonlinear partial 
differential equations. The main advantage of this approach is that 
measurements can be made at high enough overpotentials to avoid 
signal-to-noise ratio problems without introducing linearization 
errors in the data evaluation. The error of the linearized i-/eta/ re- 
lation is not negligible under many experimental conditions. A 
quantitative evaluation of this error has been made as a function of 
three dimensionless parameters: av/n, C /SUB O/ D /SUB O/ / 


SUP 1/2/ /C /SUB R/ D /SUB R/ /SUP 1/2/, and /eta/nF/RT. 
The error in the exchange current density determination, with the 
assumption of linear i-/eta/ relation, will be at least as large as the 
error of the linearized equation. 


20025 The mission and status of the U.S, Department of 
Energy's battery energy storage program. Quinn, J.E.; 
Hauser,S.G.; Hurwitch, J.W.; Landgrebe, A.R. (U.S. De- 
partment of Energy). pp 3-10 of 20th intersoci energy 
conversion engineering conference. Vol. 1. Warrandale, PA. 
Society of Automotive Engineers (1985). (CONF-850808—). 

From 20. intersociety energy conversion engineering confer- 

ce; Miami Beach, FL, USA A Aug 1985). 

The mission of the U.S. Department of Energy's battery re- 
search program has evolved to reflect the changing conditions of 
the world energy economy and the national energy policy. The bat- 
tery energy storage program supports the goals of the National 
Energy Policy Plan (FY 1984). The goals are to provide an ade- 
quate supply of energy at reasonable costs, minimize federal control 
and involvement in the energy marketplace, promote a balanced 
and mixed energy resource system, and facilitate technology trans- 
fer from the public to the private sector. This paper describes the 
history of the battery energy storage program and its relevance to 
the national interest. Potential market applications for battery 
energy storage are reviewed, and each technology, its goals, and its 
current technical status are described. The paper concludes by de- 
scribing the strategy developed to ensure effective technology 
transfer to the private sector and reviewing past significant accom- 
plishments. 


20026 Evaluation of calcium hydroxide additives in sec- 
ondary zinc electrodes. Jain, R.; McLarnon, F.R.; Cairns, 
E.J. (Lawrence Berkeley Laboratory, Berkeley, CA). pp 
136 of Proceedings of the fall 1985 meeting of the Electro- 
chemical Society. Pennington, NJ; Electrochemical Society 
(1985). (CONF-851048—). 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

The effect of calcium hydroxide additions to the zinc elec- 
trodes in model Zn/NiOOH cells was investigated. Identical pairs 
of zinc electrodes, containing 0, 10, 25, and 40% Ca(OH) by 
weight, were fabricated. Each zinc electrode was sandwiched be- 
tween two NiOOH electrodes and assembled into a cell with 31% 
KOH-1% LiOH electrolyte. Cycling continued until either 150 
cycles were obtained or substantial loss of capacity occurred. The 
cycled electrodes were then examined to determine material redis- 
tribution and morphology variation. A zinc material balance was 
also performed. 


20027 Prospects for advanced storage battery technol- 
ogies. Clark, R.P.; Chamberlin, J.L.; Grothaus, K.R.; 
Murphy, K.D. (Storage Batteries Division 2525, Sandia Na- 
tional Lab., Albuquerque, NM). pp 417-422 of International 
telecommunications ener olalaiae. 84CH2073-5. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1984). (CONF-841103—). Contract AC04- 
76DP00789. 

From International telecommunications energy conference; 
New Orleans, LA, USA (11 Nov 1984). 

Sandia National Laboratories (SNL) is responsible for the 
development of advanced storage battery technologies for the 
Energy Storage Division of the United States Department of 
Energy (DOE). This activity is designated as the Exploratory 
Technology Development and Testing (ETD) Project. In its ETD 
Lead Center capacity, SNL manages external development con- 
tracts and performs in-house applied research and battery testing. 
SNL's responsibility is to fill the gap between the basic research ac- 
tivities of Lawrence Berkeley Laboratory's Technology Base Re- 
search Project, also funded by DOE, and the product engineering 
capabilities of industry. The objective of the ETD project is to de- 
velop and evaluate high-performance, long-life, economical, and re- 
liable rechargeable batteries for future mobile and stationary energy 
storage applications. Advanced battery systems of interest to the 
ETD Project are sealed lead-acid, zinc/bromine, zinc/chlorine, 
zinc/ferricyanide, iron/chromium Redox, nickel/hydrogen, 
sodium/sulfur, and lithium/metal sulfide. The overall goal of the 
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ETD program is to develop advanced electrochemical energy stor- 
age and conversion systems that will facilitate the use of more 
abundant energy sources and increase the efficiency of energy use 
in the US. Advanced battery storage systems can play an important 
role in the substitution of coal and nuclear energy for oil and natu- 
ral gas supplies. 
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20028 (NIBR-R—1983:6) Local energy planning in the 
Nordic countries. The need for research and investigation. 
Birkeland, E.; Bruknapp, A.; Duun, H.P.; Helgesen, B.W. 
(Norsk Inst. for By- og Regionsforskning, Oslo). Jun 1983. 
110p. (In Norwegian). NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE86751058. 

Different conditions of local energy planning in various 
countries are compared. The objectives of the energy policy in the 
different countries are very similar, but the motives for the policy 
and the structure and implementation of energy planning differ con- 
siderably. Local energy planning is largely dependent on the na- 
tional energy situation and policy. Norway produces almost all its 
energy from hydro-power and has an extensive energy intensive in- 
dustry. Denmark is very dependent on imported energy and uses 
almost only fossil fuel. The degree of decentralization varies in the 
Nordic countries. Only in Denmark and Sweden are the local au- 
thorities required by law to carry out energy planning. In the other 
countries, central authorities have initiated local activity in the 
energy field. Denmark has adopted the most far-reaching measures 
both as regards to the control of local activity by the central au- 
thorities and by giving local authorities implementing measures 
whereby local plans can be put into effect. Sweden has to a large 
extent decentralized the work of information and guidance. Focus 
has been on attempts to economize on the authorities’ own energy 
consumption in the longer term via physical planning. Many orga- 
nizational and administrative obstacles and also lack of capacity and 
expertise at the local level are encountered. The posibilities of ex- 
panding energy planning locally and the limitations in this respect 
differ considerably between the various municipalities and coun- 
tries. Two approaches for studying the problems are adapted: 1) 
Analysis of status of local planning. 2) Analysis of organization and 
attitudes. An assessment is made of the need for development and 
adaption of methods for use in energy planning. A presentation is 
made of some other relevant approaches to energy related problems 
at the local level. 84 references, 18 tables, 14 drawings. 
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REFER ALSO TO CITATION(S) 20065, 20076, 20149, 20161 


20029 (CONF-860380—1) Fuel choice decision making in 
industrial energy models examined by the Energy Model 
Forum 8. Boyd, G.; Hemphill, R.; Jankowski, D.; Hanson, 
D. (Argonne National Lab., IL (USA)). Dec 1985. Contract 
W-31-109-ENG-38. 42p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE86007477. 

From 8. energy model forum conference; Germantown, MD, 
USA (11 Mar 1986). 

Focus of Energy Model Forum Study 8 (EMF-8) is to oper- 
ate a number of computerized industrial energy demand models 
under identical scenarios for comparison and validation. Because 
the models are complex tools, it is unreasonable to expect industry 
representatives to be familiar with the lengthy documentation that 
usually accompanies each model. Clearly, there was a need for a 
brief, nontechnical description of the models and their basic ap- 
proaches, assumptions, and structures. This paper discusses the fol- 
lowing models: ICE, INFORUM (LIFT), ISTUM-1 and -2, ORIM, 
PILOT, PURHAPS, and Wharton long-term model. 


20030 Singular energy trends in California. Borg, 1.Y.; 
Briggs, C.K. (Lawrence Livermore National Laboratory, 
Livermore, CA). 10: No. 11, 1185-1195(Nov 1985). 
California's energy-use patterns differ significantly from U.S. 
patterns. The reasons relate to the state’s indigenous oil industry 
and the importance of the transportation end-use sector that in 1983 
consumed 40% of the primary energy supplied to the state. We 
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compare in detail energy use in California for 1973 and 1983; we 
also compare U.S. and California patterns for 1983 alone. Whereas 
energy usage decreased slightly over the decade, it did so concur- 
rently with a 20.5% increase in population. Total consumption in 
most end-use sectors remained near 1973 levels, suggesting that 
conservation was important. An exception is seen in transportation 
use: an increased number of vehicles on the road was not totally 
offset by better vehicle mileage. In contrast to the nation as a 
whole, coal is used only for coking in California; nuclear energy 
comprises a smaller portion of the energy slate in California than in 
other states; and renewables especially geothermal, play a small 
role (2%). Currently, power imported from adjoining states-either 
as purchases or from out-of-state coal-fired plants partially owned 
by California utilities makes up 36% of total power transmitted to 
customers. Next in importance is hydroelectric power, followed by 
natural gas. In the U.S. the latter sources comprise only 12-14% 
each of total supply, whereas coal makes up 54%. Although geo- 
thermal energy promises to increase substantially in the state, and 
other options, such as wind power, cogeneration, and solar energy, 
will also contribute to a limited extent, California's energy situation 
will undoubtedly be dominated by liquid fuels in the foreseeable 
future. 


20031 Validating allocation functions in energy models: 
an experimental methodology. Smith, V.K.; Hill, L.J. (Van- 
derbilt Univ., Nashville, TN). Energy Journal; 6: No. 4, 29- 
47(Oct 1985). Contract W-7405-ENG-26. 

In the 1970's the Energy Information Administration initiat- 
ed a program calling for review and evaluation of its data and vali- 
dation of energy models used in support of policy making process- 
es, including the large-scale energy models developed under DOE 
auspices. This paper proposes and illustrates an alternative ap- 
proach to validation, the use of experimental methods. An alloca- 
tion function is defined, some of its uses in energy modelling are 
described, and three methods are discussed for allocating energy 
aggregates to be evaluated in experiments. The structure of the ex- 
perimental framework is detailed, and the features of the experi- 
mental design are reviewed. Results are reported and a summary is 
given of the conclusions. 24 references, 4 tables. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 19035, 20046, 20047, 20058, 20059, 20088, 
20089, 20090, 20091, 20099, 20230 


20032 (DOE/NBM—6007220) Phosphate rock industry 
of the Pacific Northwest. Preliminary. Petersen, N.S. (Bon- 
neville Power Administration, Portland, OR (USA)). 1964. 
176p. NTIS, PC A09/MF AO1; 1; GPO Dep. File Number 
DE86007220. 

The purpose of the study was to determine probable eco- 
nomic development of the Pacific Northwest phosphate industry 
over the next two decades, and to estimate electric power require- 
ments for this projected industry development. This report is part 
of an overall economic base study of the Pacific Northwest under- 
taken by the Bonneville Power Administration (BPA) to determine 
the probable future development of the area based on the outlook 
for such industries will in turn reflect the outlook for employment 
and economic development in the area and consequently reflect an 
outlook for power requirements of the Pacific Northwest region. 


20033 (IHZ-B—82-412) On energetic evaluation of basic 
consumption or production needs as a decision-making aid in 
choosing strategies of national economy for economic reasons. 
Mauermann, U. (Ingenieurhochschule Zittau (German 
Democratic Republic). Sektion Sozialistische Betriebswints- 
chaft). Oct 1982. 14p. (In German). Ingenieurhochschule 
Zittau, German Democratic Republic. 

As compared to the other COMECON countries, the 
German Democratic Republic has attained a high standard of effi- 
cient material and energy use. Currently efforts for further energy 
conservation are under way by analysing the total energy required 
to produce and use a product and seeking ways of conservation. 
This target is to be achieved while maintaining an optimum ratio of 
minimization of energy use to required product characteristics. As 
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an example an overall energetic evaluation is given for the trans- 
port of goods. (GB). 


20034 (IHZ-B—82-420) Energy in our future. Hilde- 
brand, H.J. (Ingenieurhochschule Zittau (German Demo- 
cratic Republic). Sektion Sozialistische Betriebswintschaft). 
Feb 1983. 35p. (In German). Ingenieurhochschule Zittau, 
German Democratic Republic. 

This paper, which was presented at the Merseburg Confer- 
ence on Technology, starts by giving an overview of the develop- 
ment of raw material supply and energy production - from the utili- 
zation of the kinetic energy of wind and water to the use of the fast 
breeder reactor. Thus, it is further explained, the history of the 
energy industry can be termed as the history of substitutions. 
Today a clear transition from petroleum to coal and from coal to 
nuclear energy can be observed. (BR). 


20035 (THZ-WK—82-409, pp 33-45) Capitalist energy 
crisis and structural change in the Federal Republic of Ger- 
many. Rechtziegler, E. (Institut fuer Internationale Politik 
und Wirtschaft der DDR, Berlin). Sep 1982. (In German). 
Ingenieurhochschule Zittau, German Democratic Republic. 
(CONF-8205 180—Pt.7). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This publication by the "Institut fuer Internationale Politik 
und Wirtschaft” of Berlin, German Democratic Republic, deals 
with the energy crisis, refered to as the most important internation- 
al structural crisis, describing its course and influence on all other 
sectors of world economy. In particular, the paper is concerned 
with the development and impact of the two excessive petroleum 
price increases of 1973/1974 and 1979/1980 on essentially energy- 
based sectors of the economy and the energy economy with refer- 
ence to the example of the Federal Republic of Germany. Thus, in 
consequenc of and as a reaction to the energy crises, comprehen- 
sive measures to reduce energy consumption, especially the con- 
sumption of oil, and to substitute other, cheaper primary energy 
sources for oil, were introduced and carried through. The west 
German industry, so the paper says, reduced its specific energy 
consumption by 15.7 per cent between 1973 and 1980. (GB). 


20036 (IHZ-WK—82-409, pp 46-52) Impact of scientific- 
technical developments on the energy economy of capitalist 
countries. Bergstroem, S. (Hochschule fuer Verkehrswesen 
Friedrich List, Dresden, German Democratic Republic). 
Sep 1982. (In German). Ingenieurhochschule Zittau, 
German Democratic Republic. (CONF-8205180—Pt.7). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

In the framework of a conference organized by the Universi- 
ty of Transport at Dresden, German Democratic Republic, papers 
were read on such subjects as the problems resulting from the inter- 
action of the scientific-technical development on the one hand and 
its control by the state in centrally planned economies on the other 
hand. Whereas up to 1973 the emphasis was on energy production, 
a shift to measures for the reduction of energy consumption took 
place in Europe and Japan in the years after 1973, while the USA 
continued in the first-mentioned direction. Tremendous efforts are 
being made, the paper goes on to explain, in all sectors of industry, 
trade, and transport to develop modern processes and plants to 
safeguard not only the properties of use of products but bring about 
above all a reduction in the consumption of energy. (GB). 


20037 (THZ-WK—82-409) Lectures of session 7 of the 6. 
scientific conference on energy economy of Ingenieurhochs- 
chule Zittau. (Ingenieurhochschule Zittau (German Demo- 
cratic Republic)). Sep 1982. 52p. (In German). (CONF- 
8205180—Pt.7). Ingenieurhochschule Zittau, German 
Democratic Republic. 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

Separate abstracts were prepared for individual lectures. 
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20038 (KTM/E-B—31) Development of world market 
prices of fuels. , Y.; Lehdon- 
virta, H. (Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept.). 1984. 175p. (In Finnish). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE86751186. 
The purpose of this prestudy has been to review the devel- 
opment of world market prices, structure and influencing factors of 
energy. A major part of the review concentrates on evaluation and 
comparison of various price forecasts, taking especially into consid- 
eration the suitability and applicability of the methods and assump- 
tions used for the possible decision ing situations in Finnish 
energy policy. Abstracts from a total of 25 forecasts on internation- 
al energy markets and prices have been presented of which four 
from the North-European countries. It is not possible to form a 
consistent nor an exact picture of future energy prices from the 
studies evaluated. As the main reason one can state the differencies 
in basic assumptions of the studies. It is, however, possible to con- 
clude from the most of the studies that the price of oil will in the 
near future stay at the present level or increase slightly, unless some 
disruptions occur in the energy markets. The price changes of coal 
are considered to follow mainly the cost development. A slight in- 
crease of real costs is held likely. No considerable pressures on nu- 
clear fuel price increases are at sight. In the studies analysed, espe- 
cially the price of natural gas is considered to follow closely the 
development of oil prices. According to some experts, a similar, al- 
though weaker depencence exists between oil and coal as well as 
between oil and uranium. On the other hand, the balancing of oil 
prices is considered possible in the future with the help of backstop 
technologies based for example on coal or on natural gas. 
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REFER ALSO TO CITATION(S) 19257, 19260, 19262, 19322, 19414, 20050, 
20087, 20091, 20097, 20117, 20875, 20890, 20891, 20932, 20949, 20983 


20039 (CONF-8405387—) Evaluation of measures to 
reduce emissions. (Institut fuer Gewerbliche Wasserwirts- 
chaft und Luftreinhaltung e.V. (IWL), Koeln (Germany, 
F.R.)). 1984. 110p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86751379. 

From Conference on evaluation of measures to reduce emis- 
sions; Koeln, F.R. Germany (22 May 1984). 

During this conference lectures were delivered which dealt 
with measures to cut emissions from the viewpoint of experts and 
operators of plant. The individual papers related to the following 
subjects: nitrogen oxides from furnaces; noise concealment by 
means of distribution parameters; measurement, calculation and 
evaluation of smell; emissions from organic compounds, especially 
solvants. Two papers have been recorded separately. (HSCH). 


20040 (CONF-8511148—2) Risk assessments for energy 
systems and role of preliminary degree-of-hazard evaluations. 
Habegger, L.J.; Fingleton, D.J. (Argonne National Lab., IL 
(USA)). Nov 1985. Contract W-31-109-ENG-38. 16p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE86005564. 

From Task force meeting on risk and policy analysis under 
conditions of uncertainity; Laxenburg, Austria (25 Nov 1985). 

The appropriate approach to risk or hazard assessment can 
vary considerably, depending on various factors, including the in- 
tended application of the results and the time other resources avail- 
able to conduct the assessment. This paper illustrates three types of 
interrelated assessments. Although they can be mutually supportive, 
they have fundamentally different objectives, which require major 
differences in approach. The example of the overall risk assessment 
of alternative major energy technologies illustrates the compilation 
of a wide range of available risk data applicable to these systems. 
However, major uncertainties exist in the assessments, and public 
perception of their importance could play an important role in final 
system evaluations. A more narrowly defined risk assessment, often 
focusing on an individual component of a larger system, is the most 
commonly used approach in regulatory applications. The narrow 
scope allows in-depth analysis of risks and associated uncertainties, 
but it may also contribute to a loss of perspective on the magnitude 
of the assessed risk relative to that of the unassessed risks. In some 
applications, it is useful to conduct semiquantitative degree-of- 
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hazard evaluations as a means of setting priorities for detailed risk 
assessment. The MAHAS procedure described in this paper pro- 
vides a means of rapidly ranking relative hazards from various 
sources using easily accessible data. However, these rankings 
should not be used as definitive input for selecting technology alter- 
natives or developing regulations. 25 refs., 6 tabs. 


20041 (LA-UR—86-502) Comprehensive environmental 
et and program. Gunderson, T.C.; Vocke, 
R.W.; Stoker, A.K. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 5p. (CONF- 
860317—18). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86007386. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 


The US Department of Energy's (USDOE) Albuquerque 
Operations Office installations are being evaluated under its Com- 
prehensive Environmental Assessment and Response program 
(CEARP). The installations consist of eight weapons development 
and production facilities, which are located across the United 
States. The evaluation covers the major environmental regulations, 
with emphasis on the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and on the Resource 
Conservation and Recovery Act (RCRA). The CEARP is intended 
to help fulfill USDOE obligations for federal facilities under the US 
Environmental Protection Agency (CERCLA Program and consti- 
tutes the same basic approach as contained in USEPA guidance to 
federal facilities. The Program is a phased program to identify, 
assess, and correct existing and potential environmental concerns 
relative to these regulations. The five phases are Phase I - Installa- 
tion Assessment, Phase II - Confirmation, Phase III - Technological 
Assessment, Phase IV - Remedial Action, and Phase V - Compli- 
ance and Verification. Phase I activities and reports should be com- 
pleted during 1986. The Phase II generic sampling plans, data man- 
agement plans, health and safety plans, and quality assurance/qual- 
ity control plans will be prepared during 1986. Significant charac- 
terization of CERCLA sites will be initiated during 1987. 


1986) 


20042 (PB—86-107356/XAB) Application of the NSF/ 
PRA (National Science Foundation/Policy Research and 
pe age risk-analysis program results to risk management/ 

safety policy formulation. Final report. Okrent, D.; Kasten- 
teil Apostolakis, G.E.; Okrent, N.D.; Szabo, ‘8 
( ornia Univ., Los Angeles (USA). School of Engineer- 
ing and Applied ‘Science). Dec 1984. 347p. (UCLA-ENG— 
8432). NTIS, PC A15/MF AO1. 

The text discusses the application of a range of research re- 
sults on risk analysis to six sets of risk-management situations: (1) 
asbestos in schools; (2) hazardous-chemical-waste sites; (3) indoor 
air pollution; (4) transportation of hazardous materials; (5) carcino- 
gens and mutagens in drinking water; and (6) an industry employ- 
ing bulk quantities of a hazardous material such as dioxin. Recom- 
mendations for achieving increased use of NSF/PRA sponsored 
studies by risk managers are included. 


20043 (PB—86-107364/XAB) Application of the ee 
PRA (National Science Foundation/Policy Research 
Analysis) risk-analysis program results to risk eee, 
safety policy formulation. Executive summary. Okrent, D.; 
Kastenberg, W.E.; Apostolakis, G.E. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Sci- 
ence). Dec a! 21p. (UCLA-ENG—8432(ES)). ‘NTIS, PC 
A02/MF A0O1 

The summary addresses the application of research results 
emanating from the NSF/PRA Risk Analysis Program to six risk 
management situations: (1) asbestos in schools; (2) hazardous chemi- 
cal wastes; (3) indoor air pollution; (4) transportation of hazardous 
materials; (5) carcinogens and mutagens in drinking water; and (6) 
an industry employing bulk quantities of a hazardous material like 
dioxin. A structured approach to the application of decision analy- 
sis is provided, alternatives to regulation are identified and de- 
scribed, and some insight as to how the public should perceive risk 
is offered. The need for further consideration of the problem of 
indoor radon is highlighted and recommendations for achieving in- 
creased use of NSF/PRA sponsored studies by risk managers are 
included. 
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20044 (PB—86-112471/XAB) Improving transportation 
of hazardous materials through risk assessment and routing. 
Pijawka, K.D.; Foote, S.; Soesilo, A.; Scanlon, R.D.; Can- 
tilli, E.J. (National Research Council, Washington, DC 
(USA). Transportation Research Board). 1985. 39p. (TRB/ 
TRR—1020). NTIS, PC A03/MF AOl1. 

The 5 papers in this report deal with the following areas: 
risk assessment of transporting hazardous material: route analysis 
and hazard management; assessing the risk and safety in the trans- 
portation of hazardous materials; economic evaluation of routing 
strategies for hazardous road shipments; routing models for the 
transportation of hazardous materials--state-level enhancements and 
modifications; and cost-effectiveness analysis of transportation strat- 
egies for nuclear waste repository sites. 


20045 (SNV-PM—1988) Goals and principles in Swedish 
environmental law. Raneraas, U. (Statens Natuurvaardsverk, 
Solna (Sweden)). Apr 1985. 158p. (In Swedish). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE86751171. 

Swedish environmental law consists of a large number of 
acts with partly different goals. The environmental law system is, 
roughly described, divided in two main parts. One includes acts di- 
recting the use and exploit of land and water, the other the acts of 
protection of the environment. Even the exploiting laws include 
tules for protection and care which seems to cause a collision be- 
tween use and protection goals. The present study includes an at- 
tempt to make a structure of this disperse picture. Each act and 
rule in the system which has a goal with a clear content of environ- 
mental protection, i.e. primary goals, has been related to the ulti- 
mate goal of the environment politics, expressed by the parliament. 
The study shows a clear gap between the two goal levels. The 
goals of the primary level are in general, even on the protection 
side of the system, aimed at a lower degree of protection than is 
expressed for the ultimate level. The natural conclusion, at least 
from a theoretical point of view, is therefore that the system hardly 
can be used effectively. The study also includes an attempt to ex- 
tract the fundamental principles for the protection. The most com- 
monly used is a very general care, often combined with a rule for 
adjusting differents interests (especially economy in wide terms 
contra damage). Strictly expressed levels for pollution substances 
are however only used in a few acts. With 34 refs. 


20046 Estimating macroeconomic effects of proposed 
safety and environmental regulations using the new DRI 
annual model of the U.S. economy. Teotia, A.P.S.; Santini, 
D.J.; Caton, C. (Argonne National Lab.). pp 140-145 of 
Energy '83 modelling, simulation, policy planning and eco- 
nomics. Anaheim, CA; Acta Press (1984). (CONF-830558— 


). 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

The long-run macroeconomic effects of proposed environ- 
mental and safety regulations are analyzed by use of DRI’s (Data 
Resources, Inc.) new annual model of the U.S. economy. This 
annual model has fewer variables than the DRI quarterly U.S. 
economy model. Many short-run cyclical factors have been con- 
densed while long-run supply factors have been enhanced. The 
model was used to estimate the macroeconomic effects of proposed 
simultaneous application of (1) new safety regulations regarding air 
bags or automatic seat belts on cars in 1984 and thereafter, and (2) 
tight acid-rain environmental regulations for coal-using electric util- 
ities and industry. The effects of the regulations, while favorable in 
the short run, were found to be quite adverse over the long run. 
Regulatory effects were further analyzed under the assumption that 
the initial application of regulations was accompanied by a shock in 
world oil prices (similar to situations in the 1970s when regulatory 
costs rose simultaneously with the two major energy price shocks). 
However, a synergistic effect between the shock and new regula- 
tion cost was not found. 
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20047 (AD-A—160685/4/XAB) Efficiency/equity analy- 
sis of water-resources problems--a game theoretic approach. 
Doctoral thesis. Ng, E.K. (Air Force Inst. of Tech., Wright- 
pa wera AFB, OH (USA)). 1985. 175p. NTIS, PC A08/ 

Successful regional water-resources planning involves an ef- 
ficiency analysis to find the optimal system that maximizes benefits 
minus costs, and an equity analysis to apportion project costs. Tra- 
ditionally, these two problems have been treated separately. A reli- 
able total numerization procedure is used to find the optimal system 
for regional water-network problems. This procedure is easy to un- 
derstand and can be implemented using readily available computer 
software; furthermore, more engineers can use realistic cost func- 
tions or perform detailed cost analysis and, also, examine good su- 
boptimal systems. In addition, this procedure finds the optimal 
system for each individual and each subgroup of individuals; hence, 
an equity analysis can be accomplished using the theory of the core 
from cooperative n-person game theory on the optimal system as 
well as good suboptimal systems. A rigorous procedure using core 
conditions and linear programming is described to unambiguously 
measure an individual's minimum cost and maximum cost as a basis 
for the equitable cost allocation. Traditional approaches for quanti- 
fying minimum cost and maximum cost assume that either a region- 
al system involving the grand coalition is built or all the individuals 
will go-it-alone. 


20048 (NP—6900888) Mineral Revenues: the 1984 report 
on receipts from Federal and Indian leases with summary 
data from 1920 to 1984. (Minerals Management Service, 
oo DC (USA). Royalty Management Program). 
1984. 83p. NTIS, PC A05/MF AOl. File Number 
TI86900888. 

More than $9.3 billion in bonuses, rents, and royalties was 
collected from Federal mineral leases in 28 states and the Outer 
Continental Shelf. Another $138 million was collected from mineral 
leases on Indian lands-and distributed to Indian tribes and allottees. 
Thus, mineral revenues from Federal and Indian lands continued to 
be a major source of income to the Federal Government, States, 
and Indian tribes and allottees in 1984. 


20049 (OTA-ITE—248) Strategic materials: technologies 
to reduce US import vulnerability. (Office of Technology 
Assessment (U.S. Congress), a DC). May 1985. 
413p. GPO. File Number T186900 

The United States imports are over $1 billion worth of 
chromium, cobalt, manganese, and platinum group metals annually. 
Many of the uses of these metals are essential to the industrial econ- 
omy and the national defense. The United States imports virtually 
all of its requirements for these metals; their production is highly 
concentrated in two regions of the world: the Soviet Union and 
southern Africa. The potential for interruption of supplies from 
these sources has heightened congressional interest in alternatives 
to continued import dependence. This study assesses the technical 
alternatives to continued reliance on southern Africa and the USSR 
for strategic metals. Promising opportunities for domestic and di- 
versified foreign production and for conservation and substitution 
are identified for each metal. Technical, economic, and institutional 
barriers to the implementation of the alternatives are reviewed and 
government options to overcome those barriers are identified and 
anal k 


Assessing impacts of energy projects on prime 
castes, Reed, R.M.; Voorhees, L.D.; S les, F.E. (En- 
vironmental Sciences Division, Oak Ridge ational Lab., 
Oak Ridge, Tennessee 37830). pp 43-47 o eens 83 mod- 
elling, simulation, policy planning and economics. Anaheim, 
CA; Acta Press (1984). (CONF-830558—). Contract W- 
7405-ENG-26. 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY '83; San Francisco, 
CA, = (16 a 1983). 

The loss of prime farmland has been recognized as an issue 
of national concern by the President's Council on Environmental 
Quality and by Congress. Large energy projects have a high poten- 
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tial for contributing to such loss. Federal and state agencies respon- 
sible for environmental approval of energy projects have begun to 
include analyses of this issue in project-related documents, but these 
analyses generally provide few comparative data to assess the sig- 
nificance of project impacts. Agencies typically conclude that the 
loss of prime farmland for individual projects is insignificant in rela- 
tion to the large size of the resource on a statewide or nationwide 
basis. As an approach to improving the quality of analyses on prime 
farmland, this paper discusses the types of information needed to 
assess the significance of project impacts objectively. Consistent use 
of soil inventory data on prime farmland, agricultural data on crop 
production, and data on the amount and rate of prime farmland loss 
to other types of development would greatly improve the quality of 
these analyses. 


2905 Research, Development, Demonstration, And 
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REFER ALSO TO CITATION(S) 19240, 19406, 19407, 19442, 19503, 20042, 
20043, 20056, 20095, 20949 


20051 (BNL—37702) Hardening of the institutions: an al- 
ternative view of the dynamics of technical innovation. Mar- 
cuse, W. (Brookhaven National Lab., Upton, NY (USA)). 
1985. Contract AC02-76CH00016. 13p. (CONF-8506175— 
2). NTIS, PC A02/MF A0l; 1; GPO Dep. File Number 
DE86007807. 

From 10. annual meeting of the Technology Transfer Socie- 
ty; San Francisco, CA, USA (24 Jun 1985). 

This paper briefly describes the historical background and 
the present state of knowledge on the technology diffusion process. 
It then introduces some ideas about the origin and evolution of in- 
stitutions, especially collective ones. It is postulated that as institu- 
tions age they undertake activities not related to their original 
goals. Although it is possible that these activities may be harmless, 
some have suggested that the agendas of these mature institutions 
actually inhibits technological advance. An hypothesis is advanced 
asserting that one of the consequences of stable economic and polit- 
ical systems is to give rise to institutions with these characteristics. 
The United States and England, alone among the major industrial 
nations, have been blessed with over 200 years of stability. Unlike 
the United States and England, other industrial countries have had 
massive upheavals and their institutional structure has been leveled 
and reformed. The result is that they are not burdened with ineffi- 
ciencies arising from their outmoded institutional structure. It is 
then shown that if the hypothesis is correct, current industrial 
policy proposals treat symptoms, not causes. It concludes with 
some policy initiatives that might be desirable if the hypothesis is 
correct. 


20052 (DOE/S—0042) Guidelines for DOE Long Term 
Civilian Research and Development. Volume V. Report of the 
Demand Panel for the ERAB long-range energy R and D 
strategy study. (USDOE Offfice of Energy Research, Wash- 
ington, DC. Energy Research Advisory Board). Dec 1985. 
67p. NTIS, PC A04/MF A0l; GPO Dep. File Number 
DE86006309. 

This report describes the work and findings of the Demand 
Subpanel. The three primary objectives of the Department of 
Energy (DOE) civilian research and development are to: provide a 
robust array of economically attractive supply and efficient end-use 
options to help satisfy the nation’s unpredictable energy future; con- 
duct research to identify and mitigate the impact of energy produc- 
tion and use on health, safety, and the environment; advance funda- 
mental scientific knowledge and education in the disciplines it sup- 
ports. Four recommendations are made for reducing the ratio of 
energy consumed to national product. These are: conservation, that 
is, an improvement in efficiency - the provision of the same or 
equivalent service with less energy; a change in product mix, from 
more to less energy-intensive products; substitution of energy with 
a higher “form value” for energy with a lower form value (e.g., 
electricity for coal); and reduction in energy service, that is, doing 
without or with less energy. 32 refs., 10 figs., 7 tabs. 
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20053 (STU—84-5119) Preparatory study of integrated 
energy systems (IES). Lindbo, T. (National Swedish Board 
for Technical Development, Stockholm). Jan 1985. 118p. 
(In Swedish). NTIS (US Sales Only), PC A06/MF AOl. 
File Number DE86751160. 

This paper presents a description of the state-of-the-art of 
eleven branches of engineering. The benefits of the cooperation 
inside the Integrated Energy Systems (IES) organization are dis- 
cussed and recommendations concerning the Swedish participation 
are presented. IES will provide information of the combination of 
techniques to achieve maximum energy efficiency and a minimum 
of emissions. Marketing of Swedish energy engineering can be fa- 
cilitated by IES. The basic budget for the Swedish engagement is 
estimated to 400,000 SEK per year. 


2906 Nuclear Energy 
REFER ALSO TO CITATION(S) 19240, 19241, 19262 


20054 (AD-A—158356/6/XAB) Managing the current 
transition in strategic nuclear affairs. Lewis, K.N. (RAND 
Corp., Santa Monica, CA (USA)). Mar 1985. 25p. NTIS, 
PC A02/MF AO1. 

The strategic planning environment as a whole is now in the 
early stages of a transition of major proportions. Now this is by no 
means a new or unique phenomenon: The most cursory review of 
the strategic past reveals a kind of historical periodicity. The 
changes occurring as events unfold certainly are not discrete, spon- 
taneous, and necessarily very distinguishable at the time. At every 
stage of the game, moreover, there are significant mismatches and 
disconnections among our strategic posture, war plans, strategies, 
defense arrangements with allies, and the like. Nonetheless, it is 
possible to look back ar‘ identify certain trends and themes that 
make it possible to treat different strategic epochs as specific enti- 
ties. There has been a steady convergence in our thinking about 
operational employment strategy. Concepts of strategic flexibility, 
first articulated officially in the very early 1960s, have been steadily 
if not swiftly fleshed out over time. Substantial consensus has 
emerged on both sides of the Atlantic that U.S. nuclear forces can 
play only a rather limited role in the deterrence of potential adver- 
sary aggression that is less than all-out. Strategic budgets have sta- 
bilized as a share of the DoD budget as a whole. The strategic 
force structure has, in many ways, stabilized as well. 


20055 (IT1UG-pre—84-13) Ingenuous sovereign: On the re- 
lation of state and industry with high technology. Keck, O. 
(Wissensc ntrum Berlin (Germany, F.R.). Internation- 
ales Inst. fuer Umwelt und Gesellschaft). 1984. 37p. (In 
German). NTIS, PC EWissenschaftszentrum Berlin (Germa- 
ny, F.R.). Internationales Inst. fuer Umwelt und 
Geselischaft$TIB/B86-02878 PC: E02; Available from 
NTIS as TIB/B86-02878. 

Using the example of the fast breeder reactor, the paper dis- 
cusses the interaction of state and industry in high technology. The 
fact that the state spent billions of Deutschmark for this project, 
only to realize that this technology is uneconomic and will remain 
uneconomic in the foreseeable future, is explained by an informa- 
tion impactedness between state and industry. While the initiative 
for the project came from within the government sector, industry 
was skeptical as early as the 1960 about the economic prospects of 
the technology. But in the policy making process there were no in- 
centives for the industry to show its skepticism. In the area of 
direct government support to industrial technology a financial con- 
tribution by industry from its own funds is required to create an 
incentive for industry to let government know its views about the 
economic prospects of a technology. In other areas of technology 
policy, where this mechanism is not applicable, government must 
come to grips with the fact that it cannot expect experts to inform 
government objectively if doing so entails a disadvantage to the 
expert itself or to the organisation by which he is employed. (orig.). 


20056 (PB—86-113008/XAB) Energy technology transfer 
to China: a technical memorandum. (Office of Technology 
Assessment (U.S. Congress), Washington, DC). Sep 1985. 
121p. (OTA-TM-ISC—30). NTIS, PC A06/MF AO1. 
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The memoradum examines the opportunities for the transfer 
of various energy technologies to China. It reviews the motivations 
for US companies and other institutions for transferring technology 
and the vehicles for doing so. It also surveys China’s needs for 
energy technologies and its ability to assimilate them. Nuclear tech- 
nology is given special attention because of the importance of ex- 
ports to the US nuclear industry, the potential impact on US non- 
proliferation and strategic goals and the interest of Congress in nu- 
clear cooperation agreement. It also examines policies for control- 
ling and promoting technology transfer to China. 


20057 Nuclear waste repository siting. An alternative ap- 
proach. Solomon, B.D.; Cameron, D.M. (Federal Energy 
Regulatory Commission, Washington, DC, USA. Office of 
Electric Power Regulation; Maryland Univ., College Park, 
1985) Dept. of Civil Engineering). 13: No. 6, 564-580(Dec 
Under the Nuclear Waste Policy Act of 1982, the US De- 
partment of Energy has initiated a highly centralized siting process 
for two high-level nuclear waste repositories. Concomitantly, the 
Low Level Radioactive Waste Policy Act of 1980 requires states to 
create regional compacts for low-level nuclear waste disposal. This 
paper evaluates these and other federal nuclear waste facility siting 
proposals from constitutional choice and social equity perspectives. 
A site selection model is proposed which could resolve the likely 
geopolitical impasses in US federal nuclear waste management. 


2907 Transport And Storage 

REFER ALSO TO CITATION(S) 20063 
2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 20088 


20058 Estimating impact of changing energy scenarios on 
new energy systems: a case example of district heating cogen- 
eration systems. Teotia, A.P.S.; Bingaman, D.J. (Energy and 
Environmental Systems Division, Argonne National Lab., 
Argonne, Illinois). pp 28-36 of Energy, power and environ- 
mental systems. Hamza, M.H. Anaheim, CA; Acta Press 
(1984). (CONF-8406175—). 

From International Association of Science and Technology 
for Development international conference on applied simulation 
and modeling; San Francisco, CA, USA (4 Jun 1984). 

An approach is described to estimating the impacts of chang- 
ing energy scenarios on new energy systems. A dramatic turna- 
round in world oil markets occurred when, after rising to more 
than 10 times its 1973 level, the price of crude oil declined in 1982- 
1983. As a result, future oil price projections have been revised 
downward compared to the projections made in 1981 when oil 
prices were still rising swiftly. The market model used in this study 
shows that DHC potential markets are reduced under the new 
energy scenario compared with the projections based on 1981 
energy scenarios. For example, the DHC economic market is now 
estimated at 0.52 quad in 2005, compared to the 1.88 quads original- 
ly projected in the 1981 energy scenario. 


20059 Economics of industrial cogeneration with a residu- 
al-oil-fired low-speed diesel. Santini, D.J.; Belak, F.J.; Ber- 
nard, M.J.; Stodolsky, F.; Suchy, K.W. pp 76-81 of Energy, 
power and environmental systems. Hamza, M.H. Anaheim, 
CA; Acta Press (1984). (CONF-8406175—). 

From International Association of Science and Technology 
for Development international conference on applied simulation 
and modeling; San Francisco, CA, USA (4 Jun 1984). 

The objective of this study, sponsored by the Energy Cas- 
cading Branch of the Waste Reduction Division of the Office of In- 
dustrial Programs of the U.S. Department of Energy (DOE) was to 
evaluate the general economic desirability of a class of cogenerat- 
ing facilities based on a residual-oil-fired low-speed diesel. The pro- 
totype facility for this evaluation is a 23 mw grid-connected cogen- 
erating low-speed diesel providing the electric and thermal de- 
mands of the Hoffmann-Laroche vitamin C plant in Belvidere, N.J. 
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This initial U.S. application of the technology received funding sup- 
port from the Office of Industrial Programs of DOE. This funding 
support bought prior experience with the technical problems that 
pioneering facilities inevitably experience. 


2910 Conservation 


REFER ALSO TO CITATION(S) 20109, 20120, 20121, 20122, 20123, 20127, 
20145, 20161, 20185, 20190, 20215 


20060 (DOE/CE/15156—T7) Study to assist the Office 
of State and Local Assistance Programs evaluate the organi- 
zational structure of the Headquarters Office. Task Assign- 
ment No. 3. Final report. (Hay Group, Washington, DC 
(USA)). Jan 1984. Contract AC01-83CE15156. 677p. NTIS, 
PC A99. File Number DE86003708. 

The Hay Group, in consultation with Arawak Consulting 
Corporation, evaluated the current headquarters organization struc- 
ture of the Department of Energy’s Office of State and Local As- 
sistance Programs (OSLAP) to measure its suitability to most effec- 
tively support OSLAP’s present and changing responsibilities in 
federal energy conservation activities. The study carefully exam- 
ined OSLAP’s history and legislative mandate in federal energy 
program management, the levels of program funding and staffing, 
and the program's strategic objectives for the present and future. 
The principal analytic focus was upon the current OSLAP organi- 
zation structure, and the consultants employed proprietary Hay job 
measurement technology and several, separate but related, diagnos- 
tic tools which have been developed through extensive experience 
with clients in the public and private sectors. 


20061 (DOE/CE/ 15156—T8) Program Information 


Tracking System (PITS) user’s manual, (Arawak Consulting 
Corp., Arlington, VA (USA)). 1985. Contract ACOI- 
83CE15156. 251p. NTIS, PC Al2/MF A0Ol; 1; GPO Dep. 


File Number DE86003705. 

The Project Information Tracking System (PITS) contains 
summaries of annual and quarterly plans for the Department of 
Energy’s Energy Extension Service (EES) and State Energy Con- 
servation Program (SECP). EES and SECP are two DOE grant 
programs administered by the State Programs Branch of the Office 
of State and Local Assistance Programs. 


20062 (DOE/CE/15156—T10) Guidelines for technology 
transfer planning. Task Order No. 5/105. Final report. 
(Arawak Consulting Corp., Arlington, VA (USA)). 20 Apr 
1984. Contract AC01-83CE15156. 340p. NTIS, PC AIS. 
File Number DE86003707. 

This document describes the various approaches to technolo- 
gy transfer planning and the components of effective plans. It pre- 
sents some abstract but important concepts, as well as practical ex- 
amples and checklists. It provides a framework for a comprehen- 
sive and ongoing technology transfer planning process within CE. 
The final two sections present several key conclusions and recom- 
mendations which were based in large part on the work performed 
by the Technology Transfer Plan Working Group and its contrac- 
tors. 


20063 (DOE/CS/24448—T9) Demonstration program to 
increase private sector participation in community-based con- 
servation programs. Volume II. Final report. (Alliance to 
Save Energy, Washington, DC (USA)). [1986]. Contract 
FG01-80CS24448. 180p. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE86007022. 

Four million low-income households in the United States 
heat with fuel oil, for which they are now paying over a dollar per 
gallon. Those in colder climates are confronting severe hardships. 
The Fuel Oil Marketing Advisory Committee (FOMAC) has docu- 
mented the desperate nature of this situation, which continues to 
worsen as prices rise. The 1982 Low-Income Home Energy Assist- 
ance Program (LIHEAP) affords states a unique opportunity to 
begin to develop comprehensive energy assistance programs for the 
poor combining direct fuel assistance and conservation assistance. 
The 1982-4 LIHEAP permits the states to spend part of their 
LIHEAP grants for conservation home improvements, including 
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heating system retrofit. This manual provides implementation assist- 
ance. 


20064 (DOE/MA—0004/4) FY 1984 annual report on in- 
house energy management. (USDOE Assistant oe: for 
Management and Administration, Washington, DC. Office 
of Project and Facilities Management). Jul 1985. 39p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86002081. 

The Code of Federal Regulations (CFR), requires each Fed- 
eral Executive agency to submit an “Annual Report on Energy 
Management.” In Fiscal Year 1984, the Department of Energy 
(DOE) completed the ninth year operating under its 10-year In- 
house Energy Management Plan. This Annual Report for FY 1984 
presents a summary of activities as well as an evaluation of the 
progress towards the achievement of the Department's energy re- 
duction and energy efficiency improvement goals as outlined in the 
10-Year Plan. 


20065 (EPRI-ER—4031, pp 2.1-2. = Application of the 
Residential End-Use Energy Planning System (REEPS) to 
conservation issues in Florida. Bentley, W.G.; Re EJ. 
— Power & Light Co., Miami). May 1985. Research 

Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T185920825. (CONF-8310414—). 

From 5. forecasting symposium on forecasting in an era of 
technological change; Boxborough, MA, USA (18 Oct 1983). 

The REEPS model appears apt for Florida conditions and, 
while it is a substantial model in size and complexity, it was not 
overly cumbersome or expensive to use. Exercise of the model at 
this preliminary stage has demonstrated the usefulness of REEPS 
and provided insight as to market dynamics, although the results 
must be viewed with caution for several reasons. The data assem- 
bled to perform the simulations, while realistic, have no established 
level of statistical confidence due to the diversity of sampling de- 
signs and instruments used to originally obtain the data. Several de- 
fault data options of REEPS were used to complete the simula- 
tions. The REEPS model's structure confounded the results of the 
building code simulation. The scaling and functional form of the 
price-efficiency curves used by REEPS were found to limit inter- 
pretation to broad policy analysis and to ignore the quantum jump 
nature of conservation investments. The use of REEPS to model 
other than financial or regulatory incentives for conservation re- 
mains undemonstrated. Despite these problems, REEPS did allow 
the comparison of several major conservation incentive ‘scenarios 
and was shown to be useful in overall rebate program design. The 
response of REEPS to various rebate program designs demonstrat- 
ed realistic and plausible model behavior which provided insight 
for policy analysis and data collection. Another primary benefit of 
REEPS is its usefulness as an example of how information can be 
structured to answer conservation policy questions. 8 figures. 


20066 (NRRI—11) Trends report of energy assistance 
programs in the fifty states, 1979-1984. Standish, J.H.; 
McDonald, V.M.; Myers, R.R.; Sweet, D.C. (National Reg- 
ulatory Research Inst., Columbus, OH (USA)). Dec 1985. 
10ip. Cleveland State Univ., College of Urban Affairs, 

Cleveland, OH 44115. File Number T186900388. 

This is a report that examines “policy options” and perspec- 
tives. What policies and programs are potentially available to help 
low-income households meet their energy needs. What options 
have been implemented at the federal state levels. What types of 
programs have developed and what are some of the unique compo- 
nents of these programs that might be of use to other energy assist- 
ance providers. The report provides a comparison of the results of 
the three surveys undertaken by the Energy Program at Cleveland 
State University of state funded energy assistance programs in the 
United States and District of Columbia. The first survey was con- 
ducted in 1979 for the Ohio Energy Credits Advisory Committee. 
The second was completed in 1981 under a grant from the Ford 
Foundation. 
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20067 The role of air infiltration in energy mee 
Millhone, J.P. (US Dept. of Ener, Tey, Washington, DC). pp 
1-7 of The implementation and effectiveness of air infiltra- 
tion standards in buildings: supplement to proceedings. 
Jackman, P.J. Berkshire, England; Air Infiltration Center 
(1984). (CONF-841049—). 

From 5. AIC conference on the implementation and effec- 
tiveness of air infiltration standards in buildings; Reno, NV, USA (1 
Oct 1984). 

The United States spends about $500 billion dollars on 
energy. Buildings consume about 36% of this energy. Of this share, 
roughly half is used to heat and cool buildings and one-third is used 
to condition infiltration and ventilation air. As a result, a reduction 
of infiltration and ventilation rates by 1% would reduce annual US 
energy costs by about 300 million dollars. This paper presents an 
outline of the US DOE energy conservation research policy for in- 
filtration and ventilation, discussing: US building energy use, US 
policy approach, current DOE activities and the future direction of 
DOE activities. 


20068 Air quality issues in ventilation standards. Nero, 
A.V.; Grimsrud, D.T. (Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA). pp 8.1-8.11 of The implementa- 
tion and effectiveness of air infiltration standards in build- 
ings: 5th AIC conference. Jackman, P.J. Berkshire, Eng- 
land; Air Infiltration Center (1984). (CONF-841049—). 

From 5. AIC conference on the implementation and effec- 
tiveness of air infiltration standards in buildings; Reno, NV, USA (1 
Oct 1984). 

Ventilation standards in buildings are receiving increased at- 
tention because of energy conservation and indoor air quality. An 
important example of this is the current ASHRAE Standard 62, 
“Ventilation for Acceptable Indoor Air Quality.” This standard 
contains two distinct procedures that can be used to set ventilation 
rates. The first is a prescriptive specification that mandates ventila- 
tion rates for particular building types. The second is a perform- 
ance specification that uses target concentrations of indoor contami- 
nants as the basis for deciding the adequacy of ventilation rates. 
This paper comments on the latter procedure. Several issues are 
discussed: the lack of a consistent basis for choosing concentration 
limits for indoor pollutants, the potential for adverse air quality if 
the performance specification is adopted in a building, and the prac- 
tical difficulties in implementing the second option. Several sugges- 
tions for improving the standard are made. 


20069 Description of ASHRAE’s proposed airtightness 
standard. Sherman, M. (Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA). pp 7.1-7.25 of The implementa- 
tion and effectiveness of air infiltration standards in build- 
ings: 5th AIC conference. Jackman, P.J. Berkshire, Eng- 
land; Air Infiltation Center (1984). (CONF-841049—). 

From 5. AIC conference on the implementation and effec- 
tiveness of air infiltration standards in buildings; Reno, NV, USA (1 
Oct 1984). 

Because the load due to air infiltration typically accounts for 
one-third of space conditioning loads, ASHRAE is in the process of 
writing a standard which addresses the maximum leakage associat- 
ed with good construction. This standard 119P, is a link between 
ASHRAE Standard 90, which addresses energy conservation in 
new residential construction, and Standard 62, which specifies the 
minimum acceptable ventilation to achieve adequate indoor air 
quality. Within Standard 119P there is currently a classification 
scheme that groups building tightness into categories depending on 
envelope leakage, floor area and building height. In addition to 
being used for this residential leakage standard, this classification 
scheme is intended to be used to label the tightness of any building 
residential or commercial, new or existing. This paper presents the 
background to the development of Standard 119P, indicates a pro- 
posed form that the standard may take, and presents some of the 
rationale behind it. 
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2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 19056, 19075, 19095, 19124, 20034, 20038, 
20058, 20089, 20090, 20097 


20070 (NP—6751141) Energy plan for Narsaq. (Arbjeds- 
gruppen Vedroerende Udarbejdelse af en Energiplan for 
Groenland, Copenhagen (Denmark)). Jun 1985. 180p. (In 
Danish). NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE86751141. 

The Greenland Assembly accepted a general energy supply 
plan until the year 2000 based on 50% hydropower, 25-30% im- 
ported coal and the remaining 20-30% on oil. A planning commit- 
tee for Narsaq district considered 5 supply models: the oil model, 
the imported coal model, the domestic model, hydroelectric power 
optimum model and a combined hydropower-oil heating model. 
Environmental aspects, investment requirements and fuel import 
problems are discussed in detail. Comparison of profitability of the 
five models proves the hydro power models to be the most promis- 
ing, but extremely capital-intensive in the beginning. The coal 
model gives advantages compared to the oil model and at present 
the Narsaq district should base its district heating on imported coal, 
while el-power is supplied by diesel power plant. These recommen- 
dations will be revised according to Greenland energy develop- 
ment. 


20071 (NP—6751142) Energy plan for Nanortalik, (Arb- 
jedsgruppen Pann tag Udarbejdelse af en Energiplan for 
Groenland, nhagen (Denmark)). Jun 1985. 169p. (In 
Danish). NTIS PS Sales Only), PC A08/MF AOl. File 
Number DE86751142. 

The Greenland Assembly accepted a general energy supply 
plan until the year 2000 based on 50% hydropower, 25-30% im- 
ported coal and the remaining 20-30% on oil. A planning commit- 
tee for Nanortalik district considered 5 supply models: the oil 
model, the imported coal model, the domestic coal model, hydro- 
electric power optimum model and a combined hydropower - oil 
heating model. Environmental aspects, investment requirements, 
and fuel import problems are discussed in detail. Comparison of 
profitability of the five models proves the hydropower models to 
be the most promising, while the oil model requires quite extensive 
investments and is dependent on international oil market prices. 
The planning committee recommends the hydroelectric power solu- 
tion for Nanortalik with provision for renewed evaluation of the oil 
model before the final decision. 


20072 (ORNL/TM—9944) World perspective. 
Gambill, W.R. (Oak Ridge National Lab., TN (USA)). Feb 
1986. Contract AC05-840R21400. 33p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86006993. 

Projections of global total energy and electrical energy con- 
sumption rates based on Stewart's model of cycle-adjusted-logistic 
growth are presented and discussed. Time intervals required for 
supply and demand in the US fluid fuels sector to balance are esti- 
mated. The provisional global energy projection for the coming 
decade is one of low growth rates accompanied by economic ad- 
justments and difficulties and falling energy prices. The projection 
for the first quarter of the twenty-first century reflects a cyclic re- 
versal to sharply increased economic activity, energy demands, fuel 
prices, and pressure on the technological sector to provide an ade- 
quate energy supply. Implications for the developing nations and 
for the US and world economies are briefly addressed. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 19503, 20046, 20052, 20076, 20108 


20073 (DOE/MA—0192) Priorities and allocations sup- 
port for energy: keeping energy programs on schedule. 
(USDOE Assistant Secretary for Management and Adminis- 
tration, Washington, DC. Procurement and Assistance Man- 
agement Directorate). Aug 1985. 18p. H. File Number 
TI86007056. 
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This publication has covered DOE and DOC procedures re- 
lated to an application for rating authority for an energy program, 
the DPAS (Defense Priorities and Allocations System) and the Spe- 
cial Priorities Assistance Program's relation to priorities and alloca- 
tions for energy programs. A person engaged in an eligible energy 
program or project must be familiar with DPAS rules, regulations 
and procedures. There are important benefits to be gained by the 
Government and the energy industry through the proper use of the 
priorities and allocations system. 


20074 (NP—6900586) Alaska’s energy plan, 1986. 
Volume I. Executive summary. (Alaska Dept. of Commerce 
and Economic Development, Juneau (USA); Alaska Power 
Authority, Anchorage (USA)). 1 Feb 1986. 4lp. Alaska 
Power Authority, Box 190869, Anchorage, AK 99519-0869. 
File Number T1I86900586. 

"Alaska’a Energy Plan-1986” prepares the State for a future 
of reduced oil revenues and increasing energy needs. Working from 
the basic statute that requires a long-term energy plan addressing 
five key areas, this plan includes the identification of specific poli- 
cies that will be the road map against which the Governor and 
Legislature may fashion their programmatic appropriations, while 
providing the basic information to produce long-term solutions 
without major upheavals in the near term. "Alaska’s Energy Plan- 
1986” sets the direction for comprehensive, cost effective energy 
implementation activities in the coming years, and provides reason- 
able expectations of where State action will occur on energy issues 
in the future. 


20075 (STEV—1985-7) Energy perspectives 1970-1995. 
Problems forecasts policy. (Statens Energiverk, Stockholm 
(Sweden)). 1985. 68p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86751159. 

In Sweden, energy policy has been focused since 1973 on 
energy conservation and oil substitution. These problems are high- 
lighted in this report, as is the development of the demand for elec- 
tricity. Following a period of rapid expansion in 1973-1985, the 
Swedish Parliament has decided that nuclear power will continue 
to be used in Sweden only until the year 2010. While the report 
presents forecasts for the development of the Swedish energy 
system until 1995, it is not a forecast in the traditional sense of the 
term, since it takes a retrospective look at 1970 besides looking for- 
ward to 1995. The main questions are: to what extent are the 
changes that have taken place in the energy system attributable to 
the increase in energy prices. Assuming that energy prices will 
remain high, what further changes may be anticipated. What 
energy problems have been encountered hitherto and what new 
ones are likely to emerge in the future. Can they be solved effi- 
ciently without extensive energy planning. In recent years, energy 
research and investigation work have produced many high-qualtiy 
results. This report is based on the insight into the economics of 
energy by such research activities. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 18964, 19035, 19056, 19075, 19095, 19098, 
19109, 19114, 19124, 19125, 20031, 20033, 20170 


20076 Regional impacts of federal coal policy. Berkman, 
M.; Blair, P.; Kathan, D. (Univ. of Pennsylvania, Regional 
Science Dept., Philadelphia, PA 19104). pp 38-42 of Energy 
‘83 modelling, simulation, policy planning and economics. 
Anaheim, CA; Acta Press (1984). (CONF-830558—). Con- 
tract ACO1-81EV 10472. 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

In this paper the authors review the development of a coal 
policy impact assessment model designed to deal more comprehen- 
sively with regional economic and environmental consequences of 
alternative coal policy initiatives. A number of contemporary 
policy problems are investigated with this model, including recent 
proposed changes in the Surface Mining Control and Reclamation 
Act (enacted in 1977), Federal Coal Management Plan (1979) and 
the Clean Air Act. While the model produces intuitively reasonable 
results, the model application also revealed a number of limitations 
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in current coal policy analysis modeling approaches that provide a 
basis for refining the current model framework. These limitations 
are discussed and a number of improvements are outlined. 
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REFER ALSO TO CITATION(S) 19056, 19123, 19743, 19744, 19745, 19810, 
20065, 20123, 20124, 20126, 20127, 20129, 20130, 20131, 20132, 20133, 20134, 
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20077 (CONF-8604109—2) Data on demand-side pro- 
grams needed for utility integrated resource planning. Hirst, 
E. (Oak Ridge National Lab., TN (USA)). Dec 1985. Con- 
tract AC05-840OR21400. 1lp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86005021. 

From Pacific Gas and Electric (PG&E) energy expo; Oak- 
land, CA, USA (1 Apr 1986). 

As conservation and load management options gain recogni- 
tion among electric utilities, the need for detailed and accurate data 
on the likely future impacts of such programs increases. The types 
of data required as inputs to utility planning models, the problems 
associated with interpretation of these data, and possible data 
sources are discussed. 


20078 (DOE/EIA—0226(85/12)) Electric Power Month- 
ly, December 1985. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of ¢ Coal, Nuclear, Electric 
and Alternate Fuels). 11 Mar 1986. 46p. NTIS, PC A03/MF 
A01; 1 - GPO; GPO Dep. File Number DE86007774. 

During December 1985, net generation by electric utilities in 
the United States was 219,215 gigawatthours. On a year-to-date 
basis, net generation at the end of December 1985 was 2.2% higher 
than for the same period in 1984. In December 1985, coal account- 
ed for 58.3% of all electricity produced, petroleum for 5.1%, gas 
for 9.1%, hydroelectric power for 11.6%, nuclear power for 
15.4%, with the remaining 0.5% from geothermal, wood, wind, 
waste, and solar. Net generation from petroleum produced 11,213 
gigawatthours in December, an increase of 60% from November 
1985. In two coastal areas of the United States, electric utilities ap- 
peared to be switching from natural gas to petroleum. 


20079 (DOE/NBM—6007356) Rural electrification: fifty 
years later, 1935-1985. 1985 annual report. (USDOE South- 
western Power Administration, Tulsa, OK). 1985. 39p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86007356. 

Southwestern Power Administration (Soutwestern) markets 
hydroelectric power generated at Federal dams, at cost-based rates, 
in a manner consistent with sound business principles, giving prefer- 
ence in the sale to public bodies and cooperatives. Southwestern 
schedules the operation of the Corps of Engineers’ generating facili- 
ties and operates Southwestern’s transmission facilities in a safe, re- 
liable manner, consistent with good utility practice. Southwestern 
facilitates the development of environmentally clean, renewable re- 
sources and energy conservation practices. In carrying out its mis- 
sion, Southwestern manages in an open manner with customers, 
employees, the Department of Energy, the Congress, and the gen- 
eral public. 


20080 (EPRI-EM—4393) Commercial end-use metering 
workshop: proceedings. McDonald, C. (Synergic Resources 
Corp., Seattle, WA (USA)). Jan 1986. 189p. (CONF- 
850175—). Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920139. 

From EPRI end-use metering workshop; Seattle, WA, USA 
(15 Jan 1985). 

Three pioneering utilities have successfully metered commer- 
cial buildings in their service areas to develop valuable end-use data 
for load-shape forecasting. This documentation of a meeting of key 
players in those projects offers tips for utilities planning similar pro- 
grams. 
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20081 (EUR--9622, pp 578-580) Integration of —~ 
power in the Swedish state power system. Lundberg, A.; 
Larsson, S.O.; Walve, K.; Wretborn, G.; Lantz, B.; Norlin, 
L. (Statens Vattenfallsverk, Vaellingby, Sweden; Sydkraft 
AB, Malmoe, Sweden; Kraangedegruppens Samkoerning 
AB, Stockholm, Sweden). 1985. H.S. Stephens and Associ- 
ates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Investigations have been going on in Sweden concerning the 
economic possibilities to introduce wind power in a large scale in 
the Swedish power system. Wind power units have very specific 
characteristics and large amount of wind energy in the Swedish 
electric power system will cause additional costs for wind power. 
These costs and maximum acceptable installation cost for wind 
power units have been calculated by a group of experts from differ- 
ent Swedish power companies. (orig.). 


20082 (EUR—9622, pp 588-593) SEP wind measurement 
network in overhead line towers. Kleyn, D.J.; Kuipers, J.A.; 
Muiser, C.F. (Keuring van Electrotechnische Materialen 
N.V., Arnhem, Netherlands). 1985. H.S. Stephens and Asso- 
ciates, Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

To study the integration of large-scale wind energy into the 
public electricity grid, the Dutch Electricity Generating Board 
(SEP) have installed a fully automatic network for wind measuring 
at the peaks of a number of high-voltage transmission towers of the 
150-kV and 380-kV overhead networks throughout the country. 
The data collected with this network are dealt with and a view of 
the technical lay-out is given. The design and technical details of 
the network, which are fixed in cooperation with the Royal Mete- 
orological Institute of the Netherlands, are considered. The net- 
work was put into operation in March 1984. Some results of wind 
data and wind energy are presented. (orig.). 


(EUR—9622, pp 606-611) Control of a variable 
an wind energy converter with a synchronous and a d.c. 
link converter. Ernst, J. (Technische Univ. Braunschweig, 
Germany, F.R. Inst. fuer Regelungstechnik). 1985. H.S. Ste- 
phens and Associates, Bedford, England. (CONF-841071—). 

From Euro; wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A general control scheme for variable speed wind energy 
converters is presented. It is characterized by reduced stress and 
wear in the gear, shaft, and blades. The control circuit consists of a 
fast electrical torque control loop and a slow mechanical speed 
control loop changing the angle of the rotor blades. The second 
part of the paper deals with two electrical problems of a synchro- 
nous generator with a d.c. link converter as a variable speed energy 
conversion system. Experiments have shown that without a suitable 
control scheme the system may become unstable. The other electri- 
cal problem discussed is the interference between the rectifier and 
inverter harmonics leading to torque pulsations. Solutions are given 
for both problems. All theoretical considerations are support.d by 
experiments with a 20kW generator. (orig.). 


(NP—6900587) Alaska electric power statistics, 
1960-1984, Tenth edition. (Alaska Power Authority, An- 
chorage (USA)). Dec 1985. 52p. Alaska Power Authority, 
P.O. Box 190869, Anchorage, AL 99519-0869. File Number 
T186900587. 

This report has fairly complete data summaries through cal- 
endar year 1984 with some monthly data for the first quarter of 
1985. Included are data series for the electric utility systems, na- 
tional defense installations, and self-supplied industrial systems. 


20085 (ORAU/IEA—85-5(M)) Role for electricity in ag- 
riculture. Burwell, C.C. (Oak Ridge Associated Universities, 
Inc., TN (USA)). Jan 1986. Contract AC05-760R00033. 
53p. NTIS, PC A04/MF AOI; 1; GPO Dep. File Number 
DE86007095. 

Agriculture evolved from a family way of life to a family 
business for successful farmers and is now in transition toward be- 
coming a corporate business activity. Productivity has always been 
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the measure of a successful farm operation. This report examines 
current trands in agricultural practice that lead to higher productiv- 
ity and the implications of those trends for the use of electricity in 
agriculture. Major current trends are in irrigation (even in naturally 
watered areas), in the use of pressurized systems for distributing ir- 
rigation water, and in no-tillage cropping and its related substitution 
of agricultural chemicals for machine operation in the field. The 
forces that led to the increase in the fraction of primary energy 
provided as electricity in agriculture (to its current level of about 
22 percent) seem likely to persist well into the future. Manufactur- 
ing sectors peripheral to agriculture - farm machinery, petroleum 
refining, agricultural chemicals, food processing - also exhibit an in- 
creasing use of electric technology, thus signifying a growing im- 
portance for electricity in the activities affecting food supply. 


20086 (ORNL—6159) Potential institutional changes in 
the electric utility industry. Braid, R.B.; Rickert, L.W. (Oak 
Ridge National Lab., TN (USA)). Feb 1986. Contract 
AC05-840R21400. 102p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE86007040. 

This report examines important institutional issues that are 
likely to have long-term consequences for the electric utility indus- 
try in its ability to provide reliable electric service. Particular em- 
phasis is given to financial and regulatory considerations. 


20087 Electrification: A prescription for the ills of atmos- 
pheric CO2. Rotty, R.M. (Oak Ridge Associated Universi- 
ties, Institute for Energy Analysis Oak Ridge, TN). Nuclear 
Science and Engineering; 90: No. 4, 467-474(Aug 1985). 

The pattern of global electrification suggests that the global 
discharge of CO2 to the atmosphere is less, and will be increasingly 
less, than would be the case without the continuing shift toward 
use of electrical energy. Data show that the world has been moving 
steadily toward greater electrification. Each year electricity is used 
to perform a larger number of tasks, and the fraction of energy 
used in the form of electricity has increased whether in “good 
times” or in "bad times.” Scenarios that incorporate technological 
development, and therefore growth in electrification, yield slower 
growth in emissions of CO2, and consequently slower accumulation 
in the atmosphere. Increased world electrification slows the growth 
in CO, for two reasons: electrification may reduce total energy 
demand, and electrification presents opportunities to supply the 
energy without using CO2-producing fuels. The large potential for 
slowing atmospheric CO. accumulation by generating electricity 
with nonfossil technologies is demonstrated by the scenarios pre- 
sented here. 


Pricing cogenerated electricity. Trumble, D. (Oak 
Ridge National Lab., Oak Ridge, Tennessee 37830). Bom 103- 
106 of Energy ‘83 modelling, simulation, policy planning 
and economics. Anaheim, CA; Acta Press (1984). {CONF 
830558—). Contract W-7405- ENG-26. 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

Recent studies suggest that the joint production of electricity 
and thermal energy may result in a more efficient use of resources 
than seperate production. To encourage investment in cogeneration 
systems, which are designed for such joint production, the Federal 
Energy Regulatory Commission has issued guidelines regarding the 
sale of cogenerated electricity to utilities. Under these guidelines, 
utilities are required to purchase electricity from qualified cogener- 
ators at the utility’s “fuli avoided cost”. The objective of this paper 
is to examine some of the implications of this pricing rule. This in- 
vestigation addresses the theoretical aspects of this pricing rule. 
Practical aspects are addressed in a companion paper Full Avoided 
Cost Pricing of Cogenerated Electricity. A simple model with one 
large utility and several small cogenerators is used to characterize 
alternative pricing policies. A comparison of these benchmark cases 
indicates the relative efficiency of a avoided cost pricing policy. 
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20089 Residential electricity demand and elasticity varia- 
tion due to seasonality. Garbacz, C. (Dept. of Economics, 
Univ. of Missouri - Rolla, Rolla, MO ae pp 174-178 of 
Energy ‘83 modelling, simulation, po and eco- 


licy planning 
ane Anaheim, CA; Acta Press (1984). (CONF- 830558— 


From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

Using a three equation model of residential electricity 
demand (demand, price and appliance stock), elasticity estimates are 
developed for summer and winter periods. The model is designed 
to adjust for the simultaneity problem inherent in declining block 
electricity rate structures. The data is the latest available national 
household survey (1978-1979) from DOE’s continuing residential 
energy consumption survey. Results indicate that there is a substan- 
tial difference in the price elasticity for the two seasons. Suggested 
policy implications may include seasonal rate structure design. 


20090 Energy price dynamics and U.S. depressions: 
recent analogies. Santini, D.J. (Energy and Environmental 
Systems Div., Argonne National Lab., 9700 S. Cass 
Avenue, Argonne IL 60439). pp 25-30 of Energy '83 model- 
ling, simulation, policy planning and economics. Anaheim, 
CA; Acta Press (1984). (CONF-830558—). 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

This paper focuses on the combination of point of consump- 
tion relative energy price increases and point of production energy 
price declines which occur during the years of declining industrial 
output that lead into a depression. A model is developed which 
links capital intensity and indebtedness in the energy sector to pric- 
ing decisions which are driven by changes in industrial output. It is 
shown that declining industrial output and energy demand can 
cause price increases for capital intense energy utilities, breaking 
the law of supply and demand. The model's validity is verified by 
statistical tests carried out over the period 1929 to 1981. The model 
is tested for the electric utility industry, the most capital intense 
energy producer. It is shown that motor vehicle price changes pro- 
vide a far better prediction of changes in industrial output than do 
aggregate industrial prices. Changes in the relative price of motor 
vehicles and electricity are shown to be highly correlated and to be 
good predictors of changes in real 1982 GNP. It is suggested that 
the energy sector phenomenon demonstrated in this paper might 
productively be incorporated into macroeconomic models. 


pe seagoing geen gr 
posal of hazardous and nonhazardous energy wastes. Fradkin, 
L.; Barisas, S.; Streets, D. (Energy and Environmental Sys- 
tems Div., Argonne National Lab., Argonne, Illinois 60439). 
pp 89-93 of Energy ‘83 modelling, simulation, policy plan- 
re, and economics. Anaheim, CA; Acta Press (1984). 
(CONF-830558—). 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY ‘83; San Francisco, 
CA, USA (16 May 1983). 

This study evaluates the impact of the Resource Conserva- 
tion and Recovery Act (RCRA) on utility and industrial coal-fired 
energy facilities. Information presented herein should be useful for 
policy decisions regarding solid and hazardous wastes from energy 
production. 
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20092 (CEER-X—182) Status of renewable energy pro- 
grams in Caribbean Islands. Bonnet, J.A. Jr.; Koehler, W.C. 
Jr. (Puerto Rico Univ., San Juan. Center for Energy and 
Environment Research). 1984. 26p. (CONF-840506—2). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86000067. 
From 2. international energy iti 
a ‘84; Regina, Canada (14 May 1984). 
Caribbean is a complex region of different peoples, cul- 
tures, celioulicdt amtatanen Wee etme onan 
are dependent almost entirely on imported oil to meet their energy 
needs. Yet there are significant opportunities to develop their re- 
newable energy resources. research, development, demonstration, 
and to some extent distribution of renewable energy systems have 
begun. These range from research into OTEC, solar ponds, wind- 
mills and solar cooling. In part the impetus to develop these sys- 
tems comes from assistance from outside the Caribbean. Indigenous 
competencies are increasing, however. In recent years the level of 
effort has increased significantly, to the extent that renewable 
energy programs exist throughout the region. 


and conference - 


20093 (EUR—9622, pp 339-343) Views of politicians and 
decision-makers on planning for the use of wind power in 
Sweden. Carlman, I. (Lund Univ., Sweden. Environmental 
Studies Programme). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

Siting WECS (Wind Energy Conversion System) does not 
only involve obtaining small pieces of land (c. 2000 m? required for 
one WECS) in a windy area. It is also a matter of public, political 
and regulatory acceptance. To elucidate the views held by deci- 
sion-makers at local, regional and national levels and by politicians 
at the local level on planning probiems connected with siting 
WECS, interviews were made with 67 persons with that back- 
ground. The attitudes of these persons towards wind power were 
also studied. A survey of the public opinion towards wind power is 
being made separately. The interviews showed that the generally 
appreciated advantages of wind power were its being a clean, do- 
mestic and “free” energy source. Visual impact was regarded as the 
most disadvantageous characteristic of WECS, followed by noise 
generation. The groups had a general scepticism towards the use of 
land based wind power, primarily due to the increased complica- 
tions of already existing land use conflicts but also due to the 
present electrical power generation over-capacity, which in turn is 
due to the capacity expansion based on the high forecasts of the 
early 70’s. At the national level, significantly more officials than at 
the other levels believe that the electric utilities are acting to pro- 
mote wind power. Government objectives on wind power policy 
wer perceived as vague, leading to slow development of and diffi- 
cult planning for WECS. The need for Government authorities to 
establish long-term objectives, to create clear guidelines, and to 
state readily comprehensible aims was stressed. More detailed infor- 
mation of wind power and of its environmental impact is needed to 
prevent wrong mental images of wind power. (orig.). 


9622, 573-577) Review of renewable 

iday, J.A.; Bossanyi, E.A.; 

Lipman, N.H.; Musgrove, P.J. (Science and Engineering 

Research Council, Chilton, UK. Rutherford Appleton Lab.; 

Reading Univ., UK. Dept. of Engineering). 1985. H.S. Ste- 

phens and Associates, Bedford, England. (CONF-84107i—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Gumae (23 Oct 1984). 
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This paper reviews the various techniques which have been 
used in the past to examine the effect of integrating electricity gen- 
erated from renewable energy sources into large utility systems. 
The relative merits of each technique are discussed. Finally, the 
principle findings of a study undertaken by Reading University and 
the Rutherford Appleton Laboratory to investigate integration into 
the grid of England and Wales are reported. (orig.). 


20095 (NP—6751143) Recovery and utilization of gas 
from sanitary landfills. Evaluation of the research 
the Danish Minsitry of Energy. (Energiministeriets Styre- 
grui roe Forskning Vedroerende Anvendelse af Biomasse 
til iformaal (Denmark)). Oct 1985. 20p. (In Danish). 
NTIS ( S Sales Only), PC A02/MF A0O1. File Number 
DE86751143. 
Prepared by Crone and Koch, consultants. 

A caaliae and evaluation are presented of the research, 
seca by the Danish Ministry of Energy, on recovery and utili- 
zation of gas from sanitary landfills. Also examples of full scale 
plants at some landfills of different size are presented. The research 
started at the end of 1981 with a feasibility study of using gas from 
sanitary landfills. Next specific investigations of 6 Danish landfills 
were made, and presently a pilot plant has been constructed. As of 
October 1985 the preliminary results show that the gas amount that 
can be expected from Danish sanitary landfills probably will be of 
3-6 m® per ton waste yearly. The pilot plant operates well with a 
production of a ca. 450 m* biogas/24 hours. 


20096 (NP—6900812) Hawaii Natural Energy Institute. 
Annual report, 1984. 10th Anniversary special edition. 
(Hawaii Univ., Honolulu (USA). Hawaii Natural Ener; BY 
Inst. ). 1984. 184p. Hawaii Natural Energy Inst., Honol 
Hawaii 96804. File Number T1869008 12. 

A ten-year history (1974-1984) of HNEI is given, followed 
by the 1983-1984 R and D project summaries on biomass, geother- 
mal, ocean, solar, wind, hydrogen, and other renawable energy. 


(DLC) 


20097 Wood energy use as a factor affecting global forest 
growth patterns. Armentano, T.V.; Loucks, O.L. (Holcomb 
Res. Inst., Butler Univ., Indianapolis, IN 46208). pp 405-414 
of Bioenergy 84. Volume 4. Bioenergy utilization. Egneus, 
H.; Ellegard, A. London, England; Elsevier Applied Sci- 
ence Publishers (1985). (CONF-840605—). 

From Bioenergy ‘84; Gothenburg, Sweden (18 Jun 1984). 

Carefully managed fuelwood use for energy has the potential 
for limiting carbon releases to the atmosphere. Intensive fuelwood 
use at rates exceeding forest growth, however, diminishes C storage 
in the forests and increases CO. in the atmosphere. A preliminary 
evaluation indicates where forest carbon stocks may be most affect- 
ed by fuelwood harvest and estimates the resulting forest carbon 
balance. In some temperate and tropical countries, fuelwood con- 
sumption is depleting forest stocks, thereby reducing growth rates 
and organic matter storage. Increasing energy demand is one of the 
major causes of continuing depletion of forest stocks in most non- 
humid tropical lands. In India, Kenya, and several other countries, 
total fuelwood demand already approaches or exceeds sustaining 
wood yield. In the absence of major alleviation, such losses could 
result in wood energy shortages, a continuing reduction of carbon 
storage, and significant releases of CO2 to the atmosphere. In the 
temperate zone, wood energy is now derived largely from “excess 
wood.” However, in some countries, if projected national wood- 
energy use rates are achieved by the year 2010, net forest stocks 
could be significantly reduced. Analysis of U.S. forests suggests 
that up to 150 x 10° tons of carbon may be lost annually from total 
forest growth. The results suggest that changing global wood use 
patterns are (1) significantly influencing present forest carbon bal- 
ances, and (2) in some 
countries constraining the biotic and practical limits to natural 
fuelwood availability. 


20098 Biomass energy--a technical and economic over- 
view. Asbury, J.G. (Argonne National Laboratory, Ar- 
gonne, IL). pp 551-558 of 20th intersociety energy conver- 
sion engineering conference. Vol. 1. Warrandale, PA; Socie- 
ty of Automotive Engineers (1985). (CONF-850808—). 


program of 
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From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

Biomass energy embraces a wide range of production and 
conversion technologies. This paper reviews the prospects for 
wider application of two forms of biomass energy: fuelwood in in- 
dustrial and electric utility boiler applications and alcohol fuels in 
transportation applications. Direct combustion of conventionally 
grown wood and woodwastes has increased dramatically in recent 
years, however, the comparatively high cost of wood transporta- 
tion and the secure-supply problem are obstacles to wider fuel ap- 
plications. The emergence of wood as a full-fledged energy com- 
modity would be helped greatly by the successful development of 
forest plantations dedicated to fuelwood production. Grain alcohol 
already is an important source of transportation fuel. Alcohol de- 
rived from wood and other high-cellulose materials could make a 
much larger contribution. This may be facilitated by the near-term 
development of a fuel market for neat methanol based on overseas 
natural gas. 


20099 A small hydroelectric system on Ponape Island. 
Case, C.W. (Pacific Energy Tech., Inc., Golden Gate 
Energy Center, Fort Cronkhite, Sausalito, CA 94965). pp 
151-154 of Energy ‘83 modelling, simulation, policy plan- 
ning and economics. Anaheim, CA; Acta Press (1984). 
(CONF-830558_). 

From 2. International Association of Science and Technolo- 
gy for Development symposium - ENERGY '83; San Francisco, 
CA, USA (16 May 1983). 

Small, renewable energy systems for generating electricity 
(less than about 1 MW) are important for remote Pacific island 
communities to reduce dependency on imported petroleum for in- 
stalled systems or to avoid using petroleum for planned systems. 
Regardless of end-use or natural resource, for the near-term it ap- 
pears as though photovoltaic, hydroelectric, biomass, and perhaps 
solar pond systems are the most promising renewable technologies 
for these islands. On Ponape, a remote island state in the central 
Pacific, only hydroelectric and biomass technologies are suitable 
for baseload electricity generation for now. However, a case study 
of a small (10 kW) hydroelectric system shows that there are still 
numerous barriers to overcome despite the appropriateness of this 
technology. Barriers include rising costs of equipment, logistics at 
remote sites, lack of funding sources, high initial capital costs, and 
lack of technical expertise. 
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20100 (DOE/ET/15601—18) Diagnostic development and 


support of MHD test facilities. Technical progress report, 
July-September 1984. (Mississippi State Univ., Mississippi 
State (USA). MHD Energy Center). 1986. Contract AC02- 
80ET 15601. 53p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86007172. 

Missippii State University is developing diagnostic instru- 
ments for MHD power train data acquisition and for support of 
MHD component development test facilities. Microprocessor-con- 
trolled optical instruments, initially developed for HRSR support, 
are being refined, and new systems to measure temperatures and 
gas-seed-slag stream characteristics are being developed. To further 
data acquisition and analysis capabilities, the diagnostic systems are 
being interfaced with MHD Energy Center computers. Additional- 
ly, technical support of the diagnostic needs of the national MHD 
research effort is being provided. This report describes the progress 
made in the MHD diagnostic instrumentation program during the 
quarter July through September 1984. 





20101 (MHD-ITI—86-004) Coal-Fired MHD Combustor 
Development Project: Phase IIID. Seventh quarterly techni- 
cal progress report, 1 November 1985-31 January 1986. 
(TRW Energy Div., Redondo Beach, CA (USA)). 20 Feb 
1986. Contract AC22-84PC70508. 43p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86007024. 

This seventh quarterly technical progress report of the Coal- 
Fired MHD Combustor Development Project (Phase IIID) pre- 
sents the accomplishments during the period November 1, 1985 to 
January 31, 1986. The scope of work covered by this quarterly 
report encompasses development work on the 50 MW/sub t/ com- 
bustor related to design of a continuous slag rejector, test support 
at the CDIF, design of a low preheat coal feed system, and im- 
provements to the combustor first stage design. Progress during 
this reporting period is summarized below: (1) The final design of 
the continuous slag rejector system was presented to DOE at a 
Critical Design Review. Preliminary responses to action items di- 
rected to TRW were submitted. (2) Plans were developed for a 
series of tests to investigate ways to improve overall power train 
performance at the CDIF. The first five runs in this interaction test 
series were performed this quarter. (3) Design work on a coal feed 
system capable of splitting, measuring, and controlling two coal 
flows from the same pressurized feed hopper was initiated and a 
preliminary design layout was 90% completed; and (4) Design and 
materials analyses for an improved combustor slag dump section 
were initiated. 
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20102 Carbon-bonded carbon fiber insulation for radioiso- 
tope space power systems. Wei, G.C.; Robbins, J.M. (Oak 
Ridge National Lab, Oak Ridge, TN). Journal of the Ameri- 
can Ceramic Society; 64: No. 5, 691-699(May 1985). 

A carbon-bonded carbon fiber (CBCF) insulation developed 
for a radioisotope heat source is made from chopped rayon fiber 
about 104m long, which is carbonized and bonded with phenolic 
resin particles. The CBCF is an excellent lightweight insulating ma- 
terial with a nominal density of 0.2 Mg/m* and a thermal conduc- 
tivity of 0.24 W/(m-K) in vacuum at 2000°C. (Several attributes 
that make CBCF particularly suitable for the heat source applica- 
tion have been identified.) These include light weight, low thermal 
conductivity, chemical compatibility, and hightemperature capabili- 
ties. The mechanical strength of CBCF insulation is satisfactory for 
the application. The basic fabrication technique was refined to 
eliminate undesirable large pores and cracks often present in materi- 
als fabricated by earlier techniques. Also, processing was scaled up 
to increase the fabrication rate by a factor of 10. The specific prop- 
erties of the CBCF were tailored by adjusting material and process- 
ing variables to obtain the desired results. 
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REFER ALSO TO CITATION(S) 20167, 20543 


20103 (CONF-850301—11) Role of fuel cells in industrial 
cogeneration. Camara, E.H. (Institute of Gas Technology, 
Chicago, IL (USA)). 1985. 10p. Institute of Gas Technolo- 
gy, 3424 South State St., Chicago, IL 60616. File Number 
T1869009 10. 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

During the early years (1958 to 1963), three types of fuel 
cells were under development: phosphoric acid (PAFC), molten 
carbonate (MCFC), and solid oxide (SOFC) fuel cells. Between 
1963 and 1971, the IGT research and development effort concen- 
trated on the phosphoric acid and molten carbonate technologies; 
since 1971, emphasis has been on the molten carbonate fuel cell. 
IGT believes MCFC is best suited to meet the goals of the electric 
industry and the requirements of industrial cogeneration. Through 
the years, IGT has conducted system studies to evaluate the role 
that each one of the three fuel cell types can play in industrial co- 
generation. This paper briefly discusses the status of the three tech- 
nologies, the potential industrial cogeneration market, the applica- 
tion of fuel cells to this market, and the potential fuel savings for 
several industrial categories. 
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20104 (CONF-860303—4) Molten carbonate fuel cell 
stack design options. Benjamin, T.G.; Petri, R.J. titute of 
Gas Technology, Chicago, IL (USA)). 1986. 12p. Institute 
of Gas Technology, 3424 South State St., icago, IL 
60616. File Number TI86900893. 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Significant strides in molten carbonate fuel cell (MCFC) life 
and performance have been made during the last 20 years. Results 
include single cell performance improvement from 10 watts/ft? to 
120 watts/ft?, testing of several sub-scale stacks, and significant re- 
ductions in cost. In the 1980s, attention has turned toward stack- 
related issues including component dimensional and structural sta- 
bility, cathode dissolution, sulfur poisoning, hardware design, elec- 
trolyte management, carbon dioxide conservation, internal reform- 
ing, and systems considerations. This paper discusses MCFC stack 
hardware design options and present a brief introduction to MCFC 
technology. 4 refs., 8 figs. 


20105 (CONF-860304—5) Effects of contaminants on the 
corrosion of MCFC components and hardware. Remick, R.J. 
(Institute of Gas Technology, Chicago, IL (USA)). 1986. 
Contract AC21-83MC20212. 10p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86007275. 

From Corrosion '86; Houston, TX, USA (17 Mar 1986). 

Molten carbonate fuel cell (MCFC) power plants operating 
on fuels derived from the gasification of coal are likely to be ex- 
posed to ppM levels of various sulfur contaminants in the fuel. In a 
recently completed program conducted at the Institute of Gas 
Technology (IGT) addressing the performance loss associated with 
sulfur contaminants in the fuel, a number of corrosion related prob- 
lems were uncovered on the oxidant side of the cell. These prob- 
lems included the accelerated corrosion of cathode side hardware, 
the conversion of carbonate electrolyte to sulfate on the surface of 
the cathode current collector, and an increase in the dissolution rate 
of the nickel oxide cathode. The premature failure of an anode wet 
seal as the result of extensive corrosion may also have been related 
to the presence of contaminants in the fuel and oxidant stream al- 
though direct evidence of this is lacking. 


20106 (DOE/ET/11440—T2) Development of phosphoric 
acid fuel cell technology. Final report, February 8, 1977-Sep- 
tember 7, 1978. Baker, B.S.; Chi, C.V.; Fleck, T.M.; Lam- 
brech, M.A.; Maru, H.C.; Patel, D.N.; Perkari, S.R.; Puskar, 
M.C.; Scozzafava, J.J. (Energy Research Corp., Danbury, 
CT (USA) ). 1978. Contract AC03-77ET 11440. 104p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE86006747. 

Objective is to develop basic component and stack technolo- 
gy for phosphoric acid fuel cell energy systems in the 40 kW to 1 
MW range. Emphasis is placed on the development of energy-effi- 
cient, cost-effective hardware suitable for On-Site Integrated 
Energy Systems. Significant progress has been made under this pro- 
gram with improvements in: cell performance by approximately 50 
mV at 100 ASF: and cell endurance (with steady cell performance) 
of 1-1/2 years in 25-cm? (2 in. x 2 in.) cells, 1/2 year in 300-cm? (5 
in. x 15 in.) cell stacks, and 1/3 year in 900-cm? (11 in. x 14 in.) cell 
stacks. A unique Distributed GAS (DIGAS) cooling scheme has 
also been demonstrated. This scheme provides a simple, low-cost, 
and reliable means of heat removal for fuel cell stacks. 
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20107 (CONF-851257—1) NRC energy conservation 
roundtable answers to questions relative to Session IV: the 
role of the national laboratories and major institutional con- 
tractors. Fulkerson, W. (Oak Ridge National Lab., TN 
(USA)). 5 Dec 1985. Contract AC05-840R21400. 16p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86004820. 

From National Research Council’s Energy Engineering 
Board’s Committee on Energy Conservation Research conference; 
Washington, DC, USA (4 Dec 1985). 
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The following are discussed: perceptions of long-term needs, 
relationship/participation in multi-year plan (existing vs desired), 
and definition of missions. (DLC) 


20108 (DOE/CE—0144) Comprehensive program and 
plan for Federal Energy Education, extension and information 
activities: annual revisions. Ninth Report to 
(USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC). Jan 1986. 112p. NTIS, PC 
A06/MF A01; GPO Dep. File Number DE86007247 

Various federal department agencies and semi-autonomous 
adminstrations are represented in this document. Eleven of these 
actively participated in energy education, extension and information 
activities during FY 1985. Sixteen agencies, department and inde- 
pendent federal entities offer incentives that are relevant to energy 
conservation and renewable energy technology applications. 
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REFER ALSO TO CITATION(S) 19543, 19547, 20063, 20066, 20067, 20068, 
20069, 20089, 20210, 20215, 20703, 20703, 20873 


20109 (AD-A—160909/8/XAB) Investigation of factors 
affecting the success of facility energy conservation at Air 
Force installations. Master's thesis. Morrill, J.H. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Systems and Logistics). Sep 1985. 108p. NTIS, PC A06/ 
MF AOl. 

This thesis studied factors affecting facility energy conserva- 
tion at Air Force installations. As of 30 Sept 1984, the Air Force 
has collectively achieved a 14.1% reduction in facility energy con- 
sumption, far short of the 20% goal set for FY85. A clear under- 
standing is needed as to why certain bases have successful energy 
conservation programs and others do not. The study was accom- 
plished by a statistical analysis of a multiple linear regression model 
based upon energy and weather data collected on 77 bases during 
the years 1980 through 1984. The investigation considered 27 varia- 
bles believed to affect energy conservation. These variables include 
cooling degree days, costs of EMCS and ECIP projects, square 
footage, change in square footage from the baseline, difference be- 
tween the baseline weather and the 20-year average, climatic zone 
2, and bases within the Tactical Air Command. It was concluded 
that the present method used to measure energy conservation does 
not provide a true indication of a base’s energy efforts. The current 
method fails to consider the effect of numerous uncontrollable fac- 
tors affecting energy conservation. 


20110 (CONF-841299—1) Automatic control systems in 
space heating/ventilation/air conditioning. Function and eco- 
nomic efficiency. Taag, J. (Vaillant (J.) K. = Remscheid 
" (US 

A04/MF AO1. File Number DE86751229. 

From wi training course on new technologies for efficient 
use of the energy source gas in HVAC engineering; Essen, F.R. 
Germany (11 Dec 1984). 

In recent years an increasing number of applications for con- 
trol equipment have emerged in the automatic control of heating 
systems. The high utilization rate of control systems is reflected 
also in the ordinance on central heating systems. In view of the 
wide variety of available devices and different control processes 
users often have difficulty in making the proper choice for a specif- 
ic case. For such events the paper wants to provide means of orien- 
tation. To that end a short overview is given of the different con- 
trol processes and equipment, whereupon the possibilities for assess- 
ing economic efficiency as a function of expenditure for equipment 
and probable effect on energy consumption are pointed out. (BR). 


20111 (CONF-850817—) Building energy simulation con- 
ference 1985. Hirsch, J. (Engineering Resources Ltd., Cor- 
vallis, OR (USA); Garland PL) Associates (sa) 12 
Aug 1985. Contract FG02-84CE30803. PC 
Al7/MF A01; 1; GPO Dep. File Number DEREOOSE 
From Building energy simulation conference; Seattle, WA, 
USA (21 a Aus 1985). 
¢ proceedings of the 1985 Building Energy Simulation 
Cheha are presented. Microcomputer techniques and solar re- 


ERA-11/9 / 2700 


lated programs are included in the discussions on building energy 
simulation. Each paper has been separately indexed for inclusion in 
the Energy Data Base. (BCS) 


20112 (CONF-851202—7) Thermal resistance of roof 
panels and in-situ calibration of heat flux transducers. Yar- 
brough, D.W.; McElroy, D.L.; Graves, R.S. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. 17p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86006082. 

From DOE-ORNL-ASHRAE-BTECC conference on ther- 
mal performance of the exterior envelopes of buildings-III; Clear- 
water Beach, FL, USA (2 Dec 1985). 

The dynamic insulation efficiency tester, DIET, in use at the 
Oak Ridge National Laboratory, ORNL, has been used to measure 
the apparent thermal conductivities, k, of four board-insulations 
used in roofing applications. The k's were calculated from steady- 
state temperature and heat flux measurements. The experimental re- 
sults were also used to obtain calibration factors for heat flux trans- 
ducers imbedded in the panels. The heat flux measurements ob- 
tained with DIET were used to obtain calibration factors for heat 
flux transducers imbedded in panels to be used in roof-tests assem- 
blies. The factors relating transducer electrical output to heat flux 
ranged from 55 to 70% of the manufacturer-supplied factors that 
were obtained at heat flow rates much higher than the present case. 
These results demonstrate the need for in-situ calibration of heat 
flux transducers at heat flow rates near those to be used for thermal 
performance evaluations. 


20113 (CONF-860201—2) Vertical integration of ther- 
mally activated heat pumps. Chen, F.C. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 18p. 
NTIS, PC A02. File Number T186004786. 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

Many thermally activated heat pump systems are being de- 
veloped along technology lines, such as, engine-driven and absorp- 
tion heat pumps. Their thermal performances are temperature de- 
pendent. Based on the temperature-dependent behavior of heat 
pump cycle performance and the energy cascading idea, the con- 
cept of vertically integrating various thermally activated heat pump 
technologies to maximize resources utilization is explored. Based on 
a preliminary analysis, it is found that integrating a desiccant dehu- 
midification subsystem to an engine-driven heat pump could im- 
prove its cooling performance by 36% and integrating an ejector to 
it could improve its cooling performance by 20%. The added ad- 
vantage of an ejector-coupled engine-driven heat pump is its system 
simplicity which should result in equipment cost savings. 


20114 (CONF-8505233—1) Space HVAC systems. Future 
perspectives, given modified construction engineering and 
other user philosophies. Moellmann, E. (Buderus A.G., 
Wetzlar (Germany, F.R.)). 1985. 17p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751221. 

From German engineers’ conference on technical progress 
for a safe future; Stuttgart, F.R. Germany (20 May 1985). 

The paper describes the future perspectives of a modified 
construction technology in the sector heating/ventilation/air condi- 
tioning which has been undergoing major changes especially since 
the 1973 energy crisis. New products and system were developed 
which, according to the meaning of a system technology, are ad- 
justed to the solidium and take into account the physical limits. For 
the future development such questions are imminent as: central/de- 
central solutions, low-temperature boiler technology, ventilation of 
resident space, high-efficiency boilers, district heating systems, envi- 
ronmental pollution, service water heating, space heating surfaces, 
automatic control technology, material problems/corrosion. (orig./ 
BW). 
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20115 (CTH-JVG—16) Collection of heat by means of 
wind convectors for earth heat plants. Studies of multifamily 
buildings from the 40s to the 60s. Larsson, B.; Franck, P.Aa.; 
Beijer, N. (Chalmers Inst. of Tech., Goeteborg (Sweden). 
Earth Heat Pump Group). Mar 1985. 56p. (In Swedish). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86751163. 

The report presents a number of proposals of the accommo- 
dation of the convectors in existing multi-family dwellings built in 
the years 1940 to 1960. A number of problems in connection with 
the mounting of convectors on roofs and walls are discussed. Alu- 
minium as construction material is recommended. Three storey 
houses have 36% of the total amount of apartments. Saddleback 
roof exists on 82% of these buildings. Convectors mounted on the 
ridges or roof projections will give the best results. 


20116 (DOE/CE/65600—T5) Financing energy conserva- 
tion in municipal and non-profit institutional buildings. Tech- 
nical progress report, November 1985-January 1986. (Hous- 
ton, City of, TX (USA)). 1986. Contract FC01-84CE65600. 
47p. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE86007346. 

The project is designed to demonstrate the feasibility of 
using a comprehensive energy service company program to finance, 
install, and maintain energy conservation measures in municipal and 
nonprofit institutional buildings. Comprehensive energy service 
company programs involve the use of innovative financing arrange- 
ments wherein the recipient institution is not required to make a 
capital investment in the energy conservation measures, but rather 
agrees that the measure will be paid for from future savings gener- 
ated by implementation of the measurer. 


20117 (DOE/PE/72013—2) Indoor air quality environ- 
mental information handbook: radon. (Mueller Associates, 
Inc., Baltimore, MD (USA); SYSCON Corp., Washington, 
DC (USA); Brookhaven National Lab., Upton, NY (USA)). 
Jan 1986. Contract AC01-84PE72013;AC02-76CHO00016. 
284p. NTIS, PC A13/MF A01; 1; GPO Dep. File Number 
DE86005006. 

The Department of Energy has a long-standing interest in in- 
vestigating the impact of energy conservation measures on indoor 
air quality. The Office of Environmental Analysis has prepared this 
handbook in an effort to bring together available information on the 
impact of radon and its decay products on residential indoor air 
quality and on human health. The handbook is designed to enhance 
the understanding of the current state-of-knowledge regarding 
indoor radon for both homeowners and technical persons with an 
interest in indoor air quality issues. It provides the technical reader 
with a comprehensive review and reference source on the sources 
of radon and its transport mechanisms; reported indoor concentra- 
tions; building, and meteorological effects on radon concentration; 
models for predicting indoor concentrations; health effects and 
standards; and control technologies. The major questions and con- 
cerns of homeowners regarding the issue of indoor radon are ad- 
dressed in a separate section entitled Radon in the Home: A Primer 
for Homeowners. This section also provides a starting point for 
readers desiring a general overview of the subject. 


(DOE/R3/08096—T1) Development of aon _ 
cient modular architectural textile structures. 

Ko, F.K.; Harris, J.A.; Messinger, A. (Philadelphia Coll. of 
Textiles and Science, "PA (USA). Textile Research Lab.). 
May 1983. Contract FG43-81R308096. 66p. NTIS, PC .A04/ 
MF AOI; 1; GPO Dep. File Number DE85013566. 

This research program was aimed at the development of 
energy efficient architecture using textile structures. Design con- 
cepts for modular units were developed using cell structures. Roof 
and wall panels were constructed and evaluated to demonstrate the 
design concept. Test results indicated tubular fiberglass cell struc- 
tures could provide thermal insulation R-value well above 2.4. Ex- 
ploratory study was also carried out to demonstrate the possibility 
of forming complex shapes for structural architectural applications. 
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20119 (EFI-TR—3204) Future load structures. Quantifi- 

cation on energy saving steps in dwellings by means of com- 
puterized simulation. Livik, K. (Elektrisitetsforsyningens 
Forskningsinstitutt, Trondheim-NTH (Norway)). May 1985. 
88p. (In Norwegian). NTIS (US Sales Only), PC A0S/MF 
AGL. File Number DE86751189. 

Measurements on the energy consumption are compared 
with computerized simulations by means of the program EFI- 
SIMBO to quantify the influences on different energy saving steps 
in connection with load structures in dwellings. The data from dif- 
ferent standards of building, from equipments as solar heating plants 
and heat pumps, different ventilating systems, different indoor tem- 
peratures, and various locations concerning the dwellings, are used 
in the simulation. The effects from various energy saving steps are 
also simulated in the model. 19 drawings, 35 tables. 


20120 (EPRI-EA—4313, pp 2.1-2.7) REEPS in the Pa- 
cific Northwest: preliminary results. Corum, K.R. Nov 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920069. (CONF-8405365—; CONF- 
8407152—). 

From Aanual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Following a visual presentation of the residential end-use 
energy program (REEPS), which is sponsored by the Electric 
Power Research Institute (EPRI), a representative of the North- 
west Power Planning Council presents preliminary results for the 
Pacific Northwest. An analysis of progress to date in the 20-year 
programs revealed three areas for improvement in REEPS logic: 
(1) the close agreement of the space heating and air-conditioning 
efficiencies of new homes to those of the existing stock in the first 
year of simulation, (2) the unintended influence of new buildings’ 
efficiency standards on efficiencies of existing buildings, and (3) the 
use of base year efficiencies in the simulation of future years of fuel 
choice. The first two have already been remedied. 8 figures, 3 
tables. 


20121 (EPRI-EA—4313, pp 3.1-3.27) Residential end- 
use energy planning system. Green, S.A. (Baltimore Gas and 
Electric Co., MD). Nov 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920069. 
(CONF-8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A review of the Electric Power Research Institute-spon- 
sored residential end-use energy planning system (REEPS) com- 
pares REEPS with non-integrated engineering (or end-use) and 
econometric models and discusses its scope in terms of the fuels and 
appliance types encompassed by the model and the extent of the 
forecasting period. The author also describes the input requirements 
of REEPS, explains the results to date, and reviews recommenda- 
tions for improving the model. The major advantage of the engi- 
neering model is that its structure is derived from the widely ac- 
cepted theory of consumer behavior, while its major limitation is 
that it predicts how much consumers respond to income and price 
changes without predicting how they respond. REEPS integrates 
both to satisfy the utility industry’s need for a forecasting model 
with end-use detail that accounts for changes in consumer behavior. 
13 figures, 4 tables. 


20122 (EPRI-EA—4313, pp 4.1-4.10) REEPS experience 
in Florida: application of EPRI's residential end-use energy 
planning system to conservation issues in Florida. Bentley, 
W.G.; Regan, E.J. (Florida Power and Light Co., Miami). 
Nov 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T1I86920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Florida's electric utilities have pursued demand-side conser- 
vation programs in response to the state’s unique energy problems. 
Analytic tools need to combine behavioral and engineering models 
in a holistic framework to better design and evaluate conservation 
programs as well as to enhance load forecasting during times of 
changing economic and technological factors. A consortium of 10 
Florida utilities participated with the Electric Power Research In- 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Bulidings 


stitute to test the usefulness of the REEPS (residential end-use 
energy conservation planning system) model in an extreme climatic 
condition. The authors present the model's overall behavior and be- 
havior with respect to different end uses, evaluate the model, and 
discuss the resources needed to run it. They pay particular attention 
to insights in conservation program design and a comparison of the 
effects of financial incentives versus regulatory mandates. 


20123 (EPRI-EA—4313, pp 5.1-5.9) Survey of condition- 
al energy demand models for estima residential end-use 
energy consumption. Parti, M.; Lawrence. A. Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A comparison of several recent econometric studies of resi- 
dential energy use shows that econometric estimation is a successful 
and efficient tool for measuring electricity consumption by end-use. 
The results of household surveys of appliances combined with utili- 
ty billing records extend the information available from engineer- 
ing, load research, and other models. The studies conclude that the 
survey data is better than the aggregate data, but also suggests 
areas where bias and misreporting can appear in the statistics. The 
studies find a correlation and energy use which is linked to life- 
cycle income and that end-use price elasticities seem unstable. 2 fig- 
ures, 2 tables. 


20124 (EPRI-EA—4313, pp 6.1-6.16) Measuring the 
impact of utility residential conservation programs: two case 
studies (RP1587). Braithwait, S.; Doane, M.; Hartman, R.S. 
(Electric Power Research Institute, Palo Alto, CA). Nov 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1186920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Electric utilities have spent millions of dollars on strategic 
conservation programs designed to encourage customers to use less 
electricity and to use it more efficiently, but they have been unable 
to assess the net impacts of their investments in these programs. 
They have undertaken relatively little comprehensive data collec- 
tion and analysis on this topic. One method for making these meas- 
urements combines the features of end-use and econometric analy- 
sis. Since the approach quantifies the factors influencing customer 
participation in a utility program and taking specified conservation 
actions, it can be used to refine existing programs and simulate 
future program impacts. A case history traces the sequence of deci- 
sions faced by utility customers in a weatherization program. 3 ref- 
erences, 1 figure, 6 tables. 


(EPRI-EA—4313, pp 8.1-8.19) Utility application 
of COMMEND: Lincoln Electric System. Chang, C.K.; 
Euler, P.W. (Lincoln Electric System, NE). Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Lincoln Electric System and the Electric Power Research 
Institute implemented the COMMEND econometric modeling pro- 
gram for load forecasting to analyze the impact of conservation and 
load management programs under consideration. The COMMEND 
model predicts an annual average growth rate of electricity sales of 
1.84% for 1982 and 1990, while econometric models show a 3.67% 
growth for the same period. The authors describe the implementa- 
tion from both the management and the technical perspective. They 
conclude that the COMMEND model forecasts continue to suffer 
from input data inadequacy in comparison to the econometric 
model. Current and future work will try to correct this problem. 11 
tables. 
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(EPRI-EA—4313, pp 9.1-9.32) Description of the 
commercial forecasting methodology used at Boston Edison 
Company. Kelly, K. (Applied Management Sciences, Inc., 
Silver Spring, MD). Nov 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920069. 
(CONF-8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A disaggregate end-use model of demand for electricity in 
the commercial sector forecasts energy use as a function of eco- 
nomic activity in the commercial sector. Within the model, changes 
in commercial economic activity are reflected by changes in the 
demand for commercial floor space. The model uses fuel prices and 
engineering relationships to estimate the amount of time equipment 
is used and elasticity effects to produce a long-run forecast. Com- 
mercial sales forecasts show an increase to 8871 gigawatthours by 
the year 2000, an annual growth rate of 2.8% between 1984 and 
2000. An hourly load forecasting model assesses the impact of time- 
of-use rates for large commercial and industrial customers. Other 
factors are master metering and employment levels. 2 figures, 19 
tables. 


20127 (EPRI-EA—4313, pp 10.1-10.17) Measuring the 

impact of conservation and load management programs 
(RP2152), Parti, M.; Parris, K.M.; Sebald, A.V. Nov 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The work performed in connection with the RP2152 pro- 
gram could be of use in evaluating commercial conservation and 
load-management programs. The authors analyze the determinants 
of customer participation in utility programs. They estimate the in- 
cremental effects of program participation on customer conserva- 
tion and load management actions, and identify the effects of these 
actions on energy and load. The overall thrust of the project paral- 
lels work in the residential sector in program RP1587. 3 tables. 


20128 (EPRI-EA—4313, pp 11.1-11.11) HVAC simula- 
RE) 


tion model for microcomputers - (RP1775). Mer- 
riam, R.L. (Arthur D. Little, Inc.). Nov 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920069. (CONF-8405365—; CONF-8407152— 


From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A microcomputer program, known as ESPRE, provides a 
simple means of estimating seasonal, daily, and hourly average elec- 
trical energy use that explicitly takes into account the residential 
building design and system operating characteristics. Microcomput- 
er simulation methods bridge the gap between the simplest estima- 
tion methods and the complex mainframe computer energy analysis 
programs. The common features of the simulation programs include 
the calculation of quasi-steady heat balances at hourly time steps, 
the translation of hourly loads into equipment hourly energy use, 
and the summation of hourly consumptions into seasonal energy 
use. The author describes applications of the model and the avail- 
ability of software programs. 6 figures, 3 tables. 


20129 (EPRI-EA—4313, pp 13.1-13.16) Estimating resi- 
dential end-use load shapes (RP2145-3). Train, K.; Herriges, 
J.A. (Cambridge Systematics Inc., MA). Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Engiaccring/thermal load models using a priori information 
and statistical models reflecting observed end-use loads for estimat- 
ing load shapes are complementary in such a way that it is fruitful 
to combine the two. The authors suggest two approaches, one 
using statistically adjusted engineering models and the second using 
a weighted average of the engineering load and the load estimated 
with a standard statistical model. The weights reflect the level of 
confidence that the analyst has in the engineering loads. The esti- 
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mation of appliance-specific loads results in load shapes which vary 
with the weather, building characteristics, and socio-economic 
characteristics. 6 figures. 


20130 (EPRI-EA—4313 14.1-14.22) Residential end- 
use load shape estimation (RP2145-1), Usoro, P.B.; Schick, 
LC. (Scientific Systems, Inc., Cambridge, MA). Nov 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

End-use forecasting requires the description of the load 
shape in terms of economic data, customer demographics, dwelling 
characteristics, equipment characteristics, and weather. Policy op- 
tions and utility assumptions about future economic conditions or 
equipment characteristics can then be used directly as inputs to 
generate forecasts. The author describes three methods for develop- 
ing end-use shape models (load research, engineering models, and 
statistical load shape methods) on a single-house, or Level A, basis 
as part of the work done under Project RP2145-1. Preliminary re- 
sults show a successful application of the technique at the system 
level for weather normalization and detecting quiet periods (e.g., 
vacations, business trips, etc.). Preliminary analysis shows that 
Level A parameters are related to socio-demographic characteris- 
tics of households. 10 figures. 


20131 (EPRI-EA—4313, pp 19.1-19.10) Overview of 
transferability research: residential response to time-of-use 
rates (RP1956). Caves, D.W.; Herriges, J.A. Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The transferability project developed a model that utilities 
could use to simulate changes in residential customer loads in re- 
sponse to mandatory residential Time-of-Use (TOU) pricing of elec- 
tricity. Such simulations are a fundamental component of cost-bene- 
fit analyses of TOU rates. The project conducted experiments using 
five utilities. To use the program, the utility supplies information on 
its residential loads under standard rates, along with information on 
appliance holdings, customer characteristics, and climate. The 
model estimates the residential customer load curve under the 
standard rate and under specified TOU rates, along with an esti- 
mate of the effect of the TOU rate on utility revenues. The authors 
conclude with several limitations of the model. 8 references. 


(EPRI-EA—4313, pp 20.1-20.20) Customer atti- 
load management (EP 


tudes and response to | RI RDS-95). He- 
berlein, T.A.; Baumgartner, R.M.; Lawrence, A.G. (Electric 
Power Research Institute, Palo Alto, CA). Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The Electric Power Research Institute project (EPRI RDS- 
95) set out to summarize residential customer attitudes toward 
direct load control, determine linkages between customers’ attitudes 
and response to the programs, and identify the role of other factors, 
such as marketing and incentives in customer attitude and response. 
The authors describe the development of a data base and their con- 
clusions from the findings. They found no evidence of strong nega- 
tive attitudes, but there was a link between participation and aware- 
ness, a willingness to cooperate with the utility, and a connection 
between equipment failure and customers dropping out of the pro- 
gram. They also found that personal and targeting marketing is the 
most efficient way to stimulate response, and that participation rates 
do not depend on the magnitude of incentives. 3 figures, 5 tables. 
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20133 (EPRI-EA—4313, pp 22.1-22.21) Potential re- 
sponses of selected industrial/commercial customers to TOU 
electricity rate: project summary (RP2043). Miedema, A.K.; 
Lee, K.H. (Research Triangle Institute, Research Triangle 
Park, NC). Nov 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920069. (CONF- 
8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The Research Triangle Institute and Chem Systems, Inc. 
participated in a study to improve the information used in forecast- 
ing electricity demand and to help customers on utility systems 
where time-of-use (TOU) rates are already in place. They devel- 
oped a microsimulation technique which takes advantage of engi- 
neering insights about production options and of economic insight 
into the investment decision process. The project produced a data 
base and a simpler method for evaluating how TOU rates affect the 
financial attractiveness of conservation options. The results should 
be of use to marketing and customer representatives, forecasters, 
analysts, and rate designers for a variety of utility functions. 17 fig- 
ures. 


20134 (EPRI-EA—4313, pp 26.1-26.13) Weather normal- 
ization of electricity sales and use of time varying coeffi- 
cients: an application of EPRI RP1922 (WENS) in the Geor- 
gia Power Company. Jones, C. (Georgia Power Co., Atlan- 
ta). Nov 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920069. (CONF- 
8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Cambridge Systematics Inc. and Quantitative Econometric 
Research Inc. used the Georgia Power Company in a case study 
approach to developing a technique for weather normalizing elec- 
tricity sales by matching weather conditions to sales and determin- 
ing the thresholds of each weather variable. Despite an historical 
emphasis, the study found that the computer program developed 
for the projects can also generate data for the forecast model. The 
model uses the time varying coefficient index for the precondition- 
ing process, and outperforms the preconditioning model previously 
used for the forecast. Future analysis will include information about 
commercial and industrial classes as it becomes available. 2 figures, 
3 tables. 


20135 (EUR—9912-EN) Final report on the development 
of a thermal store and a solar blind for use in conservatories 
and glazed roof spaces. Stewart, D.; Kent, P.J.C.; Guthrie, 
K.I. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1985. 64p. Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

Energy. 

A programme to evaluate the performance of glazed roof 
spaces of varying pitches fitted with a solar blind change storage 
materials has been completed. The performance was measured over 
the heating period October 1982 to April 1983 and operated in con- 
junction with a gas boiler as a back-up for space heating. The best 
performance of 50.5 kWhr m? was obtained from a glazed conserv- 
atory (i.e. 90° pitch) fitted with a solar blind and a phase change 
material store. (orig.). 


20136 (KTM/E-D—60) Energy efficient use of building 
service systems. Pre study. Railio, J.; Salomaa, H. 
(Ministry of Trade and Industry, Helsinki (Finland). Energy 
Dept.). 1984. 55p. (In Finnish). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86751181. 

A very common observation in recent energy conservation 
projects is that the influences of energy conservation measures are 
much less than was expected. This is mostly due to lack of skill in 
the use and maintenance of building service systems. With proper 
use, energy savings can be easily achieved without investments. 
However, only - a few research projects have been carried out con- 
cerning the problems in use, operation and maintenance in build- 
ings. The purposes of this pilot study was to find out the major ob- 
structions to energy-efficient use of building service systems, and to 
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develop a research program. The pilot study concentrated on inter- 
views of maintenance experts (representatives of public buildings 
organizations, housing companies, local service companies, consult- 
ants etc.) - and in analyzing the interviews. Additional discussions 
were made with experts in, e.g. administration of legislation, and re- 
searchers in the field and experimental projects. A survey of prob- 
lems, research and development in other countries was made with 
help of our Scientific Attaches. The research program consists of 
three main projects: Development of building automation systems, 
from the users’ point of view; System development for periodical 
inspection and service and development of maintenance organiza- 
tions and their efficiency, for various organization types and sizes. 


20137 (KTM/E-D—68) Influence of the small house heat 
distribution — on the energy consumption. Kalema, T.; 
Martikainen, H.; Salomaa, H. (Ministry of Trade and Indus- 
try, Helsinki (Finland). Energy Dept.). Oct 1984. 6lp. (In 

NTIS (US Sales Only), PC A04/MF AO1. File 
Numbes DE86751182. 

The influence of the small house heat distribution system on 
the energy consumption has been studied in 45 inhabited small 
houses. The heating systems are air heating, water radiator heating 
with thermostatic radiator walves and direct electrical heating. The 
measurements were performed in Helsinki and in Forssa in southern 
Finland during the heating season 1982-1983. In the measurements 
it was recorded the energy extracted from the heat source, the elec- 
tricity consumption of fans and pumps and the indoor air tempera- 
tures. Also the thermal indoor air conditions were measured once 
in several houses. Analysing the measurement results it has been 
calculated several specific energy consumptions, among other 
things the energy consumption per building volume, per thermal 
conductance and per total conductance (thermal conductance of 
the building envelope + heat capacity flow of ventilation air). Also 
the influences of indoor air temperature and heat recovery from 
ventilation air are considered. The heat distribution system has in- 
fluence neither on the energy consumption nor the indoor air qual- 
ity. It is true, that the energy consumption per building volume, is 
lowest in electrical heating, but this is due to the better insulation 
of the building envelope. The energy consumption per thermal con- 
ductance differ less than 10% in different heating systems. The best 
way to compare heating systems is to calcute the energy consump- 
tion per total conductance and take into account the indoor air 
temperatures and the energy savings obtainable with heat recovery 
systems. When this is done, the energy consumptions of the three 
small house heating systems are about the same. 


20138 (KTM/E-D—72) Energy efficient office building. 


Seppaenen, O.; Punttila, A. (Ministry of Trade and Indus- 
try, Helsinki (Finland). Energy Dept.). 1984. 133p. (In Finn- 
ish). NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE86751183. 

The EKONO House project was the first major energy con- 
servation and energy research building in Finland. The four years 
of its operation have shown that the building has achieved the level 
of energy efficiency which was originally the main goal for the 
project. The key features of energy conservation in this innovative 
building are extract air window system, utilization of buildings 
structures as short period heat storage, use of daylight, optimum 
use of solar energy, infiltration prevention, optimum insulation, effi- 
cient illumination, selection of efficient mechanical and electrical 
equipment, optimum control strategies, on line computer control 
and controlled makeup air volumes and heat recovery from exhaust 
air. Research projects included total energy consumption and its 
breakdown by different systems and components in the building, 
study of performance of the bed rock as a long term heat storage 
for solar heating, air quality control of ventilation air, optimal use 
of thermal capacity of buildings structural components, optimal use 
of windows as solar collectors, savings through photocell control 
of lighting and performance and utilization of a direct computer 
control system. The primary results of this experimental project can 
be expressed as follows: used energy conservation measures were 
technically and economically feasible, annual heating energy con- 
sumption is very low and annual electricity consumption is compa- 
rable to other similar new buildings, indoor air conditions in the 
building (temperature, humidity, air quality) have proven to be ex- 
cellent in all weather conditions, research work has generated new 
techniques and approaches to solve building energy problems and 
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has given new ideas how to improve building energy efficiency in 
the future and integrated techniques are the most economical way 
to improve building's energy efficiency. 


20139 (LBL—17553) Statement on the Department of 
Energy fiscal year 1985 conservation budget request for build- 
ings and community systems. Rosenfeld, A.H. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1984. Contract AC03- 
76SF00098. 45p. NTIS, PC A03/MF AO0l1; 1; GPO Dep. 
File Number DE86007497. 

The budget request for the Buildings and Community Sys- 
tems program is presented. Some of the concerns briefly discussed 
include: indoor air quality, lighting, controls, refrigeration, technol- 
ogy transfer, and energy management. 


20140 (LBL—19571) Energy impacts of efficient refrig- 
erators in the Pacific Northwest. Sherman, M.; USA” M.; 

Hekmat, D. (Lawrence Berkeley Lab., CA (U! 

1985. Contract AC03-76SF00098. 23p. (EED-SPE es. a. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86005843. 

The energy consumed by appliances is almost completely 
converted to heat, and therefore offsets heating loads during the 
winter and increases cooling loads during the summer. Because of 
this, the overall energy impact of installing energy-efficient appli- 
ances cannot be determined directly from their energy consumption 
savings. This report examines the overall energy impacts of two 
energy-efficient refrigerators in four types of houses with and with- 
out space cooling equipment. The heating and cooling loads of 
each of the houses are determined with an hour-by-hour simulation 
program (TRNSYS) for three climates in the Pacific Northwest. 
These simulations show that the net energy savings for both refrig- 
erators is approximately one half the gross energy savings (savings 
due to the reduction in consumption). They also show that the 
energy savings is considerably larger for well insulated houses, and 
for houses with space cooling equipment. It is found that for houses 
without space cooling the percentage of the gross savings achieved 
(normalized net savings) is directly correlated with the length of 
the nonheating season. 


20141 (LBL—19776) Multizone modeling and air leakage 
analysis. Sherman, M. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 20p. 
(CONF-8509198—3; EEB-EPB—85-15). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86006264. 

From AIC conference; Het Meerdal, Netherlands (16 Sep 
1985). 

. Research on ventilation and infiltration has proliferated 
steadily over the last several years. Air leakage analysis and multi- 
cell modeling techniques have emerged as two of the most interest- 
ing topics in current infiltration-related basic research. At the 
annual meeting of the American Society of Heating, Refrigeration, 
and Air-conditioning Engineers (ASHRAE) held in Honolulu, 
Hawaii in June of 1985, over two dozen papers related to infiltra- 
tion and ventilation research were presented, the largest single 
group of which dealt with infiltration studies in multi-cellular struc- 
tures. In this report twelve significant papers concerned with multi- 
zone infiltration and air leakage presented at the ASHRAE confer- 
ence are reviewed. Other infiltration-related papers are mentioned, 
and abstracts for the twelve symposium papers plus seven technical 
papers are presented. 


20142 (LBL—19912) Cooling strategies based on indica- 
tors of thermal storage in commercial building mass. Eto, 
J.H. (Lawrence Berkeley Lab., CA (USA)). Sep 1985. Con- 
tract AC03-76SF00098. 17p. (CONF-8509126—5; EEB- 
BED—85-08). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86007501. 

From Hot humid climate conference; College Station, TX, 
USA ¢ } ee 1985). 

uilding thermal mass and multi-day regimes of hot weather 

are ana yet poorly understood, contributors to cooling 
energy requirements. This paper develops load-shifting subcooling 
and pre-cooling equipment operating strategies to address a 
instance of this phenomenon, in which thermal storage by building 
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mass over weekends exacerbates Monday cooling energy require- 
ments. The study relies on computer simulations of energy use for a 
large, office building prototype in El Paso, TX, using the DOE-2 
building energy analysis program. The economic value of the strat- 
egies is evaluated with direct reference to utility rate schedules and 
a crude measure of thermal storage is related to the energy impacts 
of the strategies. The indicators are based on core zone air tempera- 
tures, which are sampled at night when HVAC systems are not in 
use. The suggestion is made that the results and proposed strategies 
could be adapted for use by computerized energy management sys- 
tems to reduce building energy operating costs. 


20143 (LBL—20506) Residential energy efficiency: 
progress since 1973 and future potential. Rosenfeld, A.H. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1985. Contract 
ACO03-76SF00098. 33p. (CONF-8504174—2). NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86006294. 

From Energy sources: conservation and renewables; Wash- 
ington, DC, USA (27 Apr 1985). 

Today's 85 million US homes use $100 billion of fuel and 
electricity ($1150/home). If their energy intensity (resource energy/ 
ft?) were still frozen at 1973 levels, they would use 18% more. 
With well-insulated houses, need for space heat is vanishing. Super- 
insulated Saskatchewan homes spend annually only $270 for space 
heat, $150 for water heat, and $400 for appliances, yet they cost 
only $2000 +- $1000 more than conventional new homes. The con- 
cept of Cost of Conserved Energy (CCE) is used to rank conserva- 
tion technologies for existing and new homes and appliances, and to 
develop supply curves of conserved energy and a least cost scenar- 
io. Calculations are calibrated with the BECA and other data bases. 
By limiting investments in efficiency to those whose CCE is less 
than current fuel and electricity prices, the potential residential plus 
commercial energy use in 2000 AD drops to half of that estimated 
by DOE, and the number of power plants needed drops by 200. 
For the whole buildings sector, potential savings by 2000 are 8 
Mbod (worth $50B/year), at an average CCE of $10/barrel. 


20144 (NBS-GCR—86-504) Convective heat loss from 
windows: a review of the literature. Gray, D.D. (West Vir- 
ginia Univ., Morgantown (USA). Dept. of Civil Engineer- 
ing). Feb 1986. Contract AI01-76PR06010;AC02- 
83CH10093. 127p. NTIS, PC A07/MF AOI; 1; GPO Dep. 
File Number DE86007175. 

This report presents the result of an extensive search of the 
English-language literature for publications relevant to the phenom- 
ena of convection from windows. Fifty-five publications from 1922 
to 1985 are classified and summarized. It is concluded that present- 
ly available knowledge is insufficient to characterize the thermal 
performance of actual windows. Recommendations for research to 
resolve outstanding questions are offered. 


20145 (NP—6751225) Analysis of the energy requirement 
of hospitals in remote sites in developing countries. Report on 
the first part of the investigation: Current state, market anal- 
ysis. Haindl, H. (Deutsche Gesellschaft fuer Technische Zu- 
sammenarbeit (GTZ) G.m.b.H., Eschborn (Germany, F.R.). 
German Appropriate Technology Exchange (GATE)). Apr 
1983. 131p. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86751225. 

The rising cost of energy entails increasing difficulties in the 
energy supply of developing countries. Hospitals are among the in- 
stitutions concerned. So far rural hospitals frequently had to be 
equipped with technical devices designed for use in industrialized 
countries where hospitals may safely be assumed to be wholly elec- 
trified. Numerous attempts to improve the care of patients in hospi- 
tals in remote sites failed because of this difficulty. The investiga- 
tion wants to point out ways of how such errors and financial 
losses can be avoided and to furnish the institutions for develop- 
ment aid with basic lines of orientation for their future planning. 
The work is focused on the following subjects: 1) survey of the 
equipment and energy requirement status of those hospitals and 2) 
preparation of overviews of energy-saving devices which are com- 
mercially available, and possibilities for their operation with renew- 
able energies. (BR). 
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20146 (NP—6900207) Development of Stirling engine in 
FY 1984. (New Energy Development Organization, Tokyo 
(Japan)). Aug 1985. “42 aos (US Sales Only), PC A03/ 
MF AO1. File Number DE86900207. 

Four engine types utilizing the Stirling cycle are studied. 
The engines include: a 3 kW displacer, a 3 kW two-piston, a 30 kW 
swash plate, and a 30 kW double-crank engine. The engines were 
developed for use in air conditioners and electric generators. (BCS) 


20147 (NZERDC—115) Commercial sector energy use in 
Christchurch. (New Zealand Energy Research and Devel 
ment Committee, Auckland). Sep 1985. 32p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86900501. 

This report presents the results of a study of energy use in 
commercial buildings in Christchurch based on a survey of a 
random sample of buildings from this sector. Energy data was re- 
corded from a field survey of 223 commercial buildings housing 
485 tenants. The energy consumption for each building and tenant 
was obtained from the relevant energy supply authorities for elec- 
tricity, oil, coal gas and coal for the period 1 June 1979 to 31 May 
1980. The building characteristics were obtained by surveyors en- 
tering each building and recording the information gained from 
measurements and interviewing owners, occupiers and building su- 
pervisors. The results of the survey have been extrapolated using 
known floor space totals to provide energy use estimates for the 
Christchurch commercial area. 


20148 (ORNL/CON—197) Role of evaluation results in 
the Bonneville Power ion’s conservation assess- 
ment and demand forecasting models: present uses and future 
directions. Berry, L. (Oak Ridge National Lab., TN (USA)). 
Feb 1986. Contract AC05-840R21400. 57p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE86007064. 

This report’s objective is to describe the uses of conservation 
program evaluation data in three types of Bonneville Power Ad- 
ministration (BPA) models: heat loss models, supply curves, and 
residential and commercial load forecasting models. Both present 
and possible future uses are discussed. 


20149 (ORNL/TM—8962) Completion of a public 
domain life cycle cost code: documentation and validation of 
the Building Innovations Economic Analysis (BIEA) code. 
Flanagan, D.M.; Hamblin, D.M.; Thomas, B. Jr. (Oak 
Ridge National Lab., TN (USA)). Dec 1985. Contract 
AC05-840R21400. 287p. NTIS, PC A13/MF A0Ol1; 1; GPO 
Dep. File Number DE86006770. 

In the past, economic analysis of innovative building design 
options has not included considerations of the tax environments ap- 
propriate for different decision makers the possible existence of in- 
novative utility rate structures including such things as time-of-day 
rates, the possibilities for sale and resale of power, and multiple de- 
cision criteria for comparing alternative building investments. A 
Building Innovations Economic Analysis (BIEA) code is described 
which satisfies these and other objectives as well. The code is de- 
signed in stand-alone form, to interface with a load simulation pro- 
gram or alternative building performance data development device 
of the user’s choosing. To facilitate the interface, a user-friendly 
preprocessor for input data management and modification is de- 
scribed. The code is currently being employed in commercial sector 
work for the development of recommendations for American Soci- 
ety of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE) Standard revisions and in the residential sector for 
analysis of conservation and renewable energy options to new 
single-family house designs. The BIEA code calculations are docu- 
mented and validated, and listings are provided of the entire code, 
an example input data file and corresponding code output. 


20150 (PNL—5776) Statistical evaluation of Pacific 
Northwest Residential Consumption Survey weather 
data. Tawil, J.J. (Pacific Northwest Labs., Richland, WA 
(USA)). Feb 1986. Contract AC06-76RL01830. 59p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86007450. 

This report addresses an issue relating to energy consump- 
tion and conservation in the residential sector. BPA has obtained 
two meteorological data bases for use with its 1983 Pacific North- 
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west Residential Energy Survey (PNWRES). One data base con- 
sists of temperature data from weather stations; these have been ag- 
gregated to form a second data base that covers the National 
Oceanographic and Atmospheric Administration (NOAA) climatic 
divisions. At BPA’s request, Pacific Northwest Laboratory has pro- 
duced a household energy use model for both electricity and natu- 
ral gas in order to determine whether the statistically estimated pa- 
rameters of the model significantly differ when the two different 
meteorological data bases are used. 


20151 (SBI-R—170) Energy management in _ hous- 
ing administration by using computers. Dinesen, J.; Reinhold, 
C. (Statens By; EE NHS (US 2 Hoersholm (Denmark)). 
roe 75p. (In NTIS (US Sales Only), PC A04/MF 
A01. File Number Dee67S 1144. 

The purpose of this report has been to develop, test, and de- 
scribe a decentralized system for energy management in public 
energy saving units (housing administration). To a relative extent, 
the system should make use of edb-techniques and use the energy 
management system developed by the Danish Building Research 
Institute as a starting point. The chosen model for energy manage- 
ment by using datamat is stated. It was decided that the use of edp 
should comprise the central energy analysis and energy planning on 
the basis of monthly transmitted data from each building. The basis 
of the edp-programmes for energy analysis and energy planning is 
described, and three programme units worked out on these lines are 
expounded. The practical test of the entire management system 
took place in 1984-85 in collaboration with The Posts and Tele- 
gtaphs Building Service which built up the energy management 
unit and managed the collection and the processing of data. In two 
of the post offices a performance test of buildings and plant was 
carried out. The test was performed by the Mobile Laboratory for 
Energy Measurements. The test results are described in the report. 


20152 (STF—15A84038) 14 low-energy houses at Heim- 
dal. 8. Pt. Documentation on measurement systems. Bjerken, 
S. (SINTEF, Trondheim (Norway)). Jan 1985. 115p. (In 
Norwegian). NTIS (US Sales Only), PC A06/MF A01. File 
Number DE86751193. 

The report deals with the measurement system for the 14 
low energy houses at Heimdal (Norway). The system comprises 
measurements on indoor and outdoor climates, and recording of the 
energy consumption of the various heating systems. The data acqui- 
sition system consists of 4 microcomputers. The data are stored on 
cassettes and afterwards transferred to a larger computer for proc- 
essing. 26 drawings, 3 tables. 


20153 (STF—62A84010) 14 low-energy houses at Heim- 
dal. 3. Pt. Architectonic design and energy consumption. 
Granum, H.; Raaen, H.; Oernes, F. (SINTEF, Trondheim 
(Norway)). Apr 1984. S7p. (In Norwegian). NTIS (US Sales 
Only), PC A04/MF A01. File Number DE86751191. 

The report consists of two parts: 1. A detailed analysis of the 
energy consumption for house No. 7 and house No. 11 based on 
measuring results from the weeks No. 6, 21, 35 and 46 in 1983. A 
mathematical model for space heating in relation to economic eval- 
uations, is discussed. 2. The annual energy consumption, building 
costs, and energy saving costs for 5 different building methods for 
house No. 11 are calculated. In the calculations, the Norwegian 
building cost index from 1. January 1984 and the mean values for 
the data of climate in Trondheim (Norway) are used in the model. 
By calculating the energy saving costs for the said building meth- 
ods, and by using the minimal building requirements of the regula- 
tions from 1984 in the model, the costs vary from 0.21 to 0.47 
NOK/kWh. 10 drawings, 4 tables. 


20154 (STF—62A85005) Energy conservation with semi- 
ow areas by air conditioning in nursery schools. The 

school Dragvoll. Brattset, O.; Hestnes, A.G. 
(SINTEF, Trondheim (Norway)). Feb 1985. 23p. (In Nor- 
wegian). NTIS (US Sales Only), PC A02/MF AO0O1. File 
Number DE86751194. 

Dragvoll nursery school in Trondheim (Norway) is designed 
with a central winter garden built up by glazed walls and a glass 
roof, and surrounded by classrooms. The ventilating air is preheat- 
ed in a heat exchanger, and then postheated in the said garden by 


ERA-11/9 / 2706 


the solar flux before entering the air conditioning system. A com- 
parative evaluation of the energy consumption with the total floor 
area of about 57 m? is done in relation to a conventionally built 
nursery school with a floor area of about 520 m?. The saving poten- 
tial is found to 52%. 9 drawing. 


20155 (TVA/PE/EDT—85/16) Experimental evaluation 
of the crawl space heat pump. Hall, J.A. (Tennessee Valley 
Authority, Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technolo 5. Apr 1985. 2ip. NTIS, PC A02/MF 
A01. File Number DE86900542. 

This report presents results of an experimental evaluation of 
the CSHP conducted during the winters of 1982/1983 and 1983/ 
1984 by ORNL. Three identical houses in Oak Ridge, Tennessee, 
were outfitted, respectively, with a conventional heat pump, a 
single pass CSHP, and a recirculating CSHP. The heat pumps were 
the same make and model. Data were collected and the experimen- 
tal configuration was monitored by ORNL under contract to TVA 
during the 1982/1983 season and under contract to EPRI during 
the 1983/1984 season. The 1982/1983 data were analyzed by TVA 
and ORNL while the 1983/1984 data were analyzed by only 
ORNL. 


20156 (VTT-TUTK—365) Inlet of air through a ground 
pipe. teenage A R.; Virtanen, M. (Valtion Teknillinen Tutki- 
muskeskus, — ae sae 1985. 51p. (In Finnish). 
NTIS (US S Only), PC AO/MFE AOl. File Number 
DE86751177. 

The present work studies the ground pipe as a part of a ven- 
tilation system, where the fresh air is taken in through the ground 
pipe. The profit of using the ground pipe is based on reducing the 
energy consumption of ventilation during the winter period, be- 
cause the air is heated by exploiting the thermal energy of the soil. 
The ground pipe can also be used for cooling the air in the summer 
time. The thermal behaviour of the ground pipe is considered math- 
ematically. An analytical model for the ground pipe, where changes 
are assumed period and the depth of the pipe is assumed infinite, is 
presented. Also a numerical model, with which the real conditions 
of the pipe can better be taken into account, is presented. The 
models have been verified with measurements. In the economical 
considerations of the ground pipe the analytical model is used be- 
cause the numerical needs much computer time. The energy sav- 
ings have been calculated for a small house when the ground pipe 
is alone or together with the heat exchanger connected with the 
ventilation system. The energy saving is 10-23 per cent of the 
energy consumption of the ventilation. In the summer a smooth 
cooling effect is delivered from the ground pipe, but not enough 
for peak demands. The profitability of the ground pipe is estimated 
by calculating its payback time in small houses in various condi- 
tions The payback times are long. The shortest is about 9 years. 
Thus the ground pipe is not a good investment. In addition, a short 
review of the ground pipes in Finland and abroad is presented. 


20157 (VIT-TUTK—366) Influence of conditions on the 
performance of small heat pumps. Wiksten, R. (Valtion Tek- 
nillinen Tutkimuskeskus, Espoo (Finland)). Sep 1985. 2 
(In Finnish). NTIS (US Sales Only), PC A03/MF AO1. Fi 
Number DE86751178. 

In the report the use of laboratory measurement results of 
small heat pumps are examined when the conditions differ from 
those in the laboratory. First, the influences of different conditions 
on the continuous operation are examined. The investigation is both 
theoretical and empirical. According to the measurements, changes 
in the fluid flow to the evaporator do not influence the coefficient 
of performance but they do influence the heating power from the 
condensator. The annual coefficient of performance is also calculat- 
ed, based on measurement results from laboratory. The annual coef- 
ficient of performance is calculated for a ground heat pump and for 
an air-to-air heat pump. The annual coefficient of performance for 
an air-to-air heat pump cannot be calculated by taking the coeffi- 
cient of performance at average outdoor temperature. It can be cal- 
culated with the aid of the heat demand for the building and the 
corresponding outdoor temperature and the energy flows of the 
heat pump measured in stationary conditions. There is then no need 
for a “dynamical coefficient of performance”. 
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20158 (VTT-TUTK—367) Thermal effects of air flows in 
building structures. Kohonen, R.; Kokko, E.; Ojanen, T.; 
Virtanen, M. (V: aa Teknillinen Tutkimuskeskus, Espoo 
(Finland)). Sep 1985. 84p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number 1DE86751 179. 

Thermal effects of air flows in building structures have been 
analyzed by computer simulation. Some laboratory experiments 
have also been carried out concerning natural convection in closed 
and semi-open cavities filled with fibrous insulating material. Three 
different flow systems in building structures have been studied: nat- 
ural/forced convection in open/semi-open (permeable cold surface) 
2-dimensional insulation structures, heating of infiltrating air in 
cracks and diffusive infiltration. The thermal effects of air flows are 
described by the Nusselt number defined as the ratio of the average 
heat fluxes with and without air flow (internal/-penetrating convec- 
tion or infiltration). According to our computer simulations extra 
heat transfer due to natural convection is insignificant in closed 
normal size wall structures, but it may rise up as high as to ten per- 
cent, if the cold surface of structure is well-permeable. Laboratory 
experiments show greater convection heat transfer than calcula- 
tions, obviously owing to leaky joints and air gaps between the in- 
sulation boards and covering surfaces. The heating of infiltration air 
in cracks may rise up to 80% of the outside/inside temperature dif- 
ference corresponding to Nusselt numbers 0.9-0.7. This means that 
the heat load of infiltration and transmission is overestimated by 10- 
20%. Dynamic insulation to computer simulation, a potential and 
promising way to get a better thermal performance into building 
envelope. 


20159 Energy interactions of electric clothes dryers and 
heat pump water heaters with building equipment systems. 
Levins, W.P. (Energy Division, Oak Ridge National Labo- 
ratory, Oak Ridge, TN). JEEE (Institue of Electrical and 
Electronics Engineers) Transactions on Industry Applications; 
IA-20: No. 6, 1517-1524(Nov 1984). 

The way in which an appliance is used or where the appli- 
ance is located affects its energy usage. The building equipment 
system which usually is most affected by the efficiency and/or the 
manner of operation of other building equipment systems (appli- 
ances) is the house heating and cooling (HVAC) system. Two cases 
of energy interactions between appliances and the house HVAC are 
discussed, and measured operating data are used to calculate the ap- 
pliance energy usage including the HVAC interaction. The first 
study involves the interaction between a heat pump water heater 
(HPWH) and the house HVAC. Since an HPWH extracts energy 
from the air in its surroundings and adds it to the water it is heat- 
ing, the load on the house HVAC will be changed if the HPWH is 
located in a conditioned space. The second study concerns the in- 
creased amount of infiltration air brought into a house caused by 
venting a clothes dryer to the outside. All the increased infiltration 
air must be conditioned by the house HVAC if the dryer is located 
in a conditioned space. Graphs and tables based on measured data 
are presented which show the estimated interaction of the house 
HVAC with an HPWH and a vented electric clothes dryer. 


20160 (OA-Trans—3266) Induction-heating range ” Joy- 
cook KZ-1600T”. Omori, H.; Mizukawa, T.; Ogino, Y. 
Translated from National Technical Report (Matsushita Elec- 
tric Industrial Company) ; 30: No. 5, 620-627(1984). 26p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86900423. 

Induction-heating ranges are characterized by outstanding 
safety, cleanliness, and high efficiency. There is, however, at 
present a need for slimmer, light-weight designs of lower cost. The 
induction-heating range discussed here comprises a voltage-type 
single-ended resonant inverter which consists of a high-voltage, 
high-current and high-speed switching Darlington transistor 
SQDSO0A, a control IC AN6716 (13 functions, 18-pin) and a newly 
developed control and drive circuit voltage source (secondary 
winding of an excitation coil used in conjunction with that of a 
cooling fan motor). In addition, the heater is provided with a slim- 
linefan motor, a plastic case without (metal) chassis, and a high-effi- 
ciency excitation coil. 
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20161 Impact of improved mileage on gasoline consump- 
tion. Blair, R.D.; Kaserman, D.L.; Tepel, R.C. (Univ. of 
en Gainesville). Economic Inquiry; 22: 209-217(Apr 

A simple two-equation model is presented of the short-run 
derived demand for gasoline that incorporates both the effect of 
price and income on attained fuel efficiency and, at the same time, 
the effect of price, income, and attained fuel efficiency on miles 
traveled. The results of this effort have provided: (1) further evi- 
dence regarding the price and income elasticities of gasoline 
demand; and, more importantly, (2) the first reported estimate of 
the short-run mileage elasticity of gasoline demand. These findings 
are important in determining appropriate and effective policies for 
reducing gasoline consumption in that they influence the relative 
effectiveness of such policies as excise taxes versus fuel-efficiency 
standards. 9 references, 3 tables. 


3203 Industry And Agriculture 


= ALSO TO CITATION(S) 19412, 20059, 20103, 20113, 20133, 20210, 


20162 (ANL—85-76) Structural dynamics and fluid flow 
in shell-and-tube heat exchangers. Summary and overview of 
a DOE/ECUT-sponsored research program. Wambsganss, 
M.W.; Halle, H.; Mulcahy, T.M. (Argonne National Lab., 
IL (USA)). Dec 1985. Contract W-31-109-ENG-38. 79p. 
NTIS, PC A05/MF A0O1; 1; GPO Dep. File Number 
DE86007798. 

Objective of the research program is to contribute to the 
design and development of energy-efficient, reliable, and cost-com- 
petitive industrial shell-and-tube heat exchangers. This report high- 
lights the many technical contributions of the DOE/ECUT-spon- 
sored program, reviews industry's use of the program results, and 
identifies research needs. Vibration excitation mechanisms,. fluid/ 
structure coupling, and flow distribution are briefly reviewed to 
provide background information. To date, the program has focused 
on the development of data bases of tube vibration and pressure 
drop information, derived from tests of a specially designed indus- 
trial-size heat exchanger. The development of an improved predic- 
tion method for fluidelastic instability thresholds and the numerical 
simulation and measurement of flow distribution have also been ad- 
dressed. Gas and two-phase flow testing is among the future re- 
search needs identified; such testing would require substantial modi- 
fications to the existing Heat Exchanger Test Facility. Industrial 
support, leading to a DOE/industry co-sponsored research pro- 
gram, is sought to allow for required modifications to the test facili- 
ty, subsequent gas and two-phase flow testing, and expansion of the 
program to include further development of vibration and flow dis- 
tribution prediction methods and related research. 


20163 (BMFT-FB-T—85-128) Optimization of blast fur- 
nace operation at the production of hot metal. Final report. 
Pueckoff, U.; Kister, H. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Nov 1985. 196p. 
(In German). NTIS (US Sales Only), PC A09/MF AOl. 
File Number DE86751220. 

In plant trials at Hoesch Stahl AG a decrease of energy con- 
sumption for the production of hot metal should be achieved by op- 
timizing the burden and improving the gas utilization at reduced 
heat losses. The change of sinter analysis, the input of olivine and 
the elongation of the ignition hood decreases fuel consumption in 
sinter-plant considerably. Furthermore the production rate and 
sinter quality could be improved. Because of the good sinter quality 
the input of lump ore in the blast furnace was increased. This meas- 
ure was connected with higher coke consumption and a loss in per- 
meability. Blast furnace aerodynamics are strongly influenced by 
the cohesive zone and burden distribution at the top. The position 
of the cohesive zone inside the furnace has been deducted from 
peripheric measurements. The burden distribution was calculated 
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with a model. The cohesive zone and Si-content in hot metal can 
be controlled by the tuyere gas condition and the melting tempera- 
ture of burden. Coke consumption and heat losses are correlated 
with the burden distribution at the top. The best coke consumption 
has been achieved with a good reducible and high melting burden 
at an uniform ore/coke-ratio across the furnace profile. (orig.). 
With 21 refs., 8 tabs., 102 figs. 


20164 (BMFT-FB-T—85-135) Development of an elec- 
tronically controlled valve series for gas-heated industrial fur- 
naces for energy conservation. Final report. Doerfler, P. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
Germany, F.R.)). Nov 1985. 65p. (In German). NTIS (US 
es Only), PC A04/MF AO1. File Number DE86751219. 
The newly developed valve series is to be used at industrial 
pyrometric installations and at heating plant having a nominal ca- 
pacity of 60 kW. The economic advantage of the new series is, that 
the devices installed for the power control of a burner (motorized 
valve, safety valve) are now combined in one control; this obvious- 
ly gives an advantage in price when purchasing the control as well 
as for its assembly. The new series allows a proper stoichiometric 
combustion of the fuel gas due to the electronic control of the air/ 
gas ratio. This allows a reduction in the primary energy of up to 
20%, this can be achieved mainly in the low fire range of the 
burner. (orig.). With 34 figs. 


20165 (BMFT-FB-T—85-141) Study of heat recovery 
from blast furnace and steelmaking furnace slags. Final 
report. Brandenstein, K. von; Krause, K.R. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Dec 1985. 127p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86751224. 

The high energy consumption typical of iron and steel 
making operations, together with the necessity of saving cost, has 
led to rationalizing the energy consumption and utilizing residual 
heat that has previously not been used. The slag heat presents at a 
high temperature level has hardly ever been recovered in the past. 
The purpose of the present study is to evaluate possibilities of re- 
covering and utilizing the heat contained in slags. A systematic 
analysis of the available literature and investigations of our own 
showed that cooling should take place in two stages. In the Ist 
stage, the liquid slag is cooled until it solidifies. Where the blast fur- 
nace slag is acid or slightly basic, a special temperature control is 
required in the Ist stage, if a crystalline structure is required for 
using the slag as a road construction material. In the 2nd stage, the 
slag heat is transferred to a carrier gas by way of convection. Apart 
from the generation of steam and preheating of fuels, the preheating 
of scrap by means of steelmaking furnace slag was investigated 
closely. It was found that such heat recovery is economically at- 
tractive if certain conditions are present. (orig.). With 62 refs., 11 
tabs., 44 figs. 


20166 (CONF-850301—9) Thermochemical recuperator 
system: advanced heat recovery. Fleming, D.K.; Khinkis, 
M.J. (Institute of Gas Technology, Chicago, IL (USA)). 
1985. llp. Institute of Gas Technology, 3424 South State 
St., Chicago, IL 60616. File Number T186900912. 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

The Institute of Gas Technology (IGT) has been developing, 
through an in-house effort, an advanced system of energy recovery 
for high-temperature furnace applications. This approach, called the 
Thermochemical Recuperator (TCR) system, recovers heat by pro- 
moting heat-absorbing chemical reactions in the fuel, in addition to 
sensible heat recovery of the combustion air. The heat absorbed by 
the chemical reactions, at about 1300 to 1500°F, enhances the heat- 
ing value of the fuel and is released at flame temperature. This 
paper introduces the concept, outlines the operating principles, and 
presents the reasons for its operating advantages. Engineering eval- 
uations indicate an 18% energy savings, compared to high-tempera- 
ture, regenerative air preheat. When compared to recuperative sys- 
tems, the savings are even higher, approaching 40%. Initial eco- 
nomic assessment indicates that, when developed, the TCR will be 
a preferred option for advanced heat recovery from high-tempera- 
ture combustion furnaces. 
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20167 (CONF-8505253—1) Development of a membrane 
alkaline fuel cell reactor for energy conservation in the chlor- 
alkali industry. Taylor, E.J.; Gelb, A.; Campbell, J.P. (Phys- 
ical Sciences, Inc., Andover, MA (USA)). 1985. Contract 
FC07-841D12495. 2p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86007654. 

From Conference on load leveling and energy conservation 
in industrial processes; Boston, MA, USA (4 May 1985). 

Electrochemical industries consume approximately 7% of all 
the electric power produced in the United States, and the produc- 
tion of chlorine and caustic soda by the chlor-alkali industry ac- 
counts for roughly 20% of this energy consumption. The most ad- 
vanced chlor-alkali technology utilizes a cation exchange membrane 
electrolysis cell to produce chlorine, by-product hydrogen, and 30 
wt % NaOH. Prior to commercial sale, the caustic soda is concen- 
trated to 50 wt % by evaporation. The by-product hydrogen is cur- 
rently used for its thermal value in the caustic concentration proc- 
ess or is sold commercially. 


20168 (CONF-8510259—) Proceedings of the DOE/In- 
dustry Advanced Research and Development Sensor Working 
Group meeting, Chicago, Illinois. Emerson, D.B.; Whit- 
worth, B.A. (Energetics, Inc., Columbia, MD (USA)). 31 
Oct 1985. Contract AC05-85CE40741. 216p. NTIS, PC 
A10/MF A0O1; 1; GPO Dep. File Number DE86005722. 

From DOE/industry advanced research and development 
sensor working group meeting; Chicago, IL, USA (31 Oct 1985). 

The Department of Energy/Industrial Programs (DOE/IP) 
pulp and paper sensor program undertakes long-term, high risk, ap- 
plied research and exploratory development activities to expand the 
generic technology base that supports initiatives by both the DOE 
end-use conservation programs and private industry, to improve the 
efficiency of energy conversion and utilization systems. The DOE/ 
IP pulp and paper sensor research program is distinct from other 
research programs in that: (1) it undertakes directed basic research 
that is problem oriented; (2) it focuses on solving problems 
common to more than one energy-consuming sector in anticipation 
of technology needs that impede achievement of efficiency im- 
provements; and (3) it seeks out, encourages and supports innova- 
tive ideas/concepts in energy conservation. The program focus is 
on sensor concepts that: (1) show technical promise; (2) show cost 
effective potential; (3) are too long-term for industry to pursue on 
its own; and (4) are capable of engaging industry interest for future 
investment in further development if successful at the proof-of-con- 
cept stage. 


20169 (CONF-8604120—1) Conversion of polyester/ 
cotton industrial waste to higher value. Barnhardt, R.A.; 
Cowgill, W.P.; Walsh, W.K.; Cates, D.M. (North Carolina 
State Univ., Raleigh (USA). School of Textiles). 1986. Con- 
tract AC07-76ID01570. 9p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86005284. 

From American Society of Plastics Engineers conference; 
Boston, MA, USA (28 Apr 1986). 

The primary textile industry in 1981 produced 1.5 billion 
pounds of blended polyester/cotton (PET/Cotton) yarns that are 
chiefly polyester. The polyester component, which is almost entire- 
ly poly(ethylene terephthalate) (PET), is polymerized from petrole- 
um products and furnished to the textile industry as staple fiber. 
About 3% of the PET/Cotton production is waste. Although sub- 
stantial markets exist for the separate products, the problem of eco- 
nomically separating the components has not been solved. The al- 
ternative is to develop an application for the unseparated waste. 
This project was undertaken to study the feasibility of using the 
waste blends as feedstock for injection molded plastic. Thermal and 
mechanical properties were determined on the compacts. 


20170 (DOE/CE/40654—T3) Energy conserved and costs 
saved by small and medium-size manufacturers. 1983-84 
EADC Program period. Kirsch, F.W.; Perrotti, G.M. (Uni- 
versity City Science Center, Philadelphia, PA (USA). 
Center for Energy Management and Industrial Technolo- 
gy). Feb 1986. Contract FC01-83CE40654. 64p. NTIS, PC 
A04/MF AOl1; 1; GPO Dep. File Number DE86006909. 
Almost 300 small and medium-size manufacturers were able 
to benefit during 1983-84 from the services provided in their plants 
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by 12 Energy Analysis and diagnostic Centers (EADCs) managed 
by University City Science Center under an agreement with the US 
Department of Energy, Office of Industrial Programs. This report 
describes and analyzes what the EADCs recommended, reviews 
and assesses what the manufacturers implemented, and evaluates 
how cost-effective the manufacturers found the EADCs’ recom- 
mendations to be. 


20171 (DOE/CE/40691—T1) Hyperfiltration as an 
energy conservation technique for the renovation and recycle 
of hot empty container wash water. Final report. Merlo, 
C.A.; Rose, W.W.; Pedersen, L.D. (National Food Proces- 
sors Association, Berkeley, CA (USA)). Jul 1985. Contract 
FG01-84CE40691. 43p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE86006964. 

This report details the investigation of using hyperfiltration 
to recover hot water (~70°C) from an empty container washer 
within a food plant. The current study followed previous feasibility 
testing of this application. Thin film composite membrane modules 
in spiral wound configuration (0.5 to 1 m?) were tested. Testing 
consisted of single pass, recirculation, or modified recirculation 
modes. A preliminary test was run at 27.6 bar for 355 h with hot 
water followed by discharge from a container washer. A long-term 
test was run for 767 h with discharge from a container washer, fol- 
lowed by a simulated solution of discharge. Operating pressure 
began at 6.9 bar and was gradually increased to 12.0 bar as the flux 
declined with operation. Final fluxes after cleaning were 41 and 25 
L/m?*h. 


20172 (DOE/CS/40242—3) Instrument system for auto- 
mated inspection of hot steel slabs. Implementation study. 
Final report, February-December 1984. Tromborg, E.T.; 
Hunter, G.D.; Steen, R.D.; Wilsey, O.; Bonfiglio, A.J.; 
Prellwitz, S.B. (Honeywell, Inc., Minneapolis, MN (USA). 
Technology Strategy Center; United States Steel Corp., 
Monroeville, PA. Research Lab.). 1985. Contract FCO07- 


79CS40242. 106p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86007471. 

This study is directed at finding the best site for installing, 
testing, and demonstrating an Operational Hot Steel Slab Surface 
Inspection System. It is concluded that the steel industry is not able 
at this time to participate in the development and demonstration of 
this system. (DLC) 


20173 (DOE/ID/12541—1) Particle spout heat exchang- 
er system development. Phase I report, September 1, 1984- 
May 1, 1985. Deffenbaugh, D.M.; Svedeman, S.J. (South- 
west Research Inst., San Antonio, TX (USA)). May 1985. 
Contract AC07-84ID12541. 92p. (SWRI—06-8267). NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE86007665. 

Industrial processes such as glass melting, aluminum remelt, 
and steel soaking produce high temperature corrosive/fouling ex- 
haust gases. Recovering the thermal energy contained in these ex- 
haust gases presents a technical challenge. One way is through the 
use of a particle spout heat exchanger. The particles are spouted in 
a cylindrical vessel that transports the hot exhaust gas and are 
heated as they flow through the gas. The particles are then trans- 
ported and spouted in a second vessel that transports combustion 
air. The combustion air is then heated as the particles flow through 
the vessel. The particles are then recirculated to the exhaust gas 
vessel. This report summarizes the work conducted to determine if 
the particle spout heat exchanger concept is feasible. The results of 
this study show the concept is both technically and economically 
feasible. A summary of the required development work is also 
given. 


20174 (DOE/ID/12548—1) Development of an evapora- 
tor for industrial heat pumps capable of recovering heat from 
contaminated sources. Phase 1. Final report, October 1, 1984- 
— 31, 1985. Doyle, E.F.; Balsavich, J. (Thermo Electron 
pn Waltham, MA (USA)). Aug 1985. Contract ACO07- 
841D 12548. 74p. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE86007643. 
Industry regularly loses large amounts of potentially recov- 
erable energy by venting or condensing steam that cannot be used 
in the plant because it is too low in temperature and too contami- 
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nated for reuse. A heat pump could raise the temperature of this 
energy to a usable level if a suitable heat exchanger were available 
for extracting the heat from the contaminated steam. The objective 
of this program is to develop a heat exchanger uniquely configured 
for this purpose. Its availability would greatly increase the number 
of viable applications for industrial heat pumps. The heat exchanger 
under development uses falling-film heat transfer on both sides of 
vertical tubes to generate clean vapor by condensing contaminated 
steam. This approach provides a self-cleaning action and makes 
maximum use of the available temperature difference between the 
condensing contaminated steam and the boiling heat pump fluid. 
This report describes the work performed under Phase I of the pro- 
gram in which a laboratory prototype heat exchanger was de- 
signed, built and tested, and an economic evaluation of the concept 
was made. 


20175 (EUR—9850-EN) Design of waste heat boilers for 
the recovery of energy from arc furnace waste gases. Final 
report. Dixon, J.; Bramfoot, S. (British Steel Corp., 
London). 1985. 59p. Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

Energy. 

Energy can be rejected in the waste gases of a UHP electric 
arc furnace at rates of up to about 15 MW, accounting for 200 kW 
h/t of liquid steel. The possibility of recovering a significant pro- 
portion of this energy as steam using a waste heat boiler has been 
investigated. The options of using the steam to satisfy the in-works 
demand or for generating electricity or a combination of the two 
have been considered. Extensive measurements of the conditions 
existing in the waste gas stream have been made throughout the 
steelmaking cycle for furnace practices involving oxygen blowing, 
continuous charging and supplementary firing with oxyfuel burners. 
Various practical implications of the use of a waste heat boiler have 
been studied. These include the location of the boiler, the accretion 
of solid matter on tubes, the effect of the presence of the boiler on 
gas cleaning and the control of furnace extraction to achieve opti- 
mum performance. The economics of using a waste heat boiler on a 
180 t furnace to supply part of the steam demand from a works 
producing special steels have been examined. Payback periods of 
between 1.7 and 2.9 years according to the fraction of the load sup- 
plied are indicated. The rate of return on investment is forecast to 
be in the range 33-58%. (orig./GL). 


20176 (EUR—9917-EN) Development of a computer 
model for the selection of boiler plants from the viewpoint of 
a low energy consumption. Final report. Meijnen, A.J. (Com- 
mission of the European Communities, Luxembourg. Direc- 
torate-General for Information, Market and Innovation). 
1985. 203p. Commission of the European Communities, 
Luxembourg. Office of Official Publications of the Europe- 
an Communities. 

This report describes the execution and results of the boiler- 
selection project, the goal of which was to develop a computerpro- 
gram for the calculation of fuel consumption and exploitation-costs 
of boiler-plants for heating purposes. First a motivation for the 
project and the system-boundary of the resulting program are 
given. In behalf of the calculation model a large number of theoret- 
ical relations and basic information has been established. These rela- 
tions are concerning the plant behaviour as well as the economical 
evaluation. The computer program developed from these relations, 
offers the opportunity to calculate energy consumption and exploi- 
tation costs of a large number of different boilerplants. Therefore 
the hourly heat demand of the building and the proper data on the 
boiler plant must be known. An extensive measurement-program 
has been carried out in an existing boiler plant. The first goal of 
these measurements was to find the various properties of the plant. 
This resulted, among other things, in a new correction method for 
the standstill-losses. After that, the installation has been used for the 
verification of the boiler-selection computer-program. Here a 
number of measurements have been re-calculated by the computer 
program and the results compared. The agreement turned out to be 
very good. Apart from a comparison between the boiler-selection 
program and other methods for the calculation of energy consump- 
tion, various examples of calculations with the computer program 
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are shown. The report ends with several conclusions and recom- 
mendations for future research. (orig.). 


20177 (EUR—9918-EN) Research programme on efficien- 
cy of reverberatory furnaces. Final report. Subramanian, V.; 
Bunting, J.G.; Gill, D.J.; Hannah, A.; Mistry, C.D. (Com- 
mission of the Euro ‘Communities, Luxembourg. Direc- 
torate-General for Information, Market and Innovation). 
1985. 116p. Commission of the European Communities, 
Luxembourg. Office of Official Publications of the Europe- 
an Communities. - 

Energy. 

This research programme covered a three year programme 
that was conceptually divided into three stages of development. 
The objective was to achieve substantial fuel savings (target of 
15%) in aluminium reverberatory and holding furnaces which were 
typical of that industry. Stage I was the application and assessment 
of instrumented manual controls. Stage II was the progression 
through to automated control analogue system based on single-loop 
control. Stage III was the development of appropriate equipment to 
implement fully automated, multi-loop control. Four furnaces were 
selected from within the British Aluminium (BA) group of compa- 
nies. A fifth furnace was later chosen to supplement Stage III appli- 
cation. These furnaces were considered typical of the efficiencies 
throughout the industry i.e. 10-25%. The initial approach was to 
conduct a preliminary survey of furnace operations and the com- 
bustion systems, where upon modifications were carried out to im- 
prove operation, furnace efficiency and the monitoring of furnace 
status. At stage I the substantial fuel savings were attributed to: in- 
creased turn-down of burners to enable more efficient holding peri- 
ods within the melt cycle, provision of air dampers in various flue 
configurations, instrumentation to effect manual control. In con- 
junction with the continual assessment of instrumentation, the Stage 
II control systems were configured and constructed. The main con- 
trol loops allowed for total fuel/air control by metal or flue gas 
temperature, automated furnace pressure control via air-dampers, 
fuel/air ratio by a novel air trim arrangement. Oxygen sampling 
and analysis equipment was employed for periodic evaluation. Re- 
fractory temperature control provided a safeguard against furnace 
overheating along with excess temperature provisions on flue gas 
and metal temperatures. Door interlocks safeguarded furnace opera- 
tives and restricted excessive heat losses during particular oper- 
ations. (orig./GL). 


20178 (THZ-B—82-416) Process chain analysis for the 
purposes of energy efficiency to establish optimum points of 
aabade for rationalization. Hornig, B. (Ingenieurhochs- 
chule Zittau (German Democratic Republic). Sektion Sozia- 
listische Betriebswintschaft). Dec 1982. 3lp. (In German). 
Ingenieurhochschule Zittau, German Democratic Republic. 
The analyses commonly carried through of energy-saving 
measures at the operational level may produce operationally posi- 
tive but national economically negative results owing to interac- 
tions with preceding and subsequent production stages. Via process 
chain analysis (material, energy, expenditure) for the purposes of 
energy efficiency, and utilization of the evaluation factors of mate- 
rialized energy it is possible to relate material and energy modifica- 
tions to the ‘raw brown coal equivalent’. A national economic anal- 
ysis is possible by use of available data and the possibilities provid- 
ed by law. (orig.). 


20179 (KTM/E-D—73) Steam leveling in pulp and paper 
mills. Korpela, T.; Immonen, P.; Petaejae, J.; Martikainen, 


P.; Pusa, R. (Ministry of Trade and Industry, ‘Helsinki (Fin- 
land), Energy > Nov 1984. 178p. (In Finnish). NTIS 

Sales Only), PC A09/MF AOl. File Number 
86751184, 

The steam demand of a pulp and paper mill shows sudden 
variations which result in the extra use of swing fuel and in steam 
venting. The problem became particularly important when the oil 
prices increased, as power plants switched to coal, peat and bark 
fired boilers which generally have poorer control capabilities than 
oil or gas fired boilers. The original ojective of the study was to 
find and present, from economic and operating point of view, the 
means available at the power plant to level the steam variations. A 
short overview of the possibilities of using the actual mill processes 
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for steam leveling purposes was made in the course of work. The 
first report shows that steam leveling is profitable at most pulp and 
paper mills. The second report shows that the best methods of 
steam leveling at the power plant are the use of a deareator tank 
and steam accumulator. In some cases, the energy consumption of a 
hot water district heating system is high enough to make a hot 
water accumulator profitable. The third report includes two con- 
crete detailed steam leveling examples, whereby the process and 
control solutions as well as the profitability are presented. The 
fourth report contains an overview of the possibilities of using the 
mill processes for steam leveling. It shows that practically the only 
feasible solution is to control the mill processes in such a way that 
the steam load variations do not occur in the first place. However, 
the use of the mill process for the active feedback control of the 
steam load variations is in practice prevented either by the slow re- 
sponse of the processes or by the adverse effects on the product 
quality, which would result from using a process for the active 
steam load control. 


20180 (KTM/E-D—76) Benefits and results of computer 
control in pulp and paper industry. Uronen, P.; Leiviskae, K.; 
Kesti, E. (Ministry of Trade and Industry, Helsinki eos 
land). Energy ah 1985. 68p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86751185. 

In the KETO research project the effects of liquor proper- 
ties on the primary and secondary energy production and consump- 
tion in the kraft mill chemical recovery were studied. The PMS/ 
CR simulation system for processing the flow rates and concentra- 
tions of process parameters and the primary and secondary energy 
productions and consumptions in the chemical recovery was devel- 
oped. During the TASE- project the PMS/CR simulation system 
was extended by the models of lime cycle, bleach plant and drying 
machines. The greatest difficulty in the development was the col- 
lection of mill information and the adaption of this information to 
the system. The study reveals, that the saving of primary energy 
causes in some cases the loss of secondary energy at different oper- 
ational conditions. So the optimum of some concentration is often 
impossible to specify explicitly. In the TASE-project the effects of 
automation on the energy usage, raw materials and so on were 
studied. The research was based on the process information collect- 
ed from many different pulp and paper mills and on the simulation 
tests. The main profits of automation are based on the energy sav- 
ings, the quality improvements and the increased capacity depend- 
ing on the department. The lack of comparable periods was one dif- 
ficulty in the mill studies. The most important improvements of au- 
tomation. in the paper mills are the improvement in quality, the de- 
crease in web breaks and energy savings. The extended manage- 
ment information and the new measurements improve the controlla- 
bility of the paper machines. 


20181 (NP—6901009) How to adjust vertical turbine 
pumps for maximum efficiency. Dorn, T.W.; Schroeder, 
M.A.; Fischbach, P.E. (Nebraska Univ., Concord (USA). 
Northeast Station; Nebraska Univ., Lincoln (USA). Dept. of 
Agricultural Engineering). 1986. 20p. NTIS, PC A02/MF 
A01. File Number DE86901009. 

The average performance indicates that about 30% of the 
energy used for irrigation could be saved if all pumping plants op- 
erated at the Nebraska Performance Criteria. There are many 
causes for poor pumping plant performance. Major causes were 
poor power unit performance, and poor pump performance often 
caused by improper pump adjustment. This circular discusses 
proper pump adjustment to attain maximum efficiency. Both semi- 
open and enclosed types of turbine pumps used in irrigation can 
benefit from proper impeller adjustment provided enough wear has 
occurred to allow water to leak past the pump seals and be recircu- 
lated within the pump bowl, and that there is enough seal area re- 
maining in the bowl to reestablish a seal by lowering the impellers. 


20182 (PB—86-100658/XAB) Glass-batch-preheater pro- 
gram. Annual report, February 1, 1984-January 31, 1985, 
Doyle, E.; Cole, W.; De Saro, R.; Metcalfe, C. (Thermo 
Electron Corp., Waltham, MA (USA)). Jul 1985. 73p. 
(TE—4343-118-85). NTIS, PC A04/MF AO1. 
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Gas-fired glass melting systems suffer from poor thermal ef- 
ficiency and dirty flue-gas emissions. The fluidized-bed glass-batch 
preheater is being developed to improve the fuel consumption rate 
or productivity of gas-fired glass melting furnaces via heat recov- 
ery. Secondary benefits of flue-gas cleanup may enable the glass in- 
dustry to meet environmental standards. The savings from these im- 
provements will increase the competitive position of the glass in- 
dustry and, in particular, the container market. In addition, com- 
mercialization of this technology will enable the gas industry to 
retain glass industry gas load that presently lost to electric systems. 
A complete glass-batch-preheating system has been designed for in- 
stallation and test on a 200-ton/day production glass container fur- 
nace. 


20183 (PB—86-102860/XAB) Cost comparison of natu- 
ral-gas reciprocating engines and electric motors in variable- 
load industrial applications. Topical report Dec 84-Mar 85. 
Chockie, A.D. (Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1985. 41p. NTIS, PC A03/MF AOl1. 

This report compares natural gas-fired reciprocating engines 
and electrical motors, with and without variable-frequency speed 
controller, for one such industrial application. Two types of en- 
gines, with and without heat recovery, and three types of motors, 
standard, high efficiency, and high efficiency with variable-frequen- 
cy speed controller, are considered. The total life-cycle costs of 
these five prime movers are compared for three scenarios with 
varying extent of part-load operations. The relative importance of 
each cost component is evaluated based on this comparison. The 
effect of engine heat utilization is addressed parametrically to dem- 
onstrate this additional benefit from gas prime movers. 


20184 (PB—86-104775/XAB) Ceramic __recuperator 
module verification tests. Topical report, January-December 
1984, Ward, M.E.; Argabright, T.A. (Solar Turbines, Inc., 
San Diego, CA (USA)). Jul 1985. 23p. (SR—85-R-5126-17). 
NTIS, PC A02/MF AOl1. 

The project objective is to develop a ceramic recuperator 
suitable for high-temperature, corrosive industrial process stack en- 
vironments. This topical report covers the performance and thermal 
cycling tests of the prototype ceramic recuperator module. A full- 
size, self-contained ceramic recuperator module was constructed 
and subjected to 150 hours of testing which included 30 start-stop 
cycles and 500 thermal excursions in a 2100F simulated furnace ex- 
haust gas stream. No degradation of the module was observed. 


20185 (PB—86-112323/XAB) Potential for energy effi- 
ciency in the fertilizer industry. World Bank technical paper. 
Heath, R.; Mulckhuyse, J.; Venkataraman, S. (International 
Bank for Reconstruction and Development, Washington, 
DC (USA)). 1985. 117p. NTIS MF A01. 

The major increases in energy prices since the early 1970s 
have had a considerable effect on the cost structure of the fertilizer 
industry, since the price of energy is a significant factor in the pro- 
duction costs of many fertilizers. These price increases have en- 
couraged the industry to adopt energy-saving technology, much of 
which, although previously available, was not justified by previous 
low energy prices and the new improved energy-efficiency designs 
developed for new plants. By using energy-conservation measures, 
many plants can be made more economical and can improve their 
competitive position. 


20186 (PNL-SA—13764) US industrial sector energy 
conservation savings. Wilfert, G.L.; Roop, J.M. (Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1986. Con- 
tract AC06-76RL01830. 16p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86006926. 

Since the early 1970s, US industry, and the manufacturing 
sector in particular, has emerged as a leading practitioner of ways 
to conserve energy. Objective of this paper is to first sort out the 
compositional shifts from energy efficiency improvements using a 
simple regression model. After the efficiency improvements of the 
recent reductions in industrial energy use are identified, the various 
new conservation technologies that have contributed to energy-effi- 
ciency improvement are identified. When these technologies are 
adopted, production costs of commodities are reduced and the 
known technology set that can be applied to production processes 
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is altered. Adopting new energy-conservation technologies pro- 
motes the continued high-efficiency rates in energy use in industrial 
production, regardless of what may happen to energy prices in the 
near term (Hogan, 1984). This perspective then provides a frame- 
work for projecting energy consumption for the industrial sector, 
which is the final topic of this paper. 


20187 (SLU-LBT—44) Energy —— wind reducing 
screens on Wigstroem, P.; Nilsson, G. (Swedish 
Univ. of Agricultural Sciences, Lund. " Dept. of Farm Build- 
ings). Sep 1985. 76p. (In Swedish). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86751168. 

On the basis of experimental works and calculations it has 
been confirmed that windscreens built on a greenhouse have both 
positive and negative effects. Thus, the wind speed near by the sur- 
face of the greenhouse has been reduced to 60-70%, compared with 
the unscreened greenhouse. In spite of these lower wind speeds for 
the screened house, no obvious differences could be recorded be- 
tween the two in the experiment used greenhouses, which were 
built in scale 1:3. One of the greenhouses was equipped with wind- 
screens and the other served as a reference house. The tempera- 
tures on periods with direct insulation were higher in the un- 
screened greenhouse, which is due to the fact that the screens re- 
duced the light transmission by 8-10% compared to the unscreened 
greenhouse. The temperature between the concrete floors in the 
two houses could differ up to 1.5 degrees C, which even caused a 
night temperature difference about 0.5 degrees C high in the un- 
screened greenhouse. The absence of culture in the greenhouse, re- 
sulted in a higher (thermal) energy accumulation in the concrete 
floors than would have been the case during normal conditions. 
During cloudy periods the temperature were equalized. The two 
greenhouses, which were used in the experiment, were estimated as 
tightly sealed houses, and the cladding materials consists of 16 mm 
acrylic coated threefold polycarbonate. The measurements and the 
calculations show that it is more profitable to seal and insulate a 
greenhouse than to equip it with windscreens. Disadvantages - such 
as light reduction, assembled snow on the roof, mechanical stress, 
high costs and far too little effects regarding energy saving - make 
the erected windscreens unsuitable, irrespective of their distance, 
light transmission or the type of material. With 8 refs. 


20188 (SLU-LBT—45) Plane infrared heaters for piglets. 
Heat balance analysis and initial trials. Gustafsson, G. 
(Swedish Univ. of Agricultural Sciences, Lund. t. of 
Farm Buildings). Oct F085. 68p. (In Swedish). NTIS (US 
Sales Only), PC A04/MF A0Ol1. File Number DE86751169. 

Demand of extra infrared heat to piglets is affected by the 
feed intake of the pigs and by climate factors as air temperature, 
insulation of the floor and air velocities. The intensity of infrared 
heat to the resting area should correspond to the demand of extra 
heat from a weak newborn pig which is staying in thermal uncom- 
fortable climate and which feed intake corresponds to the mainte- 
nance energy requirement. If the air velocity is 0.5 m/s and if the 
floor consists of concrete without extra insulation the infrared in- 
tensity against the resting zone should be at least 210 w/m? The 
heated area should be at least 0.45 m* The radiation intensity 
against the resting zone should be as even as possible. The distribu- 
tion of extra heat to the pigs is more effective from above than the 
floor. Experiments have shown that plane infrared heaters give a 
more even temperature below the heater than heating lamps. The 
temperature of the floor and the air under the heater are strongly 
affected by the height of the heater above the floor. The insulation 
value of the floor under the heater will also have a strong influence 
on the temperature of the floor and the air below the heater. If for 
example an extra insulation of a 19 mm thick fibre board is added 
to a concrete floor the temperature rise of the floor and the air will 
be doubled below the heater. Trials with 2 - 5 days old pigs have 
shown that the air temperature under the heater should be at least 
32 degrees C and the globe temperature at least 34 degrees C. With 
8 refs. 
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20189 (STU—78-6344) Energy conservation at external 
waste water treatment in the forestry. Fladda, G. (National 
Swedish Board for Technical Development, Stockholm). 
Nov 1984. 162p. (In Swedish). NTIS (US Sales Only), PC 
A08/MF A01. File Number DE86751162. 

The investigations have been performed at Fors cardboard 
factory. Three essential possibilities of energy conservation were as 
follows: reduction of occasional discharges in the manufacturing 
process, automatic control of the contents of suspended material in 
the aerating basin, and automatic control of the portioning of 
chemicals. 


20190 National impact of industrial energy conservation. 
Williams, T.E. Jr. t. of Energy, Washington, DC). pp 
265-270 of Strategic planning for cogeneration and energy 

management. Atlanta, GA; Fairmont Press, Inc. (1986). 
(CONF-85 1002—). 

From 8. world energy engineering congress; Atlanta, GA, 
USA (22 Oct 1985). 

Energy conservation continues to play an important role in 
improving the nation’s energy and economic efficiency. Between 
1973 and 1984, US energy use per constant dollar of gross national 
product declined by 24%, and fell by 6% in just the last two years. 
Gains in energy efficiency have been made in every sector of the 
economy. In residential buildings, energy use per capita fell by 
11.5% between 1975 and 1984, reversing the trend of the 1950-1970 
period. In commercial buildings, energy use per unit area of floor 
space fell by 10.5%, again reversing the steadily increasing trend 
since 1960. Energy consumption in transportation, of which most 
use is in the form of petroleum, decreased by almost 1.5 quads be- 
tween 1973 and 1984, likewise reversing the previous history of de- 
clining highway vehicle fuel economy (miles per gallon) since 1946. 
Industrial energy use per unit of production dropped by 29% be- 
tween 1973 and 1984, representing a significant acceleration of the 
historical trend toward improving energy productivity. The reasons 
for the US energy trends are discussed. 


20191 Emerging technology from the DOE industrial 
heat pump program. Plaster, D.S.; Chappell, R.N. (EG & G 
Idaho, Inc., P.O. Box 1625, Idaho Falls, I Idaho 83415). pp 
107-111 of Energy, power and environmental systems. 
Hamza, M.H. Anaheim, CA; Acta Press (1984). (CONF- 
8406175—). 

From International Association of Science and Technology 
for Development international conference on applied simulation 
and modeling; San Francisco, CA, USA (4 Jun 1984). 

In order to aid industry in recovering waste energy, the 
DOE Office of Industrial Programs instituted a waste heat recov- 
ery program--part of which involved development of high-tempera- 
ture industrial heat pumps. The objective is to recover waste 
energy from an industrial process and return it to that same proc- 
ess. The program presently encompasses both relatively mature 
technologies in an advanced stage of development and new tech- 
nologies in the research stage. Three heat pumps were designed and 
fabricated for DOE by Mechanical Technology, Inc., (MTI); Wes- 
tinghouse Electric corporation (WH); and AiResearch Manufactur- 
ing Company (AR). All three of these heat pumps represent mature 
technologies, and, in each case, a full-scale prototype has been fab- 
ricated and is undergoing performance testing. 


20192 (OA-Trans—2689) LACTOBRETAGNE: energy 
engineering and automation. Van Opstal, C.; Dri. (LACTO- 
BRETAGNE (France)). 1984. Translated from tenth inter- 
national congress on electroheat, Stockholm, Sweden, June 
18-22, 1984, paper 4.4. (CONF-8406252—73-Trans.). 15p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85901855. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The increase in production costs has led LACTOBRE- 
TAGNE to choose energy saving equipment and high automation. 
The whey is concentrated by an evaporator with mechanical vapor 
recompression and a heat pump (freon 114) gives warm water at 
90°C; both are electrically driven. The lactose is dried in an entire- 
ly electrical installation and it is planned to electrify the spray 
tower also. A decentralized digital regulation system for continuous 
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processes and two programmable control units for sequential proc- 
esses ensure automatic operation. 


20193 Using plastics in waste heat recovery. Roach, 
P.D.; Holtz, R.E. "shesouie National Lab., IL). pp 409-412 
of ASME/JSME thermal engineering joint conference pro- 
ceedings. Volume 2. Mori, Y.; Yang, W.J. (eds.). New 
Us8ep American Society of echanical Engineers 
198 

Metallic corrosion is one of the major impediments to utiliz- 
ing the large amounts of heat available in flue and exhaust gases. 
Our approach is to develop plastic coatings to eliminate this corro- 
sion problem and make this waste heat available economically. The 
advantages of plastics and their limitations in this application are 
discussed. Laboratory testing in an acid-condensing environment 
has been performed on numerous plastics and this has shown that 
several are very promising as corrosion barriers. 3 references, 1 
figure, 1 table. 


3206 Municipalities And Community Systems 


‘FER ALSO TO CITATION(S) 18965, 19391, 19392, 19430, 19431, 20088, 
50120, 20121, 20122, 20124, 20127, 20131, 20132, 20133, 20601, 20896, 20897 


20194 (DOE/CE/15187—T5) Energy conservation by im- 
proved control of bulk power transfers on interconnected sys- 
tems. Fifth quarterly technical progress report. Cohn, N. 
(Network Systems Development Associates, Jenkintown, 
PA (USA)). 13 Jan 1986. Contract FG01-84CE15187. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86005093. 

The completion of tables and charts for eastern participants, 
and the preparation of comparable data for western participants, 
are reported. Comparisons are discussed. No actual data is given. 
(DLC) 


20195 (EFI-TR—3200) EFI-VP-SIM. A computer based 
simulator for electric heat pumps. Fjeldsaunet, J.M. (Elektri- 
sitetsforsyningens Forskningsinstitutt, © Trondheim-NTH 
(Norway)). Jul 1985. 50p. (In Norwegian). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86751190. 

The report deals with a computer program which is named 
EFI-VP-SIM. The program is used to simulate an operating heat 
pump at varying outdoor temperatures, together with specified 
values of output/electrical power feed, and also the condensing and 
evaporating temperatures. The heat pump is to be put into oper- 
ation before the other heat sources in the system of a heat generat- 
ing station. 6 drawings. 


20196 (EFI-TR—3227) Distribution costs on district 
heating. Rismark, O.; Fjeldsaunet, J.M. (Elektrisitetsforsyn- 
ingens Forskningsinstitutt, Trondheim-NTH (Norway ). a 
1985, 73p. (In Norwegian). NTIS (US Sales Only), PC A 

File Number DE86751188. 

The report relates to the simulating results on distribution 
costs for district heating systems by varying different types of net- 
work arrangements, heating loads and distances. 41 drawings, 6 
tables. 


20197 (EPRI-EA—4313, pp 1.1-1.7) Introduction: the 
Demand and Conservation Program. Gellings, C.W. (Electric 
Power Research Institute, Palo Alto, CA). Nov 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The Electric Power Research Institute’s Demand and Con- 
servation Program focuses on utility demand-side planning activities 
of forecasting, planning and analysis of energy management and 
marketing programs, and assessment of consumer preference and 
behavior. The program has in place or has completed over 50 
projects which are designed to deliver tools and information to util- 
ities. The author gives an overview of the program and subpro- 
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grams, listing both major technical objectives and technical per- 
formance targets. 1 figure. 


20198 (EPRI-EA—4313, pp 7.1-7.34) Review of last 
year’s COMMEND activities. Lann, R.B. (Georgia Institute 
of Technology, Atlanta). Nov 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920069. (CONF-8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Application of the COMMEND model developed by the 
Electric Power Research Institute and the Georgia Institute of 
Technology include an analysis of the potential impact of cool stor- 
age technology on commercial sector peak, enhanced the software’s 
input/output routines, and made slight changes in the fuel and effi- 
ciency choice algorithm for space heating. The case study results 
show the peak day demand reduction and energy sales increase due 
to the cool storage simulation. The penetrations assumed for cool 
storage technologies are low, ranging from 2.5 to 15% for different 
types of buildings. The cool storage case shows higher load in the 
off-peak periods and lower load in the on-peak period by the year 
2000. 22 references, 10 figures, 8 tables. 


20199 (EPRI-EA—4313, pp  12.1-12.22) Evaluating 
sample designs for load research. McCarthy, P.M. (Applied 
Management Sciences, Inc., Silver Spring, MD). Nov 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920069. (CONF-8405365—; 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A vugraph presentation addresses four topics related to utili- 
ty load research: multiple design objectives, key decisions in stratifi- 
cation, design performance in auxiliary application, and work in 
progress. It also examines four frequent applications of load re- 
search data involving estimation of daily load profiles, class load 
duration curve, class peak, and enhanced recovery (i.e., extracting 
additional information from the data). In using load research data 
for these auxiliary applications, it is important to understand what 
level of precision is possible. The author also discusses the applica- 
tion of bootstrap replication procedures to analyze and compare 
candidate sample designs for load research. 10 figures. 


CONF- 


20200 (EPRI-EA—4313, pp 15.1-15.20) Hourly Electric 
Load Model (RP1955): model overview and transfer. Linder, 
K.P. (ICF Inc., Washington, DC). Nov 1985. Research Re- 
Kim Center, Box 50490, Palo Alto, CA 94303. File 

umber TI86920069. (CONF- 8405365—; CONF-8407152— 


From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Accurate forecasts of hourly system load shapes are an im- 
portant input to utility planning. The Hourly Electric Load Model 
(HELM) uses a structural approach to give hourly load forecasts 
over a 5- to 30-year planning horizon. Hourly system loads aggre- 
gate over a flexible number of end-use loads, with end-users repre- 
senting rate classes, appliance types, SIC classifications, etc. There 
are two alternative approaches for modeling weather-sensitive 
loads. The model will forecast the load shape impacts of conserva- 
tion programs, load management policies, rate structure changes, 
new technologies, and changes in the mix of end-uses over time. 
The author describes the model structure, data requirements, and 
outputs before discussing the use of the model in forecasting the 
hourly load impacts of alternative rate forms and weather effects. 
A second section discusses the availability of the model code and 
documentations, and describes model transfer activities. 5 figures. 


20201 (EPRI-EA—4313, BP 16.1-16.7) Helm utility 


early user report. Bowers, B. (Sierra Pacific Inc., NV). Nov 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Sierra Pacific Inc. reports on its use of the Hourly Electrical 
Load Model (HELM) in 1984 when it submitted a resource propos- 
al before the Nevada Public Service Commission. The model ag- 
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gregates utility data to forecast hourly loads for use in production 
costing. It also models winter and summer peaks caused by differ- 
ent customer classes, allows use of end-use model sales estimates, 
integrates load and energy forecasts, and provides flexible input 
load shapes. It is easy to modify the code to match the require- 
ments of the using utility. The model is not a substitute for data; 
however, it requires outside studies to determine necessary param- 
eters. HELM can then allocate peaks as the input requires. 3 fig- 
ures, 2 tables. 


20202 ee eae pp 17.1-17.17) HELM: its ap- 
prenticeship at the Tennessee Valley Authority. Jackson, 
G.L. (Tennessee Valley Authority, Chattanooga). Nov 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1186920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

The design of the Hourly Electric Load Model (HELM) 
emphasizes its reliability and usefulness in producing long-term 
forecasts of hourly loads, including those for utility-specific end- 
uses and classes that build up to the system. HELM has the advan- 
tage of summing up the end-use sales to capture mix changes over 
time and the diversity of the end-use loads. The Tennessee Valley 
Authority obtained the load profiles and enhanced its forecasting 
models to drive HELM, but minor changes in the code will make it 
more efficient for the TVA system. The author describes TVA’s 
end-use load profiles and their development, the software transfer 
and representative run times, and several applications that include 
hourly load forecasting, sensitivity analysis, and special studies that 
illustrate the versatility and strength of the end-use bottom-up ap- 
proach. 4 figures, 11 tables. 


20203 (EPRI-EA—4313, pp 18.1-18.16) PGandE’s expe- 
rience with the Hourly Electric Load Model. Mellers, S.M.; 
Younger, M.D. (Pacific Gas and Electric Co., San Francis- 
co, CA). Nov 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920069. (CONF- 
8405365—; CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A representative of Pacific Gas and Electric Co. describes 
the first year’s experience with the Hourly Electric Load Model 
(HELM) as a long-term planning tool. The load forecast process 
begins with a model of the US economy that provides forecasts of 
measures of national economic activity, including oil prices. The 
utility adds county economic activity and demographic information 
as well as forecasts of gas and electric prices consistent with the 
utility's financial, operating, and resource plans to forecast the 
demand jor electricity. The model consists of a Peak Module, 
HELM, and the Adjustment Module. The model’s adaptability 
makes it easy to integrate with other models already in use, while 
its flexible structure allows utilities to choose the level of load 
shape modeling disaggregation desired. Future work to capture the 
effects of long-term trends will require methodology changes and 
the collection of better data. 5 figures, 1 table. 


20204 (EPRI-EA—4313, pp 21.1-21.35) Transferability 
of direct load control program results (RP2047). Babcock, B.; 
Hirshberg, A. (Booz, Allen, and Hamilton, Bethesda, MD). 
Nov 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920069. (CONF-8405365—: 
CONF-8407152—). 

From Annual review of demand and conservation research; 
a, - USA (1 May 1984). 

RI RP2047 of the Electric Power Research Institute is an 
effort Me veaahilah a method for transferring direct load control re- 
sults among utilities. The intent is to provide utilities with the capa- 
bility of estimating whether the load impact benefits are sufficient 
to warrant pursuing an extensive program. The e research should 
also provide utilities with existing programs a benchmark for com- 
paring results and the capability of transferring pilot program im- 
pacts to different locations or customer groups. The study found 
that differences in experimental design complicate the use of readily 
available summary data, but that an early emphasis on research and 
evaluation requirements leads to greater confidence in the data and 
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findings and strong support for program and budget decisions. 16 
figures. 


20205 (EPRI-EA—4313, pp 23.1-23.10) Demand-side 
management. Jones, D.E. (Batelle Columbus Division, OH). 
Nov 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A brief look at the emerging concept of demand-side man- 
agement provides an overview of the technical results expected 
from the Electric Power Research Institute's new research initiative 
in the area and the orientation that the project team brings to the 
project. The author defines demand-side management in terms of 
eight characteristics that differentiate it from the traditional ap- 
proach of load management. He describes the operational manage- 
ment framework that emerged from the project. Other results will 
be nine topic reports issued at the conclusion of each of the topics 
and a miscellaneous set of guidelines, reference values, supporting 
reports, and analytical methods and software that will be available 
throughout the project. The project will publish an information di- 
rectory summarizing relevant studies, models, surveys, and data sets 
in 1985. 3 figures. 


20206 (EPRI-EA—4313, pp 24.1-24.19) Short-run fore- 
casting of electricity sales: a comparison of new methodolo- 
gies (RP2279). Engle, R.F.; Granger, C.W.; Goodrich, R.L. 
Nov 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

Forecasting models for electricity sales must take into ac- 
count each of several sources of variation. The success of the stand- 
ard approaches has not always been satisfactory, and a potential ex- 
planation is the failure to account for some of these components. 
The authors review and evaluate several alternative approaches 
that have appeared in the econometric and statistical literature in 
the 12- to 24-month time frame. They conclude that conditional 
forecasts are more accurate because they use more information. 
They also demonstrate that it is more difficult to forecast over 
longer horizons. Other conclusions are that there are advantages to 
structural, dynamic, and adaptive models, and there are gains from 
mode! selection criteria and diagnostic tests. 8 figures, 3 tables. 


20207 (EPRI-EA—4313, pp 25.1-25.9) Weather normal- 
ization of electricity sales (RP1922). Faruqui, A.; Train, K 
(Electric Power Research Institute, Palo Alto, CA). Nov 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920069. (CONF-8405365—; 
CONF-8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A project to investigate ways of quantifying the relation be- 
tween electricity sales and weather developed techniques that utili- 
ties can use to adjust their sales for abnormalities in weather. The 
project addressed three major issues: (1) accurate matching of daily 
weather data to sales, (2) the nonlinear response of sales to weather, 
and (3) the lack of data on factors conditioning weather sensitivity. 
The project concluded that accurate weather normalization models 
are feasible with data available to most utilities. It also found that it 
is important to represent the billing cycle phenomenon in calculat- 
ing weather variables in order to accurately match sales with 
weather. Nonparametric methods can help identify the shape of the 
sales response to specify appropriate degree-day variables. If 
changes in weather sensitivity over time are significant, time-vary- 
ing parameter models will capture them accurately. 7 figures. 


20208 (EPRI-EA—4313, pp 27.1-27.10) Innovative rate 
design survey RP 2381-5, Calsetta, A.B. Nov 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920069. (CONF-8405365—; CONF-8407152— 


) 
From Annual review of demand and conservation research; 
Atlanta, GA, USA (i May 1984). 
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A joint survey by the Electric Power Research Institute and 
the Edison Electric Institute identified and cataloged the type of 
current innovative rate activity. It was not a statistical survey, nor 
was the intent to provide a commentary on trends in rate design or 
any interpretation of the effectiveness of new rate forms. The 
project report, which includes a list of rate form characteristics ac- 
cording to surveyed utility companies, will guide rate designers 
with specific rate development interests. The survey investigated 
three types of rate activity: types of rate forms, characteristics of 
the responding utilities, and application/status of the development. 
Among the eleven types of rate forms surveyed were time-of-use, 
interruptible/curtailable, industrial incentive, inverted block, 
demand, and low-income residential. 3 figures, 6 tables. 


20209 (EPRI-EA—4313, pp 28.1-28.7) Load forecasting 
for small utility systems (RP1985), Mayo, L.G. (Burns and 
McDonnell Engineering Co., Kansas City, MO). Nov 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920069. (CONF-8405365—; CONF- 
8407152—). 

From Annual review of demand and conservation research; 
Atlanta, GA, USA (1 May 1984). 

A study of ways to simplify existing forecasting techniques 
for use by small electric utilities will be of interest to municipal util- 
ities and rural electric cooperatives. Phase 1, which focused on 
forecasting residential energy sales, is not complete, and Phase 2 is 
beginning a study of nonresidential energy sales and peak demand. 
Three conclusions from the case studies were that (1) application of 
econometric modeling by small utilities is feasible, (2) application of 
end-use analysis by small utilities is limited by lack of data, and (3) 
inexpensive computer resources are available to small utilities to de- 
velop econometric forecasts. The work in Phase 2 will seek to de- 
scribe tests and demonstrate nonresidential forecasting tools and to 
develop user-friendly microcomputer forecasting software. 3 tables. 


20210 (NZERDC—119) Energy and urban form. Final 
report. (New Zealand Energy Research and Development 
Committee, Auckland). Oct 1985. 2lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86900503. 

Many factors - social and cultural, historical, topographical 
and functional - influence urban form. Their relationship with the 
energy resources available to a community at any particular time, 
and the uses to which those resources are put, are an important 
aspect of their combined influence. From this, a direct relationship 
may be drawn between energy and urban form. Little study has 
been made of it in New Zealand, and this report sets out to make 
an appraisal of that relationship. From an earlier, more limited 
brief, the scope of the report has been extended to embrace a wider 
urban view of the subject. 


20211 (PB—86-110939/XAB) Evaluation of fabric-filter 
performance at Ames Solid Waste Recovery System. Report 
for October 1978-November 1979. Hall, F.D.; Bruck, J.M.; 
Albrinck, D.N. (PEDCo-Environmental, Inc., Cincinnati, 
OH (USA)). Oct 1985. 44p. NTIS, PC A03/MF AO1. 

The project report evaluates the particulate control system 
at the Ames Solid Waste Recovery Plant. The main output of the 
Ames resource recovery is refuse-derived fuel (RDF), which is 
transported to an adjacent power plant for burning and subsequent 
generation of power. A fabric-filter was installed to control dust 
from the shredders, air density separator (ADS), and conveyor 
transfer points. The report describes the processing plant and the 
efficiency of the fabric filter equipment. 


20212 (STF—15A84065) Temperature levels and distribu- 
tion costs on district heating. Main report. Ulseth, R.; Fjeld- 
saunet, M.; Hesthag, B. (SINTEF, Trondheim (Norway)). 
Feb 1985. 48p. (In Norwegian). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86751196. 

By calculating the distribution costs for conventional district 
heating network, the following results are obtained: The costs 
(oere/kWh) are found to be about 4.5 (Blocks”) to about 8.5 
(Row-houses”). By reducing the max. inlet temperature, the costs 
increased by 15%. By reducing the max. inlet temperature from 120 
deg C to 80 deg C, the optimum A in the primary network changes 
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from about 50 deg C to about 30 deg C. The costs (oere/kWh) are 
higher by 15-20% in Oslo in relation to Tromsoe, because of differ- 
ent climatic conditions. By decreasing the energy density (kWh/ 
m?/year) from about 100 to about 50, the rise in costs is calculated 
to be about 60%. The distribution costs (oere/kWh) increase about 
10 MW to about 30 MW and the energy density is about 100 kWh/ 
m?/year. By using better insulated culverts, an economic advantage 
is obtained as long as the flat rate tariff exceeds 8 oere/kWh. Heat 
distribution systems with an output of 10 MW cost 2 oere/kWh per 
kilometre, and with an output of 30 MW cost 0.7-0.8 oere/kWh per 
kilometre. 47 drawings. 


20213 (STF—15A84065-App.1) Temperature levels and 
distribution costs on district heating. Appendix 1. Ulseth, R.; 
Fjeldsaunet, M.; Hesthag, B. (SINTEF, Trondheim 
(Norway)). Feb 1985. 95p. Norwegian). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE86751197. 

The present appendix discusses the distribution costs for con- 
ventional district heating network whereof a number of actual pa- 
rameters are used in the calculation. The main parameter will be 
the temperature level. The resulting hard copies for all of the exe- 
cuted runs are presented in chronological order and without any 
comments. The main report embodies the comments and conclu- 
sions. The input data and mathematical models used in the analysis, 
are described in appendix 2 and 3. 43 drawings. 


20214 (STF—15A84065-App.2and3) Temperature levels 
and distribution costs on district heating. Appendix 2 and 3. 
Ulseth, R.; Fjeldsaunet, M.; Hesthag, B. (SINTEF, Trond- 
heim (Norway)). Feb 1985. 34p. (In Norwegian). NTIS (US 
Sales Only), PC A03/MF A0Ol1. File Number DE86751198. 

The present appendices discuss the distribution costs for con- 
ventional district heating network whereof a number of actual pa- 
rameters are used in the calculation. The main parameter will be 
the temperature level. Appendix 2 embodies the input data for the 
analysis: dimensional effect and energy, network layout, climatic 
data, costs. Appendix 3 embodies a further description of the math- 
ematical models used in the computer program. The main report 
embodies the comments and conclusions. The calculated data 
output are described in appendix 1. 8 drawings, 6 tables. 
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20215 Predicting summer energy consumption from 
homeowners attitudes. Seligman, C.; Kriss, M.; Darley, J.M.; 
Fazio, R.H.; Becker, L.J.; Pryor, J.B. (Princeton Univ., NJ). 
J. of Applied Social Psychology; 9: No. 1, 70-90(1979). Con- 
tract AS02-76CS20039. 

Two surveys examined the relationship between homeown- 
ers attitudes toward energy use and their actual summer electric 
consumption. In Survey 1, 56 couples filled out questionnaires con- 
cerning their energy attitudes. A factor analysis of their responses 
revealed four factors: comfort and health concerns, effort to con- 
serve and monetary savings, role of the individual, and legitimacy 
of the energy crisis. The factors were entered into a multiple re- 
gression analysis to predict actual summer electric consumption. 
The attitudinal factors together significantly accounted for 55% of 
the variance in summer electric consumption. The comfort and 
health factor by itself explained 30% of the consumption variance. 
Survey 2, consisting of 69 couples, was conducted to elaborate the 
meaning of the factors. The results of the factor analysis of Survey 
2 revealed six factors: comfort, health, individual's role, belief in 
science, legitimacy of the energy crisis, and effort to conserve. An 
overall regression analysis showed that the factors significantly ex- 
plained nearly 60% of the summer consumption variance. The com- 
fort factor was again the best predictor of summer electric con- 
sumption, accounting for 42% of the variance. It was concluded 
that attitudes about one’s comfort are significantly related to house- 
hold energy consumption (primarily air conditioning). The implica- 
tions for energy conservation campaigns were discussed. 10 refer- 
ences, 3 tables. 
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20216 (CONF-8506254—1) Some examples of 
applications using antimatter. Augenstein, B.W. 

Corp., Santa Monica, CA (USA)). Jul 1985. 9p. NTIS, PC 
A02/MF AOl1. 

From Antimatter propulsion workshop; Pasadena, CA, USA 
(20 Jun 1985). 

Macroapplications of antimatter and annihilation energies to 
various uses beyond very high energy physics, which presupposes 
the solution of basic production and storage problems is discussed. 
Propulsion applications in identifiable missions which cannot be 
achieved conventionally are discussed. The use of annihilation ener- 
gies provides ways to access effective exhaust velocities from 10 
Km/sec to a major fraction of light velocity. The promise of anti- 
matter is illustrated by considering a mix ratio r = amount of 
normal matter/amount of antimatter and calculating the effective 
attained temperature of the mixture as approx. 2 GeV/r. Ensuring 
that this mixing produces high temperatures and that the energy 
does not largely escape from the mix is the art of utilizing annihila- 
tion energies. The immediate product of nucleon-antinucleon anni- 
hilations is almost wholly pions. The subsequent reaction trains and 
the ultimate forms of the end products, their spectral attributes, the 
decay or capture mechanisms, are documented. 
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REFER ALSO TO CITATION(S) 19099, 20396 


20217 (CONF-8410103—, pp 3-10) Methanol engine 
wear - solutions to the problem. Owens, E.C. (Southwest Re- 
search Institute, San Antonio, TX). Mar 1985. NTIS, PC 
A03/MF A0O1. File Number DE85015233. Contract AI01- 
79CS50030. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

The conditions under which methanol causes increased 
engine wear and the AFLRL work which defines the underlying 
mechanisms responsible for this wear are summarized. Also dis- 
cussed is a variety of approaches to solving the wear problems with 
methanol. 


20218 (CONF-8410103—, pp 11-16) Engine wear and 
cold startability of methanol fueled Browning, L.H 
Pefley, R.K. (Univ. of Santa Clara, CA). Mar 1985. NTIS 
PC A03/MF AOl1. File Number DE85015233. Contract 
FG03-84CE50036. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

Poor cold startability and increased engine wear still present 
problems for alcohol usage in automobile engines. Without any ad- 
ditional starting aids, the minimum cold starting temperature is ap- 
proximately 11°C. By using greatly improved droplet preparation 
and electric heat addition, this limit can be reduced to approximate- 
ly -20°C. Corrosion and wear of fuel systems and engine parts is 
increased with methanol fuels over that for gasoline. This is due to 
the greatly increased diffusion rates through the oil film of the cor- 
rosive condensed combustion gases and water when this condensate 
contains methanol. 


20219 (CONF-8410103—, pp 17-30) Cold starting of 
methanol fuelled vehicles. Goetz, W.; Battista, V. (Ontario 
Research Foundation, Sheridan Park). Mar 1985. NTIS, PC 
A03/MF AO1. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

A study was undertaken to evaluate the cold starting per- 
formance of six methanol-based fuels in vehicles with spark ignition 
engines. The fuels were evaluated in three methanol-fuelled vehi- 
cles (two 1983 Ford Escorts and one 1981 VW Golf). Gasoline- 
and diesel-fuelled vehicles were also evaluated for comparison with 
the methanol-fuelled vehicles. Starts down to -28°C were obtained 
on the methanol-fuelled vehicles; however, the cranking times were 





33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


unacceptably long. Starts at -32°C and -28°C were obtained on the 
gasoline- and diesel-fuelled vehicles respectively. 


20220 (CONF-8410103—, pp 31-38) Manitoba methanol 
fleet test. Mathers, D.E.; Bercuson, N.; Kozalk, L.; Jakelski, 
D. (Manitoba Research Council, Winnipeg). Mar 1985. 
NTIS, PC A03/MF A01. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

A methano " transportation fuel demonstration is presently in 
progress. The fleet test is being conducted from April 1, 1983 to 
March 31, 1985. The objective is to compare the performance of 
vehicles operating on methanol containing fuels and regular unlead- 
ed methanol containing fuels and regular unleaded gasoline under 
Manitoba climatic conditions. Fuels tested include: M90, Phase I 
M5, and Phase II M5, Phase II MS fleet testing includes MVMA 
participation. The performance of the fuels was compared by three 
tests: field operation, chassis dynamometer, and driveability survey. 
The results of the tests are presented and discussed. 


20221 (CONF-8410103—, pp 41-56) Aldehyde emission 
measurements from a methanol fueled Texaco stratified 
charge engine. Foster, D.E.; Kim, C. (Univ. of Wisconsin, 
Madison). Mar 1985. NTIS, PC A03/MF AO1. File Number 
DE85015233. 

From Automotive technology development contractors’ co- 
ordination eating: Seem, MI, USA (29 Oct 1984). 

A Texaco L-163S TCCS engine was operated with pure 
methanol to investigate the origin and mechanism of unburned fuel 
(UBF) and formaldehyde emissions. Both continuous and time-re- 
solved exhaust gas sampling methods were used to measure UBF 
and formaldehyde concentrations. Fuel impingement is believed to 
be responsible for the UBF emissions from this methanol fueled 
TCCS engine. At increased load it is believed that it is the primary 
source of the UBF emission. Formaldehyde emissions were found 
to originate in the cylinder gases, especially at low load, however 
the formation of aldehydes in the exhaust port after leaving the cyl- 
inder does occur and becomes more important as the load increases. 
Increasing the engine load resulted in a decrease in both UBF and 
formaldehyde emission. Increased engine speed resulted in slightly 
increased UBF and formaldehyde emissions. 


20222 (CONF-8410103—, pp 57-64) Improving the effi- 
ciency of spark-ignition engine for natural gas fuel - phase II 
status report. O'Neal, G.B. (Southwest Research Institute, 
San Antonio, TX). Mar 1985. NTIS, PC A03/MF AO1. File 
Number DE85015233. Contract AC01-84CE50072. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, eS Oct 1984). 

Since natural gas (methane) is y available and enjoys a 
favorable cost advantage through lower taxes and price regulation, 
the popularity of engine conversion to natural gas has increased sig- 
nificantly in recent years. However, fuel cost rather than energy ef- 
ficiency has been the primary motivation behind these engine con- 
versions, and little emphasis has been placed on the anti-knock, 
wide flammability, and emissions characteristics of methane. The 
most efficient utilization of methane as a motor fuel can be 
achieved only in an engine optimized for this fuel. Since there are 
so many different types and applications of spark-ignition engines, 
this project was aimed at a specific engine application - the light 
duty vehicle used in fleet operation. The objective of this project 
was then to evaluate in the laboratory performance, economy, and 
emissions improvements obtainable from a spark-ignition engine 
— of those used in fleet operation of light duty vehi- 
cles. 


20223 (CONF-8410103—, pp 65-66) Conversion of a De- 
troit Diesel Allison two stroke cycle engine to natural gas/ 
diesel operation. Stonehill, B.C. (OSMA Atcon Ltd., Toron- 
to, Ontario). Mar 1985. NTIS, PC A03/MF AOl. File 
Number DE85015233. 
From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA os Oct 1984). 
program involves the deve! lopment of a conversion 
system to allow the operation of a DDA 6V71 diesel engine on nat- 
ural gas, with pilot diesel injection to initiate combustion. The 
6V71 was chosen since it is the engine used for most Canadian 
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urban buses, but the same system would be readily applied to the 
6V92 or other engines of this DDA family. The program is funded 
through the Canadian Federal Department of Supply and Services, 
on behalf of the Ministry of Energy, Mines and Resources, and the 
work is being carried out by DSMA ATCON LTD. of Toronto. 
An engine employing the system is running in the DSMA laborato- 
ry. 


20224 (CONF-8410103—, pp 67-72) Natural gas for ve- 
hicles - the B.C. Research program and results. Anastasiou, 
R.; Gettel, L.; Perry, C. (B.C. Research, Vancouver). Mar 
1985. NTIS, PC A03/MF AO1. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

A review of the natural gas research activities of B.C. Re- 
search, which are funded by the Department of Energy, Mines and 
Resources, Government of Canada is presented. There are five 
major components to this work including: fundamental combustion 
studies of natural gas-air mixtures for both spark ignition and com- 
pression ignition engines, performance evaluation of existing auto- 
motive natural gas conversion systems, development of new natural 
gas conversion systems, safety regulations development and safety 
testing and the establishment of a natural gas technology transfer 
mechanism. Preliminary results are presented for each major area 
of work along with a brief description of new research activities 
that have just started. 


20225 (CONF-8410103—, pp 73-80) Low pressure stor- 
age of methane on interlayered clays for potential vehicular 
applications. Innes, R.A.; Lutinski, F.E.; Occelli, M.L.; Ken- 
nedy, J.V. Mar 1985. NTIS, PC A03/MF AOI. File 
Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

Inexpensive, high surface area sorbents were prepared by 
treating naturally occurring hectorite and bentonite clays with alu- 
minum chlorohydroxide, zirconium chlorohydroxide, or silica-sol 
solutions. These interlayered clays were compared with activated 
carbons as sorbents for the low pressure storage of methane on 
board natural gas powered vehicles. Heats of adsorption varied 
within a small range (15 to 18 kJ/mol). Consequently, even at low 
pressures, methane sorption capacity was largely determined by 
surface area. At 2.2 MPa (300 psig), the best interlayered clay 
sorbed less than one-third the methane sorbed by an equal volume 
of Witco grade 9JXC activated carbon. Driving ranges were calcu- 
lated for a 2500 1b automobile equipped with three, 35-liter fuel 
tanks filled with sorbent and pressurized to 3.6 MPa with methane. 
Enough methane was stored with the best interlayered clay to 
travel 41 km. With 9JXC carbon, one could travel 82 km. The 
same vehicle equipped with high pressure (2400 psig) fuel tanks 
having the same volume but containing no sorbent would have a 
190 km range. Both the activated carbons and interlayered clays ex- 
hibited excellent release-on-demand capability. Thus, desorption 
rates should not limit fuel delivery to the engine, even during peri- 
ods of rapid acceleration. 


20228  (CONF-8410103—, pp 81-88) Safety of natural 
gas retail storage, refueling and use in road vehicles. Hallett, 
P.H.; Heenan, J. Mar 1985. NTIS, PC A03/MF AO1. File 
Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

The methodology and the results of an investigation into the 
safety of natural gas distribution, storage and refuelling road vehi- 
cles under different configurations are discussed. The hazard identi- 
fication technique used, known as Hazard and Operability Study, 
exposes various hazards, assesses them and provides appropriate 
recommendations to eliminate, contain or control them. Established 
procedures for fast-fill and slow-fill systems were examined. In ad- 
dition, newly developed absorption systems were reviewed. In gen- 
eral there appear to be no insurmountable problems associated with 
the use of compressed natural gas although the whole process of 
designing and operating a CNG retail outlet must be exercised with 
considerable care. 
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20227 (CONF-8410103—, pp 89-102) Effects of fuel 
quality on the performance of a high speed diesel engine. Part 
; oe gl and indicated characteristics. Flanagan, R.C.; 
Menard, L. (Univ. of Ottawa, Ontario). Mar 1985, NTIS, 
PC A03/MF AO1. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

Two low cetane, moderately high aromatic fuels, representa- 
tive of Tar Sands Crude products, were tested in a two stroke, tur- 
bocharged high speed diesel and compared with commercial No. 2- 
D and a high quality reference fuel. Detailed comparisons of the 
four fuels did not reveal any significant changes in either the brake 
or indicated performance characteristics of the engine, subtle 
changes being attributable to the density/heat value of the fuels. 
Brake thermal efficiency map comparisons also reveal very similar 
trends and characteristics, for all fuels, over the complete working 
range of the engine. However, the low cetane, high aromatic fuels 
did result in notable cylinder pressure waves which occurred over 
a large operating region of the engine. 


20228 (CONF-8410103—, pp 103-116) Effects of fuel 
quality on the performance of a high speed diesel engine. Part 

II, Combustion parameter characteristics. Menard, L.; Flana- 
gan, R.C. (Univ. of Ottawa, Ontario). Mar 1985. NTIS, PC 
A03/MF A01. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

For fuel-to-fuel comparisons or engine-fuel compatibility 
studies, combustion parameters, based on cylinder pressure diagnos- 
tics, were found to provide greater insight into engine-fuel behavior 
than the classical brake or indicated performance characteristics. 
Indeed, for the two off-specification fuels tested, early combustion 
development, as measured by the cylinder pressure rate, showed 
substantial differences when compared with conventional diesel 
fuels. Two low cetane, moderately high aromatic off-specification 
fuels were tested in a high speed, two-stroke, turbocharged diesel 
engine and compared with two conventional diesel fuels. The off- 
specification fuels were derived from Canadian Tar Sands crude 
and are considered to be representative of future Canadian fuels. In 
general, it was found that the off-specification fuels did not result in 
any appreciable brake or indicated characteristic performance 
changes compared with conventional diesel fuels. However, these 
classical parameters, used for engine-to-engine comparisons, were 
not considered to be reliable indicators for fuel-to-fuel comparisons 
or for engine-fuel compatibility evaluation. Significant changes in 
the cylinder pressure curve were encountered and combustion of 
these off-specification fuels was indicative of diesel knock with sub- 
stantial cylinder pressure waves occurring over a large region of 
the engine operating range. 


20229 (NP—6751382) Adjusting an Otto-engine with 
petrol injection based on the lean-mixture concept. Huttmann, 
E.; Staska, G. (Technische Univ., Graz (Austria). Inst. fuer 
Verbrennungskraftmaschinen und Thermodynamik). 1983. 


29p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86751382. 

It is an established fact, that replacing the carburettor by 
petrol injection favourably influences performance-, consumption- 
and exhaust gas behaviour of otto-engines. Basic studies were made 
with an engine and partly simultaneously on the test bench on a 
four-cylinder-for-stroke otto-engine that is to be converted from 
carburettor to fuel injection. Results show, that if a lean mixture is 
used the otto-engine reaches very good consumption values and 
that despite the unfavourable power-to-weight ratio of the Steyr- 
Daimler-Puch sire aaa it kept beneath the limits of ECE-15-04. 
(orig.). 


20230 Market share of diesel cars in the USA, 1979-83. 
Greene, D.L. (Oak Ridge National Lab., TN). Energy Eco- 
nomics; 8: No. 1, 13-21(Jan 1986). 

Two logit-type models of the aggregate market share of 
diesel automobiles are specified and estimated using 1979-83 month- 
ly sales data for 18 makes and models of five manufacturers. 
Market shares are a function of engine asset price, fuel cost savings 
per mile, and buyers’ hedonic valuation of the diesel option. Hedon- 
ic valuations vary from $6000 to -$2000 across makes and models. 
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The estimated average total discounting rate of 30-40%, including 
the asset depreciation rate, indicates that consumers will expect an 
unreasonably short 2-3 year payback from energy-efficient automo- 
tive technology. 21 references, 2 figures, 6 tables. 


20231 A computer model for waste heat recovery in 
methanol fuel engines. Swain, M.R.; Adt, R.R.; Swain, M.N. 
(Univ. of Miami, Coral Gables, FL). pp 365-370 of VI inter- 
national symposium on alcohol fueis technology. Volume 1. 
Ottawa, Ontario; Energy Mines and Resources (1984). 
(CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

A computer model is presented in this paper which produces 
values for fuel consumption at constant brake mean effective pres- 
sure. The purpose of the computer analysis is to compare various 
methods of utilizing methanol as a fuel for reciprocating piston type 
internal combustion engines. The model is used to investigate dif- 
ferent methods of fuel preparation. The three principal methods of 
fuel preparation are methanol vaporization with waste heat prior to 
entering the intake manifold, methanol dissociation with waste heat 
prior to entering the intake manifold and methanol vaporization 
with waste heat within the cylinder during the compression stroke. 


20232 Corrosion and wear mechanisms in alcohol fueled 
engines. Espinola, S.A.; Pefley, R.K.; Tsai, K.C. (Pinnacle 
Research Inst. Inc., Cupertino, CA). pp 148-154 of VI inter- 
national symposium on alcohol fuels technology. Volume 1. 
Ottawa, Ontario; Energy Mines and Resources (1984). 
(CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

Electrochemical experiments were conducted to quantify the 
phenomenon of corrosion of engine cylinder wall material when ex- 
posed to exhaust condensate. Based on electrolytic solutions of the 
same pH value as the condensate(1.70-2.95), the corrosion potential 
and corrosion rates are significant. Furthermore, experimental evi- 
dence shows that small percentages of methanol in the condensate 
greatly accelerate the diffusion of this corrosive medium through 
the oil film to attack the cylinder wall. Ion chromatographic analy- 
sis of the condensate indicates the presence of nitric and formic 
acid, as well as contaminant related sulfur and chloride compounds. 
Based on this data and related corrosion and wear evidence, a 
mechanism of methanol engine wear based on acidic corrosion is 


proposed. 


20233 Comparative study between low and high compres- 
sion ratio EFI system for alcohol/gasoline blends. Saito, R.; 
Pefley, R.K. (Univ. of Santa Clara, Santa Clara). pp 332-338 
of VI international symposium on alcohol fuels technology. 
Volume 1. Ottawa, Ontario; Energy Mines and Resources 
(1984). (CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

Passenger vehicles have been converted to use alcohol fuels 
in the past with varying degrees of success. Startability, maldistri- 
bution, increased fuel flow rate and control of the exhaust emissions 
are important factors in the performance of the vehicle. To simulta- 
neously meet all these requirements, precise control of the air-fuel 
mixture is necessary. The electronic fuel injection system (EFI) has 
the capability of providing this precise air-fuel ratio control. EFI is 
attractive for use with alcohol fuels and when operated in a closed 
loop mode with oxygen sensor and three-way catalyst, very low ex- 
haust emissions can be obtained. As a near stoichiometric mixture is 
required for optimum emission control, the same components that 
control stoichiometry can also compensate for the leaning effects of 
alcohol/gasoline blends. These characteristics of a closed loop EFI 
system make it advantageous for use in an alcohol fueled vehicle. 
This paper investigates the operation and testing of a production 
EFI system, on a 1982 Toyota Cressida, having an 8.8:1 compres- 
sion ratio, on methanol/gasoline blends up to 100 percent (by 
volume) methanol. Exhaust emission results indicated a lean shift in 
stoichiometry as the percentage of methanol was increased but no 
change of performance and driveability or fuel economy on an 
energy basis. 
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A detailed study of alcohol cold starting. Brown- 

a G. (Univ. of Santa Clara, Santa 

ing, 1H pp 63-69 of VI international symposium on alcohol 

fuels technology. Volume 1. Ottawa, Ontario; Energy Mines 
and Resources (1984). (CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

Cold startability of an sloobol fueled engine is presently lim- 
ited to 7°C due to the low vapor pressure of alcohol fuels. Early 
studies of cold engine startability with alcohol fuels, however, have 
shown that the work of compression can be used to vaporize suffi- 
cient fuel for cold starting if enough liquid fuel enters the cylinder 
in a finely atomized form. Initial results have shown that droplet 
size is a most important variable in cold starting. The smaller the 
droplets, the lower the temperature at which cold starting can be 
achieved. Other methods which have shown significant effects on 
cold starting are electric heat addition, particularly in the intake 
port area, and addition of small amounts of dissociated fuel. Other 
variables examined are choking and compression ratio. 


3302 External Combustion Engines 


20235 (CONF-8410103—, pp 119-132) Automotive Stir- 
engine development program - overview and status report. 
Nightingale, N.P. (Mechanical Technology Inc. (MTI), 
Latham, NY). Mar 1985. NTIS, PC ‘A03/MF AOl. File 
Number DE85015233. 
From Automotive ee development contractors’ co- 
aes meeting; 


Dearborn, MI, USA (29 Oct 19 + 

March 1978, the Automotive Stirling Engine (ASE) 
development program has been funded and managed by the 
NASA-Lewis Research Center for the Department of Energy. Cur- 
rently, the detail design of the MOD II engine has begun. This is 
the second generation engine system within the program and the 
one intended to meet and demonstrate the program objectives. The 
MOD I engine, which is the first generation engine system within 
the program, has been tested for approximately four years. During 
this time, nine engines have been assembled and tested for various 
purposes. These engines have accumulated over 7700 test hours 
demonstrating excellent reliability, durability and performance re- 
peatability. In pursuit of the goal to transfer Stirling technology to 
US industry, a MOD I engine was installed in a vehicle and provid- 
ed to General Motors Research Laboratories for independent test- 
ing and evaluation. An additional Mod I engine was provided to 
John Deere and Company for independent testing and evaluation as 
well. 


20236 (CONF-8410103—, pp 133-142) Design descrip- 
tion of an automotive Stirling engine with a competitive man- 
eer eee ey, 2 Kahn, een —t H. (Me- 
chanical Technology Inc. (MTI), Latham, NY). Mar 1985. 
NTIS, PC A03/MF ‘A01. ‘File Nember f DE85015233. 
From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

The 1983 Reference Engine System Design (RESD) defines 
an Automotive Stirling Engine (ASE) that is cost-effective, com- 
pact and mass-producible. The design uses four cycles with annular 
regenerators and coolers. The double-acting pistons drive a single 
crankshaft arranged in a unified cast V-block, which incorporates 
crankcase, gas ducts, control lines, crosshead guides and water- 
jacket. When installed in a 1983 Pontiac Phoenix, the 1983 RESD 
will achieve a projected mileage that is 48% higher than the stand- 
ard 1983 spark ignition (Otto) engine and 38% higher than the 1984 
Otto. The estimated installed cost is just 12% above the Otto and 
8% less than an equivalent Diesel. And at 173 kg for the 60 kW 
system, power density of the 1983 RESD is comparable to current 
automotive Diesels. Compared to the previous RESD (1981), 
weight is down 13% and cost is down 28%. All cost estimates are 
in 1984 dollars, 300,000 units per year. 


20237 (CONF-8410103—, pp 143-149) Automotive Stir- 
ling Engine MOD I development. Simetkosky, M.A. (Me- 
chanical Technology Inc. (MTI), Latham, NY). Mar 1985. 
NTIS, PC A03/MF A0O1. File Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 
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The MOD I Automotive Stirling Engine (ASE) has been 
under development for the past three years. During this period, 
over 7500 hr of engine operation have been accumulated both in 
test cells and vehicles. The Stirling MOD I engine has evolved 
from its original version into an upgraded version which is lighter 
in weight and utilizes nonstrategic materials. Engine development 
continues today with emphasis on performance improvement, lower 
specific weight to power ratio, and reduced costs. A select few of 
the more important development areas of the ASE program are de- 
scribed. Recent activities in each area are also discussed briefly. 
The development areas include: rolling element drive system, piston 
rod main seals performance, heater head tube material selection, 
heater head manufacturing, and controls and auxiliaries simplifica- 
tion. The technology pertinent to each of these areas can be applied 
toward advanced, more production oriented Stirling engine designs. 


20238 (CONF-8410103—, pp 151-166) Assessment of an 
experimental Stirling-engine-powered automobile. Haverdink, 
W.H.; Heffner, F.E.; Amann, C.A. (GM Research Labs., 
Warren, MI). Mar 1985. NTIS, PC A03/MF AOl1. File 
Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination noon Dearborn, MI, USA (29 Oct 1984). 

A 1981 C Spirit powered by a 53-kW Stirling engine 
was evaluated for performance, emissions, fuel economy and cool- 
ing-system adequacy. Originally assembled as a transient test bed 
for the engine, the 3250-1b vehicle lacked sufficient power for con- 
temporary acceleration performance. Using a chassis dynamometer, 
the engine was evaluated as if it were installed instead in a 2500-1b 
Chevette in order to approximate the performance of that produc- 
tion car. Current emissions standards were met at low mileage by 
the Stirling engine without a catalytic converter. The simulated 
Stirling Chevette matched the fuel economy of the production 
Chevette on the highway, but fell significantly short on the urban 
schedule. Most of this shortfall was traced to the required warmup 
time and high idle fuel rate of the Stirling engine. The cooling 
system performed satisfactorily in wind-tunnel tests conducted at 
elevated ambient temperatures. 


20239 (CONF-8410103—, pp 167-172) Correlation of 
predicted Stirling vehicle performance with dynamometer test 
results. Grandin, A.W. (Mechanical Technology, Inc., 
Latham, NY). Mar 1985. NTIS, PC A03/MF AOl1. File 
Number DE85015233. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (29 Oct 1984). 

Since 1978, Mechanical Technology Incorporated (MTI) has 
been developing Stirling engine technology specifically for automo- 
tive applications under the Department of Energy and NASA-sup- 
ported Automotive Stirling Engine (ASE) program. The first-gen- 
eration MOD I engine and its upgraded version have both under- 
gone substantial steady-state and transient testing. As part of the 
transient evaluation, a 1981 upgraded MOD I engine was installed 
in an American Motors Corporation (AMC) Spirit vehicle for chas- 
sis dynamometer testing. The EPA urban and highway fuel econo- 
my driving cycles, in addition to full throttle accelerations, were 
used as evaluation criteria. This discussion centers on the close 
agreement achieved between the analytical predictions and the 
actual results of this testing. 


20240 (DOE/OR/21400—T238) Fluidyne pumping 
engine with minimal tuning line. West, C.D. (Oak Ridge Na- 
tional Lab., TN (USA)). 1983. Contract AC05-840R21400. 
26p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86007320. 

Previous designs for large liquid piston Stirling engines (flui- 
dynes) for pumping have required a bulky and expensive tuning 
line, which contributed significantly to the power losses in the ma- 
chine and thereby significantly reduced the efficiency. In this 
paper, a liquid feedback fluidyne is described in which the pump is 
gas-coupled to the working space, and the tuning line serves only 
to maintain oscillations in the displacer column. The pumped liquid 
itself acts as the power piston by providing the major volume 
changing element of the system. The basic dimensions for the spe- 
cific example used to illustrate the system are similar to two large 
fluidynes whose construction and operation are reported in the 
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open literature; it is, therefore, easy to compare the new design 
with previous ones. 


3303 Electric-powered Systems 


20241 (N—86-11085) Advanced vehicle systems assess- 
ment. Volume 4: supporting analyses. Hardy, K. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Mar 1985. 125p. TS, 
PC A08/MF AOl1. 

Volume 4 (Supporting Analyses) is part of a five-volume 
report, Advanced Vehicle Systems Assessment. Thirty-nine individ- 
uals, knowledgeable in advanced technology, were interviewed to 
obtain their preferences. Rankings were calculated for the eight 
groups they represented, using multiplicative and additive utility 
models. The four topics for consideration were: (1) preferred range 
for various battery technologies; (2) preferred battery technology 
for each of a variety of travel ranges; (3) most promising battery 
technology, vehicle range combination; and (4) comparison of the 
most preferred electric vehicle with the methanol-fuled, spark-igni- 
tion engine vehicle and with the most preferred of the hybrid vehi- 
cles. 


3306 Vehicle Design Factors 


20242 (DGMK—169) MWM-KD 12 E ‘heavy fuel’- 
method. Wolf, R. (Deutsche Gesellschaft fuer Mineraloel- 
wissenschaft und Kohlechemie e.V., Hamburg (Germany, 
F.R.)). Aug 1980. 53p. NTIS, PC E09; Available from 
NTIS as TIB/B86-01566. 

Medium speed diesel engines burning heavy fuel oil and in- 
terfuels require middle alkaline lubricants for adequate engine pro- 
tection. No widely accepted test method existed so far for evaluat- 
ing the properties of middle alcaline engine lubricants. The widely 
used Diesel test engine MWM KD 12 E was tested for its capabil- 
ity to run on heavy fuel oil of poor quality and to differentiate be- 
tween middle alcaline engine lubricants. In an extensive test pro- 
gramme it was found that, after the necessary modifications, the 
engine fulfills both criteria satisfactory. Fully formulated middle al- 
caline engine lubricants are tested for their detergency level within 
50 hours only. Severity and repeatability of the method are good. 
The report compiles the results of the four test programmes con- 
ducted so far by the DKA working group CL-16 under the spon- 
sorship of DGMK together with a draft of the method and a typi- 
cal test report. (HK). With 2 figs., 11 tabs. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 19424, 20221, 20926, 21094 


20243 (PB—86-115342/XAB) Critical metal consumption 
in automotive catalysts - trends and alternatives. Draft final 
report, (Sierra Research, Inc., Sacramento, CA (USA)). 20 
Dec 1983. 108p. NTIS, PC A06/MF AO1. 

This is an OTA working paper that was used in preparing 
OTA’s final assessment report on Strategic materials: technologies 
to reduce US import vulnerability. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 19099, 19121, 20223, 20225, 20226, 20227, 
20228, 20231, 20232, 20233, 20234 


20244 (NZERDC-P—81) Fire test on CNG fuelled vehi- 
cle. (Brickell, Moss and Partners, Wellington (New Zea- 
land)). Jan 1984. 30p. NTIS (US Sales y), PC A03/MF 
A01. File Number DE86900505. 

A crash-damaged CNG fuelled vehicle was set alight to sim- 
ulate a situation in which spillage from a ruptured petrol tank 
caused a substantial fire. The purpose of the test was to demon- 
strate and record the outcome, especially relating to the method of 
failure and safety aspects of the CNG installation. In this test, the 
safety device fitted to the CNG cylinder operated exactly as re- 
quired, releasing gas at a safe pressure, after temperatures around 
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the cylinder became very high. The gas burned off very rapidly 
and within one minute there was little evidence of the additional 
heat release. 11 figs. 


36 MATERIALS 


20245 (CONF-8510276—1) Oak Ridge National Labora- 
tory materials highlights. Weir, J.R. Jr. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 34p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86002230. 

From Government/industry technology transfer conference; 
Philadel pat PA, USA (9 Oct 1985). 

ighlights cover: nickel aluminide, whisker-reinforced 

ceramic cade fiber-reinforced SiC ceramic composites, two- 
phase ceramic coatings, titanium diboride, fabrication of high-field 
zinc oxide varistors by sol-gel processing, lead phosphate glasses, 
and zirconia-bonded zirconia fiber insulation structures. 


20246 (CONF-8510279—1) Studies of stress and fatigue 
induced defects using small angle neutron scattering. Weert- 
man, J.R. (Northwestern Univ., Evanston, IL (USA). Dept. 
of Materials Science and Engineering). 1985. Contract 
AC02-81ER10960. ilp. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86004985. 

From Workshop on atomic transport and defects in metals 
by neutron scattering; Julich, F.R. Germany (2 Oct 1985). 

The technique of small angle neutron scattering (SANS) is 
proving to be of great value in the study of deformation-induced 
defects in various materials. Frequently SANS is the only practica- 
ble method for obtaining detailed, quantitative information on the 
kinetics of defect production. In crystalline material, the following 
defects produced by deformation are most amenable to study by 
SANS: bulk microcracking in brittle material; voids, bubbles and 
vacancy clusters; dislocations. If a broad definition is adopted for 
the types of defects to be considered, we can include the acceler- 
ated coarsening of particles and precipitates produced by high tem- 
perature deformation. To date the greatest success with SANS in 
the study of defects associated with stress has been achieved with 
cavities (voids, etc.) and microcracks. The presence of dislocations 
can be detected by neutron scattering, but more extensive data on 
their nature, disposition and density usually can be obtained readily 
by TEM examination of thin foils. Accordingly, emphasis in this 
review is on those defects for which neutron scattering has yielded 
detailed information not readily available by other methods. 32 
refs., 7 figs. 


20247 (ORNL—6215) Metals and Ceramics Division 
progress report for period ending June 30, 1985. (Oak Ridge 
National Lab., TN (USA)). Jan 1986. Contract AC05- 
840OR21400. 154p. NTIS, PC A08/MF A01; GPO Dep. File 
Number DE86006779. 

This progress report is divided into: engineering materials, 
high-temperature materials, materials science, program activities, 
and collaborative research facilities. Very little hard data is present- 
ed. The appendices include listings of seminars, publications, and 
conference papers. (DLC) 


20248 Amplification of acoustic emission from a micro- 
crack due to the presence of a macrocrack. Achenbach, J.D. 
(Northwestern Univ., Evanston, IL). pp 671-681 of Quanti- 
tative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors show that the proximity of a macrocrack gives 
rise to additional acoustic emissions that may be much larger in 
magnitude. To illustrate the effect, they consider a two-dimensional 
geometry. A microcrack nucleates in the plane of a macrocrack, so 
that the two cracks are collinear. The acoustic emissions have been 
analyzed on the basis of some simple approximations. Static crack 
opening displacements are presented for the two-dimensional geom- 
etry of collinear cracks. 
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3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 19050, 19105, 19128, 19830, 19850, 19857, 
19859, 19874, 19874, 19913, 19941, 19941, 19942, 19942, 19942, 19943, 19943, 
19944, 19944, 19945, 19945, 19946, 19946, 19947, 19947, 19947, 19948, 19949, 
19949, 19949, 20010, 20014, 20242, 20401, 20408, 20452, 20463, 20628, 20638, 
20804, 20805, 20910, 21729, 21729, 21730, 21730, 21730, 21759, 21759, 21759, 
21793, 21805, 21805 


20249 (AD-A—159886/1/XAB) Densification of molyb- 

denum and molybdenum alloy powders using hot isostatic 

pressing. Final technical report. Barranco, J.; Ahmad, I.; Is- 

serow, S.; Warenchak, R. (Army Armament Research and 

Development Command, Watervliet, NY (USA). Benet 

Weapons _ Lab.). 7. 1985. 66p. (ARLCB-TR—85025). 
§ PC A04/MF A' 

This study was aihied to determine a superior erosion- 
resistant gun-barrel liner material with improved properties at 
higher temperatures. Four categories of powders were examined: 1. 
TZM spherical containing 0.5 titanium, 0.08 zirconium, and 0.02 
carbon (wt. % nominally), balance molybdenum (Mo), produced by 
REP (Rotating Electrode Process), PREP (Plasma Rotating Elec- 
trode Process), and PMRS (Plasma Melted and Rapidly Solidified); 
2. Mo reduced 2 and 5 microns; 3. Mo-0.1% cobalt, co-reduced; 4. 
Mo-5 wt. % alumina (A1203), dispersion strengthened. Hot Isosta- 
tic Pressing (HIP) densification occurred at 15-30 Ksi, 1300-1600 C, 
for 1.5 to 3.0 hours. The TZM REP/PREP powders (220/74 mi- 
crons) were not fully densified even at 1600 C, 30 Ksi, 3 hours. 
Point-particle contact prevented complete void elimination. TZM 
PMRS powder (24.7 microns) achieved 99% of theoretical density 
while maintaining a small grain size (10.4 ASTM eq.) Bend deflec- 
tion and fracture energies were approximately three times those for 
PREP powder at a bend rupture strength of about 120 Ksi. Mo re- 
duced and Mo-0.1% Co powders showed less (or the same) ductil- 
ity with increasing HIP temperatures. Fractures were intergranular 
with decreased bend rupture and compression strength. The Mo- 
5A12Os powder maintained a fine grain size (13 ASTM eq.), but 
with fracture energies usually less than 0.6 in.-Ibs. Included are re- 
sults from bending and compression testing with metallographic 
and fracture mode interpretation. 


(BLG—557) Tensile and creep properties of 
DT2203Y05 dispersion-strengthened ferritic steel tubes. Hen- 
drix, W.; Vandermeulen, W. (Centre d'Etude de 1|’Energie 
Nucleaire, Brussels (Belgium)). Aug 1982. 28p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85901918. 

The tensile and creep properties of DT2203Y05 ferritic dis- 
persion-strengthened alloys, developed at SCK/GEN, Mol, Bel- 
gium, are presented. The alloy consists of Fe-13%Cr-1.5%Mo to 
which 0.5% Y2Os3 and 2.2%Ti are added. Its main use is for the fab- 
rication of fast breeder reactor cladding tubes but application as 
turbine blade material is also envisaged for cases where high damp- 
ing is important. 


20251 (CONF-841157—102) Disordering phase transfor- 
mation in (NizoFeso)s(V/sub 98-x/Al/sub x/Tiz) alloys with 0 
= x S 80. DasGupta, A.; Horton, J.A. (Oak Ridge Nation- 
al Lab., TN (USA)). 1985. Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86002186. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

The sequence of disordering transformation processes in the 
AsB type alloy series (NizoFeso)s(V/sub 98-x/Al/sub x/Tia), cur- 
rently under development for high- -temperature structural applica- 
tions, was studied by differential scanning calorimetry (DSC), x-ray 
diffraction, optical microscopy, and transmission electron microsco- 
py (TEM). Results of DSC show that in all alloys there are two 
endothermic stages of phase transformation from the ordered to the 
disordered state. With increasing x, the disordering transition tem- 
perature, T/sub c/, reaches a maximum ~1000°C at x = 50, and 
then decreases. Interrupted heating, followed by water quenching, 
was used to characterize the crystal structure and the microstruc- 
ture of the intermediate phases. For the x = 20 alloy, TEM obser- 
vations showed ordered regions of DOz2 phase in a matrix of disor- 
dered fcc(Al) phase at intermediate temperatures. The ordered do- 
mains transformed morphologically into cuboid like regions at 
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higher temperatures. From a combined study by all the techniques, 
in alloys with x between 0 and 20, the sequence of phase transfor- 
mations upon heating is: DO2z — DO + Al — Al, whereas in 
alloys with 2 40, the major sequence is 2 + B2 — Liz + Al > 
Al. 


20252 (CONF-850142—6) Twinned colloidal gold parti- 
cles. Dhere, A.G.; De Angelis, R.J.; Reucroft, P.J.; Bentley, 
J. (Kentucky Univ., Lexington (USA). t. of Metallurgi- 
cal Engineering and Materials Science; Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400;AS05- 
82ER12098. 6p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86007225. 

From Arizona State University centennial symposium on 
high-resolution electron microscopy; Tempe, AZ, USA (7 Jan 
1985). 

The structural characteristics of colloidal gold particles pre- 
pared by reduction of gold chloride were studied. Images and mi- 
crodiffraction patterns indicate that multiple twinning is commonly 
present in the gold particles which range in sizes from 15 to several 
hundred nm. Very good agreement was found between the twin- 
fault densities determined by TEM studies and x-ray diffraction re- 
sults, 


20253 (CONF-850484—5) Radiative decay of surface 
plasmons. Warmack, R.J.; Ferrell, T.L.; Little, J.W. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO05- 
840R21400. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007314. 

From Penetration phenomena workshop; Oak Ridge, TN, 
USA (14 Apr 1985). 

Experimental measurements of optical absorption by silver 
particles modeled as oblate spheroids display two resonances at two 
different frequencies and polarizations. Two dipolar surface plas- 
mons are responsible for these resonances. These surface plasmons 
correspond to charge oscillations on the major axis (l= 1,m=1) and 
on the minor axis (l=1,m=0). The analogous cases of symmetric 
and antisymmetric oscillation on a thin film are also shown. The 
dispersion curves for the modes split for thin films and are shown. 


20254 (CONF-851217—55) Phase transformations in 
nickel-aluminum alloys during ion beam mixing. Eridon, J.; 
Rehn, L.; Was, G. (Michigan Univ., Ann Arbor (USA). 

t. of Nuclear Engineering; Argonne National Lab., IL 
(USA)). Jan 1986. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86007519. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The effect of ion beam mixing of nickel-aluminum alloys 
with 500 keV krypton ions has been investigated over a range of 
temperature, composition, ion dose, and post-irradiation thermal 
treatments. Samples were formed by alternate evaporation of layers 
of aluminum and nickel. A portion of these samples was subse- 
quently annealed to form intermetallic compounds. Irradiations 
were performed at both room temperature and 80°K using the 
2MV ion accelerator at Argonne National Laboratory. Phase trans- 
formations were observed during both in situ irradiations in the 
High Voltage Electron Microscope (HVEM) at Argonne, and also 
in subsequent analysis of an array of irradiated samples. Electron 
diffraction indicates the presence of metastable crystalline structures 
not present in the conventional nickel-aluminum phase diagram. 
Transformations occur at doses as low as 5 x 10'* cm™? and contin- 
ue to develop as the irradiation progresses up to 2 x 10?* cm™ 
Layer mixing is followed through Rutherford Backscattering analy- 
sis. Samples are also checked with x-rays and Electron Energy 
Loss Spectroscopy (EELS). A thermodynamic argument is present- 
ed to explain the phase transformations in terms of movements on a 
free energy diagram. This analysis explains the interesting paradox 
concerning the radiation hardness of the NiAl phase and the amor- 
phous structure of mixed Ni-50% Al layers. 
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20255 (CONF-851217—58) Calculations of resistivity and 
superconducting T/sub c/ in transition metals. Allen, P.B.; 
Beaulac, T.P.; Khan, F.S.; Butler, W.H.; Pinski, F.J.; Swi- 
hart, J.C. (State Univ. of New York, Stony Brook (USA). 
Dept. of Physics; Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 13p. NTIS, PC A02. File 
Number DE86007869. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

A survey is given of various electron-phonon effects which 
have been calculated for the metals Nb, Mo, Ta, Pd, and Cu. These 
effects include the mass enhancement A, superconducting T/sub c/, 
electrical and thermal resistivity, Hall coefficient, magnetoresis- 
tance, and the successfully tested predictions of linewidths yo of 
phonons. The calculations use local density approximations (LDA) 
energy bands, experimental phonons, and the rigid muffin tin 
(RMT) approximation. Mesh size noise is less than 1% and the 
Bloch-Boltzmann integral equation has been solved to unprecedent- 
ed accuracy. 


20256 (CONF-851268—1) Neutron irradiation facilities 
for fission and fusion reactor materials studies. Rowcliffe, 
A.F. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86007326. 

From Workshop on an advanced steady state neutron facili- 
ty; Gaithersburg, MD, USA (16 Dec 1985). 

The successful development of energy-conversion machines 
based upon nuclear fission or fusion reactors is critically dependent 
upon the behavior of the engineering materials used to construct 
the full containment and primary heat extraction systems. The de- 
velopment of radiation damage-resistant materials requires irradia- 
tion testing facilities which reproduce, as closely as possible, the 
thermal and neutronic environment expected in a power-producing 
reactor. The Oak Ridge National Laboratory (ORNL) reference 
core design for the Center for Neutron Research (CNR) reactor 
provides for instrumented facilities in regions of both hard and 
mixed neutron spectra, with substantially higher fluxes than are cur- 
rently available. The benefits of these new facilities to the develop- 
ment of radiation damage resistant materials are discussed in terms 
of the major US fission and fusion reactor programs. 


20257 (CONF-860153—1) Surface magneto-optic Kerr 
effect studies of p(1 x 1) Fe/Au(100). Bader, S.D.; Moog, 
E.R.; Grueberg, P. (Argonne National Lab., IL (USA)). Jan 
1986. Contract W-31-109-ENG-38. 13p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86007508. 

From International workshop on the magnetic properties of 
low dimensional systems; Taxco, Mexico (6 Jan 1986). 

Recent successful efforts to extend the conventional magne- 
to-optic Kerr effect technique to the monolayer and submonolayer 
regime of Fe are summarized. Magnetic hysteresis data are present- 
ed for clean Fe films epitaxially deposited on Au(100) in the 1 x 1 
surface structure. The Curie temperature for a 0.56-monolayer Fe 
film is substantial (150°C), but markedly reduced from that for bulk 
Fe. A layer of Au is found to cover the deposited Fe to lower the 
surface free energy. 


20258 (CONF-860605—1) Comparison of various sink 
strengths for analyzing radiation creep, growth and swelling. 
Nichols, F.A.; Liu, Y.Y. (Argonne National Lab., IL 
(USA)). Feb 1986. Contract W-31-109-ENG-38. 52p. NTIS, 
PC A04/MF AOI - GPO. File Number T1I86007512. 

From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

The essential physics involved in the reaction-rate-theory 
analysis of radiation effects at temperatures where both vacancies 
and self interstitials are mobile is contained in the expressions used 
for the strengths of distributed point-defect sinks such as disloca- 
tions, cavities and grain boundaries. These sink strengths have been 
obtained by various authors in distinctly different ways, thus giving 
rise to some possible confusion in comparing the various results. 
This is even more true with respect to the effect of interaction 
fields on these sink strengths and the so-called bias factors or sink 
efficiencies have been defined in entirely different ways, thus ren- 
dering quantitative comparisons difficult. We present here a com- 
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parison of several procedures in the literature, and attempt to make 
reasonable quantitative comparisons. 


20259 (CONF-8509237—1) Production and properties of 
metallic superlattices. Schuller, I.K. (Argonne National 
Lab., IL (USA)). Oct 1985. Contract W-31-109-ENG-38. 
Sp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003058. 

From National congress of the French Physical Society; 
Nice, France (9 Sep 1985). 

Considerable interest has been generated by the recent obser- 
vation of large anomalies in the eleastic, magnetic, superconducting, 
and structural properties of metallic superlattices. This paper sum- 
marizes part of our work on the preparation, characterization, and 
physical properties (mostly superconductivity) of metallic superlat- 
tices of combinations that do not form solid solutions in their equi- 
librium binary phase diagrams. Metallic superlattices with accurate 
control over their structure can be prepared using sputtering and 
MBE techniques. The magnetic, elastic and superconducting prop- 
erties show unusual behavior which can be controlled by changing 
preparation conditions. We have only scratched the surface and 
hope that future work will produce new, unusual, yet unobserved, 
phenomena. 


20260 (CONF-8510160—14) Role of interfaces in cavity 
formation. Yoo, M.H.; Trinkaus, H. (Oak Ridge National 
Lab., TN (USA)). 10 Oct 1985. Contract AC05-840R21400. 
29p. NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86004763. 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

Nucleation of intergranular and interfacial cavities in two- 
phase materials during deformation at elevated temperatures is ex- 
amined using a classical nucleation model under time-dependent va- 
cancy supersaturation. Various potential sites of cavity nucleation 
in structural alloys are reviewed. A predictive capability for the 
propensity of cavity nucleation is developed on the basis of the mo- 
bilities of dislocations involved in the stress concentration and re- 
laxation process. If the mobility of interfacial dislocations at two- 
phase interfaces is increased to a level close to that of grain-bound- 
ary dislocations, cavity formation in two-phase materials can be 
generally suppressed. 


20261 (CONF-8510173—45) Irradiation effects in low- 
essel 


alloy reactor pressure v steels (Heavy-Section Steel 
Technology program series 4 and 5). McGowan, J.J.; Nan- 
stad, R.K.; Thoms, K.R.; Menke, B.H. (Oak Ridge National 
Lab., TN (USA); Materials Engineering Associates, Inc., 
Lanham, MD (USA)). 1985. Contract AC05-840R21400. 
27p. NTIS, PC A03/MF AOl - GPO. File Number 
TI86004768. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

is report presents studies on the irradiation effects in low- 

alloy reactor pressure vessel steels. The Fourth Heavy-Section 
Steel Technology (HSST) Irradiation Series, almost completed, was 
aimed at elastic-plastic and fully plastic fracture toughness of low- 
copper weldments ("current practice welds”). A typical nuclear 
pressure vessel plate steel was included for statistical purposes. The 
Fifth HSST Irradiation Series, now in progress, is aimed at deter- 
mining the shape of the K/sub IR/ curve after significant radiation- 
induced shift of the transition temperatures. This series includes ir- 
radiated test specimens of thicknesses up to 100 mm and weldment 
compositions typical of early nuclear power reactor pressure vessel 
welds. 27 refs., 22 figs. (JDB) 


20262 (CONF-8511159—1) In situ high voltage electron 
microscope studies of ion- and electron-beam induced modifi- 
cation of materials. Okamoto, P.R.; Lam, N.Q.; Taylor, A. 
(Argonne National Lab., IL (USA)). Nov 1985. Contract 
W-31-109-ENG-38. 10p. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE86005577. 

From International symposium on behavior or lattice imper- 
fections in materials: in situ experiments with HVEM; Osaka, Japan 
(18 Nov 1985). 
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In situ high-voltage electron microscope (HVEM) studies 
have shown that the highly focused electron beams normally em- 
ployed for irradiation purposes in the HVEM can cause easily 
measurable composition changes in the irradiated volume of thin 
alloy films (Ni-Al). The kinetics of this “beam-induced” composi- 
tion change has been investigated and found to exhibit a strong de- 
pendence not only on temperature and peak electron flux, but also 
on the beam diameter. The dependence on beam diameter has far 
reaching implications for HVEM studies of radiation effects in 
alloys, and for microchemical analysis techniques such as EDX and 
EELS. 


20263 (CONF-8604119—1) Radiation-induced segregation 
in Cu-Au alloys, Hashimoto, T.; Rehn, L.E.; Okamoto, P.R. 
(Argonne National Lab., IL (USA)). Dec 1985. Contract 
W-31-109-ENG-38. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005528. 

From Spring meeting of the Japan Institute of Metals; 
Tokyo, Japan (2 Apr 1986). 

Irradiation produced Au atom depletion in the near surface 
region. Since the analysis of measurements of Au diffusion in Cu in 
terms of the five-frequency model predicts that vacancies preferen- 
tially transport Au atoms toward the surface, interstitials are appar- 
ently responsible for the observed Au atom depletion. Segregation 
occurred in the temperature range between about 300 and 500°C. It 
peaked near 400°C for a calculated dose rate of 3.9 x 10~° dpa/s. 
Theoretical analysis based on Johnson-Lam model predicted: (1) 
that the amount of segregation would be proportional to dose in 
the early stage of irradiation, would deviate from linearity with a 
continuously decreasing slope at intermediate doses, and finally ap- 
proach a constant value after high doses; (2) that segregation rate 
would vary as -1/4th power of the dose rate at constant dose in the 
low temperature region. The ratio of segregation rate which was 
obtained by polynomial fitting agreed well with -4th root of dose 
rate ratio. 


20264 (DOE/ER/10817—5) Electron spin polarization 
effects in low energy electron diffraction, ion neutralization 
and metastable atom deexcitation at solid surfaces. Final 
report, January 1, 1981-December 31, 1985. Walters, G.K.; 
Dunning, F.B. (Rice Univ., Houston, TX (USA). Dept. of 
Physics). 1985. Contract AS05-81ER10817. 14p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86007183. 

New information concerning the geometrical arrangement of 
atoms at a surface can be obtained by investigating spin depen- 
dences in low energy electron diffraction (LEED), either by using 
an unpolarized incident electron beam and measuring the polariza- 
tion of the diffracted beams or by using a polarized incident beam 
and observing the spin dependences in the intensities of the diffract- 
ed beams. Such spin-polarized LEED (SPLEED) studies have 
demonstrated large polarization effects that are sensitive to the 
presence of adsorbed layers, surface reconstruction, etc. Theory 
suggests that polarization measurements can provide a sensitive test 
of the parameters used in a surface model. SPLEED has been used 
to investigate Ni(100) surfaces, Ni(100) with an ordered c(2x2) 
overlayer of tellurium, the order/disorder transition at CusAu sur- 
faces and, most recently, Cu(100) surfaces. PLEED has also been 
employed as a diagnostic to investigate laser annealing of Ni(100). 
In recent years there has been increasing interest in the use of ion 
neutralization spectroscopy (INS) and metastable atom deexcitation 
spectroscopy (MDS) to probe the surface electronic structure of 
metals and semiconductors. An apparatus has been developed for 
spin-polarized MDS and has been used to probe Ni(110) surface 
magnetism. 


20265 (DOE/ER/30078—T1) Microalloyed nickel-3/alu- 
minum, a new medium temperature alloy. (Kuo and Associ- 
ates, McLean, VA (USA)). 1986. Contract ACOI- 
85ER30078. 5p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86006227. 

ORNL conducted a research project in 1981, sponsored as 
part of the DOE Seed Money Program, to create microalloys of 
nickel-3/aluminum and study their properties. The response of in- 
dustry has included inquiries from more than 20 firms expressing in- 
terest in obtaining licensing rights for the ORNL developed mi- 
croalloy of nickel-3/aluminum. ORNL has recently signed a license 
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agreement with the Cummins Engine Company for an exclusive li- 
cense to use the alloy in heavy duty diesel engine parts. Informa- 
tion has been provided to virtually every major supplier of nickel- 
based materials, specialty steel, heat exchanger tubes, producers of 
aircraft engines, major tool and diemakers, and manufacturers of 
fasteners and molds. Nickel-3/aluminum microalloys are expected 
to gradually be used in many medium temperature applications 
(diesel engines, turbochargers, gas turbines, welded tubing, fasten- 
ers, castings, etc.). 


20266 (DOE/ER/45088—2) Investigations of creep cavi- 
tation in Type 304 stainless steel. Progress report, 7 January 
1985-6 January 1986. Delph, T.J.; Fields, R.J.; Harlow, 
D.G. (Lehigh Univ., Bethlehem, PA (USA). Dept. of Me- 
chanical Engineering and Méechanics). 1986. Contract 
FG02-84ER45088. 140p. NTIS, PC A07/MF AO1; 1; GPO 
Dep. File Number DE86007187. 

The focus of the investigation is upon creep cavitation in 
metals with particular emphasis upon AISI type 304 stainless steel. 
The investigation consists of both experimental and analytical 
phases. Work in the experimental phase of the investigation is con- 
centrated upon image analyzing computer measurements of cavita- 
tion under conditions of uniaxial and multiaxial stress. The analyti- 
cal portion of the investigation involved two efforts: the first of 
these is the development of a nonlinear finite element code which 
will allow the prediction of the time-varying stress and deformation 
fields in specimens with complex biaxial states of stress. The second 
effort, which is now essentially complete, involves the microme- 
chanical modeling of probabilistic effects in creep cavitation. 


20267 (DOE/ER/45091—2) Spin polarized photoelectron 
studies of magnetism in solids. Progress report, June 1, 1985- 
May 31, 1986. Rothberg, G.M. (Stevens Inst. of Tech., Ho- 
boken, NJ (USA). Dept. of Materials and Metallurgical En- 


gineering). Feb 1986. Contract FG02-84ER45091. 18p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86007461. 

Considerable progress has been made in developing photo- 
emission EXAFS (PEXAFS) as a surface analytical technique. The 
atomic structure of the system aluminum plus oxygen has been 
studied in the early stages of oxidation by obtaining for the first 
time PEXAFS data using simultaneously the Al 2p photopeak from 
nominally clean regions of the sample and the chemically shifted 2p 
peak from oxygenated regions. The chemical sensitivity of 
PEXAFS will be one of its most important advantages over other 
EXAFS methods. For the first time also EXAFS has been ob- 
served using the bulk and surface plasmon-loss peaks of the Al 2p 
photoelectrons. By obtaining EXAFS using both the Fe 3p and Al 
2p photoelectrons from FeAl the validity of applying Teo and 
Lee’s calculated parameters to the 3p level has been demonstrated. 
Spin polarized EXAFS (SPEXAFS) data were obtained on MnTe 
above and below its Neel temperature but experimental problems 
have made it impossible to apply a traditional EXAFS analysis to 
these data. The analyses of all these measurements are continuing. 
SPEXAFS remains the primary goal of our research. Facilities for 
observing extended electron energy loss fine structure and for MBE 
sample preparation are being constructed. 


20268 (DOE/ER/45100—2) Theoretical studies of che- 
misorption on copper nickel alloys and surface embrittlement. 
Progress report, June 15, 1985-June 14, 1986. Whitten, J.L. 
(State Univ. of New York, Stony Brook (USA)). 15 Feb 
1986. Contract FG02-84ER45100. 8p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007034. 

The current research is part of a theoretical program to 
study the structure and energetics of molecules adsorbed on solid 
surfaces, with emphasis on transition metal substrates. During the 
past year, the research effort can be divided into several categories: 
application of the ambedding theory to nickel and titanium systems, 
further development of the theoretical techniques including some 
very promising recent work on simplifications, and several miscella- 
neous treatments of molecular excited states. 
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20269 (DOE/ER/45116—10) Computer simulations of 
the structure and properties of grain boundary dislocations. 
Bristowe, P.D. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Materials Science and Engineering). Oct 
1985. Contract FG02-84ER45116. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007005. 

The core structure of intrinsic grain boundary dislocations 
embedded in [001] twist grain boundaries has been modelled using 
conventional atomistic techniques and a variety of empirical and 
pseudo-potentials representing fcc metals. In particular the width of 
the dislocation core region in the boundary plane has been studied 
as a function of the periodicity of the boundary = and interatomic 
potential. Generally, the core width increases with increasing 2 and 
is wider than that of lattice dislocations. Also the core width of 
twist grain boundary dislocations can be wider than that of tilt 
grain boundary dislocations. The presence of resolvable cusps on 
the computed energy/misorientation curve is related to the degree 
of core localization and the formation of domains of relatively low 
energy structure. The results are compared to transmission electron 
microscope observations, previous calculations, and the structural 
unit/grain boundary dislocation model. 


20270 (DOE/ER/45116—11) Study of energy versus mis- 
orientation for grain boundaries in cold by crystallite rotation 
method. II. Tilt boundaries and mixed boundaries. Chan, 
S.W.; Balluffi, R.W. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Materials Science and Engineering). 
Jan 1986. Contract FG02-84ER45116. 35p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86007006. 

In Part I [Acta Met. 33, 1113 (1985)] small gold crystallites 
were welded to thin film single crystal gold substrates at different 
controlled misorientations to produce pure twist boundaries in the 
neck regions which could be observed directly by transmission 
electron microscopy. In the presnt work these experiments were ex- 
tended to include pure tilt and also mixed (tilt/twist) boundaries. 
Upon annealing, the crystallites untilted and untwisted into several 
particular misorientations in order to reduce the boundary energy. 
The untilting and untwisting occurred by the observed climb of 
edge grain boundary dislocations (GBDs) and glide of screw GBDs 
respectively. The directions of the rotations were generally consist- 
ent with a boundary energy vs tiltwist “surface” constructed on the 
basis of the structural unit/GBD model for grain boundaries. Kinet- 
ic models for the untilting indicated that the climbing edge GBDs 
acted as efficient line sources/sinks and that the diffusional tranport 
was controlled by either lattice diffusion or edge GBD core diffu- 
sion for low-angle pure tilt boundaries and by grain boundary diffu- 
sion for high-angle mixed boundaries. 


20271 (EGG-M—05285) Use of miniaturized tests to pre- 
dict flow properties and estimate fracture toughness in de- 
formed steel plates. Haggag, F.M.; Server, W.L.; Lucas, 
G.E.; Odette, G.R. (Idaho National Engineering Lab., 


Idaho Falls (USA); California Univ., Santa Barbara (USA)). 
1985. Contract AC07-761D01570. 20p. (CONF-851203—4). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007644. 

From International conference and exhibition on fatigue, 
corrosion cracking, fracture mechanic and failure analysis; Salt 
Lake City, UT, USA (2 Dec 1985). 

Prediction of instability in a structure requires knowledge of 
the mechanical properties of the materials involved. In the case of 
serious accidents, such as derailments of railroad tank cars carrying 
hazardous materials, prediction of instability in damaged compo- 
nents is difficult due to insufficient knowledge of: the deformed ma- 
terial fracture touchness, the cracks induced by the accident, and 
the stress state in the damaged region. This paper evaluates the 
fracture touchness problem. Miniaturized shear punch tests on 
virgin, strained, and deformed steel plates (typical of railroad tank 
car construction) were conducted over a wide range of test tem- 
peratures. These data were compared with tensile measurements on 
identical materials. The use of these data coupled with micro-me- 
chanical models of fracture allows estimation of the deformed mate- 
rial fracture touchness. Comparisons of the predicted fracture 
touchness with actual measurements are made. 
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20272 (EPRI-NP—4465) Microstructure, microche- 
mistry, and microdeformation of Alloy 600 tubing. Final 
report. Bruemmer, S.M.; Charlot, L.A.; Henager, C.H. Jr. 
(Pacific Northwest Labs., Richland, WA (USA)). Feb 1986. 
Contract AC06-76RL01830. 55p. NTIS (US Sales Only), 
PC A04/MF AOI; 1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; GPO Dep. File Number 
DE86007947. 

Using microanalytic techniques, scientists have found grain- 
boundary carbides to be the source of dislocations during deforma- 
tion of alloy 600 tubing. The higher density of grain-boundary car- 
bides in thermally treated tubing compared with mill-annealed 
tubing appears to have a controlling effect on intergranular stress 
corrosion cracking (IGSCC) in primary water. 


20273 (GKSS—85/E/26) Measurement of the depth of 
surface cracks using the direct current potential drop method. 
Bauschke, H.M.; Schwalbe, K.H. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.)). 1985. 1lp. NTIS, PC E02; Available from 
NTIS as TIB/B85-14068. 

The direct current potential drop method is used to deter- 
mine the depth of surface cracks in laboratory crack growth experi- 
ments. In the present paper calibration tests are described which 
were done on tensile loaded flat plates containing centrally located 
surface cracks. The cracks were propagated by fatigue loads and 
the load shedding technique was used to obtain beach marks on the 
fracture surface which were needed to calibrate the potential drop 
readings. Since the resolution of the direct current potential drop 
method is very low in the case of surface cracks the experimental 
parameters were optimized such that the accuracy of the crack 
depth determination can be about +-1 per cent of the specimen 
thickness. 


20274 (GKSS—85/E/37) Proposed modifications of 
ASTM E813-81 standard test method for Jsub(Ic). Schwalbe, 
K.H.; Heerens, J. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1985. 
8p. NTIS, PC E02; Available from NTIS as TIB/B86- 
01560. 

This paper contains a critical examination of the present 
ASTM E813-81 test standard and proposed modifications of this 
standard. It is suggested that a value J corresponding to a ductile 
tearing of 0.2 mm be regarded as an engineering approximation of 
initiation fracture toughness. This amount of ductile tearing is ob- 
tained by intersecting the initial part of the J-Aa curve with an 
intercept line parallel to the blunting line. An improved blunting 
line has been derived by accounting for the material's strain harden- 
ing properties. Finally, the application of the modified procedure 
will be demonstrated using several materials. (orig.). 


20275 (IA—1390) Two temperature equations of state 
(EOS) for aluminum. Szichman, H.; Krumbein, A.D.; 
Eliezer, S. (Israel Atomic Energy Commission, Yavne. 
Soreq Nuclear Research Center). Dec 1983. 26p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86901082. 

Several methods of separating electron and ion thermody- 
namic functions for use in plasma hydrocodes are compared for alu- 
minum. The corrected Thomas-Fermi-Dirac (TFC) model is used 
for the electrons and one of the following models for the ions: (1) 
perfect gas law, (2) Grueneisen solid-perfect gas interpolation, (3) 
separation of the ionic portion from standard EOS tables by 
weighting with the average ionization (anti z). Anti z is obtained 
from a comparison between TFC theory and the average atom ioni- 
zation model. 


20276 (KAPL—4188) Microstructure effects on ion and 
electron transport parameters during passive corrosion of zir- 
caloy. Baldasaro, P. (Knolls Atomic Power Lab., Schenecta- 
dy, NY (USA)). Feb 1986. Contract AC12-76SN00052. 31p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86007189. 

Analytical models have been developed and numerical pre- 
dictions have been made to quantify the effect of zirconia micros- 
tructure (grain boundary and microcrack network) on ion and elec- 
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tron transport parameters. Analytical predictions are shown to 
agree with the available data, supporting a large microstructure 
effect on ion diffusion and a small effect on electron mobility. Re- 
sults of this analysis have been interpreted in terms of the zircaloy 
corrosion process to conclude: (1) the transition process predomi- 
nantly affects ion transport resistance and has relatively little effect 
on electron transport and (2) medium penetration into the zirconia 
film during transition is not necessary to initiate loss of corrosion 
protection. 


20277 (LA—10628-MS) Liquid plutonium reaction with 
titanium. Soderquist, S.D.; Johnson, K.A. (Los Alamos Na- 
tional Lab., NM (USA)). Feb 1986. Contract W-7405-ENG- 
36. 9p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86007580. 

High purity plutonium penetrated into commercially pure ti- 
tanium at an average rate of 0.006 inches per minute during six 
minutes between 970°C and 1050°C, under partial vacuum. It is be- 
lieved that, due to the constrained geometry of the titanium cup 
and the loss of some plutonium due to penetration through an 
upper wall of the cup, the plutonium-titanium reaction rate was 
slowed and penetration stopped at 0.038 inches into the titanium. 
Conservative calculations based on the plutonium-titanium equilibri- 
um phase diagram at 1050°C show that plutonium could have pene- 
trated into the titanium cup at least 0.10 inches. Therefore, equilib- 
rium conditions were not approached after the six minute test. A 
less-constrained titanium cup design with a lower titanium surface 
to plutonium volume ratio is being considered for further plutoni- 
um-titanium reaction studies. 


20278 (LA-UR—86-751) Thermochemical modeling of ce- 
ramic systems formed by combustion. Behrens, R.G.; Brush, 
H.T. (Los Alamos National Lab., NM (USA); Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Materials 
Science and Engineering). 1985. Contract W-7405-ENG-36. 
25p. (CONF-8510280—8). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86007370. 

From DARPA/ARMY symposium; Daytona Beach, FL, 
USA (21 Oct 1985). 

Preliminary work showed that an appropriate stoichiometric 
mixture of yttrium, silicon dioxide, and graphite will react exother- 
mically. However, the product which was formed was not the de- 
sired Y2O; + SiC mixture, but rather a complex eutectic-like mate- 
rial. Preliminary attempts to ignite an exothermic reaction with an 
appropriate stoichiometric mixture of zirconium, silicon dioxide, 
and graphite (which was predicted to react and to form a ZrO. + 
SiC mixture) were not successful. The approach used to further 
study the high-temperature synthesis chemistry of these two com- 
plex chemical systems involved using equilibrium thermochemical 
modeling techniques. Parametric studies were performed to evalu- 
ate the effect of temperature and pressure on the gas and solid equi- 
librium phase relationships. While system temperature and pressure 
were varied in a systematic manner, stoichiometry of the reacting 
materials was held constant according to the equations 4Y + 3SiO2 
+ 3C = 2Y203 + 3SiC and Zr + SiO. + C = ZrO, + SIC. 


20279 (LBL—19226) Cryogenic mechanical properties of 
high-manganese steel weldments. Chan, J.W.; Morris, J.W. 
Jr. (Lawrence Berkeley Lab., CA (USA)). Aug 1985. Con- 
tract AC03-76SF00098. 1lp. (CONF- 35081437). NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE86005219. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The structural alloys used in fusion reactor magnets of the 
next generation are required to have a 4.2 K yield strength and 
fracture toughness combination superior to that of alloys used cur- 
rently. An alloy of nominal composition 18Mn-5Ni-16Cr-0.22N 
after proper thermomechanical treatment approaches the JAERI 
projected requirements and exceeds the proposed US requirements 
for 4.2 K yield strength and fracture toughness in the base metal. 
However, the properties in the welded condition are still uncertain. 
This work investigates the effect of autogenous GTAW on the 
cryogenic properties of this alloy. It was found that the 4.2 K yield 
strength of the weld can be increased through the addition of nitro- 
gen to a 75% He/25% Ar shield gas; specifically, a yield strength 
comparable to that of the base metal was achieved for a 6 vol % 
nitrogen addition. Fracture toughness data are still preliminary; 
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however, autogenous welds made on this alloy approach the US re- 
quirements for both yield strength and K/sub Ic/. 


20280 (LBL—19232) Cryogenic mechanical properties of 
Al-Cu-Li-Zr alloy 2090, Glazer, J.; Verzasconi, S.L.; Dalder, 
E.N.C.; Yu, W.; Emigh, R.A.; Ritchie, R.O.; Morris, J.W. 
Jr. (Lawrence Berkeley Lab., CA (USA); Lawrence Liver- 
more National Lab., CA (USA)). Aug 1985. Contract 
AC03-76SF00098. 17p. (CONF-850814—36). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86006285. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The mechanical properties of aluminum-lithium alloy 2090- 
T8E41 were evaluated at 298°K, 77°K, and 4°K. Previously re- 
ported tensile and fracture toughness properties at room tempera- 
ture were confirmed. This alloy exhibits substantially improved 
properties at cryogenic temperatures; the strength, elongation, frac- 
ture toughness and fatigue crack growth resistance all improve si- 
multaneously as the testing temperature decreases. This alloy has 
cryogenic properties superior to those of aluminum alloys currently 
used for cryogenic applications. 


20281 (LBL—20460) Topics in precipitation and ordering 
reactions and their related phenomena. Westmacott, K.H.; 
Dahmen, U. (Lawrence Berkeley Lab., CA (USA)). Dec 
1985. Contract AC03-76SF00098. 19p. (CONF-8511159—2). 
NTIS, PC A02/MF A001; GPO Dep. File Number 
DE86007483. 


From International symposium on behavior or lattice imper- 
fections in materials: in situ experiments with HVEM; Osaka, Japan 
(18 Nov 1985). 

The application of High Voltage Electron Microscopy to 
the study of phase transformations is illustrated with a number of 
examples of precipitation reactions (Al-Si; Al-Ge; Fe-Cu; Pt-C; Fe- 
N). The importance of lattice defects is emphasized and it is shown 
how strain accommodation is accomplished for various types of 
transformations. 


20282 (LBL—20737) TEM studies of precipitate growth 
at the atomic level. Howe, J.M.; Gronsky, R. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). Dept. of Metallurgi- 
cal Engineering and Materials Science; Lawrence Berkeley 
Lab., CA (USA)). Jan 1986. Contract AC03-76SF00098. 
27p. (CONF-851217—57). NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE86007486. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Recent advances in transmission electron microscopy instru- 
mentation and technique now make it possible to study the shape- 
evolution of precipitates in metallic alloys at the atomic level. This 
investigation demonstrates how a combination of transmission elec- 
tron microscopy techniques; namely, high-resolution electron mi- 
croscopy, image simulation, energy-dispersive x-ray spectroscopy 
and convergent-beam electron diffraction are used to characterize 
the atomic structures, chemistry and growth mechanisms of +’ pre- 
cipitate plates in an Al-4.2 at. % Ag alloy aged for 30 min. at 
350°C. The complimentary information obtained from each of these 
techniques allows modelling of the growth process at the atomic 
level, thus providing insight into the basic precipitation behavior of 
alloys. 


20283 (MLM—3336) Strength characterization method 
for evaluating ceramic-to-metal bonds. Sheppard, D.L. (Mon- 
santo Research Corp., Miamisburg, OH (USA). Mound). 14 
Feb 1986. Contract AC04-76DP00053. 11p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86007526. 

A quick and reliable method has been devised for character- 
izing bond strengths of cylindrically shaped ceramic-to-metal struc- 
tures. The method uses simplified geometry to evaluate the contri- 
bution of bond strength to the overall strength of ceramic-to-metal 
structures. Data show that strength differences resulting from proc- 
ess variations can be measured through this straightforward tech- 
nique. 
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20284 (N—86-11047) Interaction of small metal particles 
with refractory oxide supports. Final Technical Report. Park, 
C.; Heinemann, K. (Eloret Corp., Sunnyvale, CA (USA)). 
Mar 1985. 85p. NTIS, PC A05/MF AOl1. 

Islands and continuous layers of Pd were grown in UHV on 
Mo and MoO subtrates. As-deposited Pd islands and layers exhibit- 
ed bulk Pd adsorption properties for CO when the Pd had been de- 
posited at RT and at thicknesses exceeding 3 ML. However, CO 
adsorption was drastically reduced upon annealing. This deactiva- 
tion was interpreted in terms of substrate/support interaction in- 
volving the diffusion of substrate species toward the Pd surface, 
using AES, TPD, and work function measurement techniques. A 
study of the growth and annealing behavior of Pd on Mo(110) was 
made for thicknesses up to 12 monolayers and substrate tempera- 
tures up to 1300K, using AES, XPS, LEED, and work function 
measurements. At low tempertures Pd formed a monolayer without 
alloying. In thick layers (12 ML) annealed about 700 K, Mo diffu- 
sion into the Pd layer and alloying were noted. Such layers re- 
mained continuous up to 1100 K. Thinner Pd layers were less stable 
and started coalescing upon annealing to as little as 550 K. Signifi- 
cant changes in Pd Auger peak shape, as well as shifts of Pd core 
levels, were observed during layer growth and annealing. 


20285 (N—86-11227) Welding, Bonding and Fastening, 
1984, Buckley, J.D.; Stein, B.A. (National Aeronautics and 
Space Administration, Hampton, VA (USA). Langley Re- 
search Center). Sep 1985. 484p. NTIS, PC A21/MF AOl1. 
Papers were presented on technology developed in current 
research programs relevant to welding, bonding, and fastening of 
structural materials required in fabricating structures and mechani- 
cal systems used in the aerospace, hydrospace, and automotive in- 
dustries. Topics covered in the conference included equipment, 
hardware and materials used when welding, brazing, and soldering, 
mechanical fastening, explosive welding, use of unique selected 
joining techniques, adhesives bonding, and nondestructive evalua- 
tion. A concept of the factory of the future was presented, fol- 
lowed by advanced welding techniques, automated equipment for 
welding, welding in a cryogenic atmosphere, blind fastening, stress 
corrosion resistant fasteners, fastening equipment, explosive welding 
of different configurations and materials, solid-state bonding, elec- 
tron beam welding, new adhesives, effects of cryogenics on adhe- 
sives, and new techniques and equipment for adhesive bonding. 


20286 (N—86-11227, pp vp) Explosive welding of — 
num, titanium and zirconium to copper sheet metal. Heg 
A.A.; Mote, J.D. (Denver Univ., CO). Sep 1985. NTIS. “PG 
A21/MF AOl. 

In Welding, Bonding and Fastening, 1984. 

The main material properties affecting the explosive weldabi- 
lity of a certain metal combination are the yield strength, the ductil- 
ity, the density and the sonic velocity of the two metals. Successful 
welding of the metal combination depends mainly on the correct 
choice of the explosive welding parameters; i.e., the stand off dis- 
tance, the weight of the explosive charge relative to the weight of 
the flyer plate and the detonation velocity of the explosive. Based 
on the measured and the handbook values of the properties of inter- 
est, the explosive welding parameters were calculated and the ar- 
rangements for the explosive welding of the Al alloy 6061-T6, tita- 
nium and zirconium to OFHC copper were determined. The rela- 
tively small sheet metal thickness (1/8”) and the fact that the thick- 
ness of the explosive layer must exceed a certain minimum value 
were considered during the determination of the explosive welding 
conditions. The results of the metallographic investigations and the 
measurements of the shear strength at the interface demonstrate the 
usefulness of these calculations to minimize the number of experi- 
mental trials. 


20287 (N—86-12294) Fatigue crack propagation of 
nickel-base superalloys at 650 deg C. Gayda, J.; Gabb, T.P.; 
Miner, R.V. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Oct 
1985. 22p. NTIS, PC A02/MF AO1. 

The 650 C fatigue crack propagation behavior of two nickel- 
base superalloys, Rene 95 and Waspaloy, is studied with particular 
emphasis placed on understanding the roles of creep, environment, 
and two key grain boundary alloying additions, boron and zirconi- 
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um. Comparison of air and vacuum data shows the air environment 
to be detrimental over a wide range of frequencies for both alloys. 
More in-depth analysis on Rene 95 shows at lower frequencies, 
such as 0.02 Hz, failure in air occurs by intergranular, environmen- 
tally-assisted creep crack growth, while at higher frequencies, up to 
5.0 Hz, environmental interactions are still evident but creep effects 
are minimized. The effect of B and Zr in Waspaloy is found to be 
important where environmental and/or creep interactions are pre- 
sented. In those instances, removal of B and Zr dramatically in- 
creases crack growth and it is therefore plausible that effective dilu- 
tion of these elements may explain a previously observed trend in 
which crack growth rates increase with decreasing grain size. 


(NUREG/CR—4219-Vol.2) Heavy-Section Steel 
Technology Program. Semiannual progress report, April-Sep- 
tember 1985. Volume 2. Pugh, C.E. (Oak Ridge National 
Lab., TN (USA)). Jan 1986. Contract AC05-840R21400. 
227p. (ORNL/TM—9593/V2). NTIS, PC Al1/MF AO! - 
GPO. File Number T186005187. 

The studies relate to all areas of the technology of materials 
fabricated into thick-section primary-coolant containment systems 
of light-water-cooled nuclear power reactors. The focus is on the 
behavior and structural integrity of steel pressure vessels containing 
cracklike flaws. The program is organized into ten tasks: (1) pro- 
gram management, (2) fracture methodology and analysis, (3) mate- 
rial characterization and properties, (4) environmentally assisted 
crack-growth studies, (5) crack-arrest technology, (6) irradiation ef- 
fects studies, (7) cladding evaluations, (8) intermediate vessel tests 
and analysis, (9) thermal-shock technology, and (10) pressurized- 
thermal-shock technology. 111 refs., 125 figs., 38 tabs. 


20289 (NUREG/CR—4223) Steel containment resistance 
under general dynamic pressures. Greimann, L.; Fanous, F.; 
Bluhm, D. (Ames Lab., IA (USA)). Feb 1986. Contract W- 
7405-ENG-82. 150p. (IS—4554). NTIS, PC A07/MF AOI - 


GPO. File Number T186006950. 


Severe accident loadings on containments can include com- 
binations of uniform internal pressure, dynamic pressure and seismic 
loadings. The objective of this work is to develop a methodology 
for calculating the ultimate capacity of steel containments under 
very general global or local, uniform or spatially varying dynamic 
loadings. An axisymmetric geometric model is used and the circum- 
ferential variation of the loads is expressed in terms of Fourier 
series components. The solution, i.e., displacement and stress resul- 
tants at any point of time, are obtained and also represented by 
Fourier series components. A computer program called LOADS 
was written to evaluate the point-in-time displacements and stress 
resultants. This program uses the results obtained from a modified 
BOSOR4 modal analysis program. The results of the LOADS pro- 
gram are input into a modified BOSORS computer code to evaluate 
the containment resistance which considers large deformation and 
material nonlinear behavior. A user’s manual for the BOSOR4/ 
LOADS/BOSORS program set is presented. The modified BOSOR 
codes and the LOADS program are installed on the Brookhaven 
National Laboratory VAX system. 59 refs., 23 figs., 22 tabs. 


20290 (NUREG/CR—4528) Development and verifica- 
tion of conditions for ductile tearing instability and arrest. 
Joyce, J.A. (Naval Academy, Annapolis, MD). Feb 1986. 
3lp. NTIS, PC A03/MF AOl - GPO. File Number 
T1I86900891. 

Objective of this work was to take an in-depth look at the 
process of ductile tearing instability, and especially to evaluate ex- 
perimentally the conditions for arrest of a ductile tearing instability. 
A secondary objective was to evaluate the sensitivity of a ductile 
tearing instability arrest to rate at which it occurred and to the ma- 
terial rate sensitivity. Major conclusions are that the ductile tearing 
instability initiates slowly, but in a mechanical spring apparatus it 
approaches drop tower growth rate conditions, and hence the phe- 
nomena is effected by the material rate sensitivity. The conditions 
necessary for arrest are completely stated and demonstrated by ex- 
perimental data on a 3% Ni structural steel. 
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20291 (PNL-SA—13169) Theory of amorphization kinet- 
ics in intermetallics. Simonen, E.P. (Pacific Northwest 
Labs., Richland, WA (USA)). Oct 1985. Contract AC06- 
76RL01830. 21p. (CONF-8510160—13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004858. 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

An examination of amorphization kinetics in intermetallic 
alloys indicated that both a model based on cascade-induced point 
defects and a model based on a uniform production of point defects 
rationalized observed amorphization kinetics in ion irradiated NiTi. 
The dose dependencies of average defect concentrations were cal- 
culated and the fluctuations in concentration were simulated using a 
Monte Carlo technique. Assumed low interstitial mobilities and 
high sink strengths promoted amorphization. Faster interstitial mo- 
bilities caused shorter lifetime for cascades and lesser accumulation 
of cascade damage. Assuming uniform production of point defects, 
the predicted dose exponent for amorphization increased with in- 
creasing critical defect concentration and increasing critical cluster 
size. 


20292 (SAND—85-2465) Proceedings of the second work- 
shop on ion mixing and surface layer alloying. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Argonne National 
Lab., IL (USA); California Inst. of Tech., Pasadena (USA). 
Div. of Engineering and Applied Science). Jan 1986. Con- 
tract AC04-76DP00789. 219p. (CONF-8504116—). NTIS, 
PC A10/MF AO1; 1; GPO Dep. File Number DE86006159. 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

Intent was to bring together, in an informal setting, those in- 
dividuals whose work deals with ion mixing and high dose ion im- 
plantation. Primary objectives of the workshop were to discuss the 
basic physical processes underlying ion mixing, compare the ap- 
proach of ion mixing to that of high dose ion implantation, assess 
the areas of greatest practical applications for ion mixing, and iden- 
tify critical areas on which future investigations should focus. The 
meeting also afforded an opportunity to evaluate progress in the 
various areas over the past two years. The workshop was primarily 
concerned with ion mixing phenomena observed for ion energies of 
about 50 to 500 keV, because accelerators designed for ion implan- 
tation in semiconductors are readily available in this energy range. 


20293 (SVF—193) Stress corrosion cracking resistance of 
alternative reheater tube materials. Molander, A.; Rosborg, 
B. (Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden)). Apr 1985. 36p. (STUDSVIK-EI—83-192). NTIS 

S Sales Only), PC A03/MF AOl. File Number 
DE86751173. 

The relative resistance to chloride induced stress corrosion 
cracking (SCC) of eight alternative reheater tube materials has been 
investigated by slow strain rate testing of specimens from as-re- 
ceived tubes in chloride and oxygen containing water at 210 de- 
grees C. The general corrosion rates of the materials have been 
evaluated by weight loss measurements. The materials were three 
ferritic stainless steels (Types 409, 439 and 444), two duplex stain- 
less steels, and three austenitic stainless alloys (Type 304, 
27Cr31Ni3.5Mo1Cu and Alloy 800). The test environments con- 
tained 1,000 ppm Cl and 10 or 100 ppb 0». Of the materials tested 
Types 409 and 439 ferritic stainless steels are the most resistant to 
SCC; and Type 304 austenitic stainless steel as expected is the least 
resistant. The other alloys showed an equal or better SCC resist- 
ance than Alloy 800. The ferritic stainless steels show high general 
corrosion rates compared to the duplex and austenitic stainless 
alloys. 


20294 (Y/DV—428) Laser welding of thin austenitic 
stainless steel sheet. Holbert, R.K. Jr.; Mustaleski, T.M. Jr.; 
Frye, L.D. (Oak Ridge Y-12 Plant, TN (USA); Garrett 
Engine Co., Phoenix, AZ (USA)). 30 Aug 1985. Contract 
AC05-840S21400. 13p. (CONF-8511156—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86000552. 

From Conference on the laser versus the electron beam in 
— cutting and surface treatment; Reno, NV, USA (6 Nov 
1985). 

, Three laser welding processes (pulsed Nd:YAG, puised CO», 
and continuous wave CO2) were investigated for joining 0.010-in. 
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thick, stainless steel sheet. Objective was to determine the optimum 
weld process for producing a weld with at least 0.015-in. penetra- 
tion with no porosity. Both tests with the pulsed beam processes 
and one of the continuous wave laser tests exceeded the penetration 
requirement, but the welds also contained porosity. The other two 
tests with continuous wave CO; lasers resulted in welds with virtu- 
ally no porosity, but consistently meeting the penetration require- 
ment was a problem. 


(PNL-TR—454) Cutting of metal components by 

rgranular cracking. Chavand, J.; Gauthier, A.; Lopez, 

J.J.; Tanis, G. (Pacific Northwest Labs., Richland, WA 

(USA); CEA Centre d’Etudes Nucleaires de Grenoble, 38 

(France)). 20 Nov 1985. Contract AC06-76RL01830. Trans- 

lation source information not available . 86p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE86006949, 

The objective of this contract was to study a new steel-sheet 
cutting technique for dismantling nuclear installations without in 
principle producing secondary waste. This technique is based on in- 
tergranular cracking of steel induced by the combined action of 
penetration of molten metal into the steel and application of a me- 
chanical load. Cutting has been achieved for stainless-steel sheets 
with thicknesses ranging from a few mm to 50 mm and for carbon- 
steel plates with thicknesses between 20 and 60 mm. For carbon 
steel is seems possible that components as thick as 100 mm can be 
cut. The tests have permitted selection of the heating methods and 
determination of the cracking parameters for the materials and 
range of thickness studied. In the case of thin sheets, results were 
obtained for cutting in varied positions suited to the techniques of 
dismantling in hot cells. A temperature-measuring system using an 
infrared camera has been developed to determine the variation of 
the temperature field established in the component. In association 
with the three-dimensional computation code COCO developed by 
the CEA, this system permits prediction of the changes in stresses 
in the cracked zone when the cutting parameters are modified. 34 
figs. 


20296 Phase studies on fission product alloys. Dwight, 
A.E.; O’Boyle, D.R. (Argonne National Lab., IL, USA; 
Commonwealth Edison Co., Chicago, IL, USA). Journal of 
Nuclear Materials; 136: No. 2/3, 280-283(Nov 1985). 

Letter-to-the-editors. 

To establish the equilibrium phase in the Mo-Ru-Rh ternary 
system, about 40 binary and ternary alloys (prepared by arc-melting 
the pure metals) were isothermally annealed at 1140°C and 1525°C 
and studied by X-ray diffraction. (orig./RK). 


20297 Underpotential deposition of copper on gold and 
the effects of thiourea studied by AC impedance. Farmer, 
J.C. (Sandia National Laboratory, Materials Department, 
Livermore, CA). Journal of the Electrochemical Society; 132: 
No. 11, 2640-2648(Nov 1985). 

This paper reports ac impedance and cyclic voltammetry 
studies of underpotential deposition (UPD) of Cu on Au in an elec- 
trolyte composed of CuSO, and H2SQ,. A theoretical kinetic model 
was developed which fits the experimental impedance spectra over 
frequencies ranging from 0.001 to 20,000 Hz. Spectra are character- 
ized by a two-time constant process; two capacitive loops were ob- 
served in the Nyquist diagrams corresponding to two distinctive 
peaks in the Bode phase plot. The high frequency time constant is 
associated with the double-layer capacitance, while the low fre- 
quency process is due to relaxation phenomena associated with the 
charge transfer involved in Cu? electrosorption. Thiourea is one of 
the most important organic additives for commercial CuSO, plating 
baths. Therefore, the coadsorption of thiourea and UPD Cu on Au 
was also studied by ac impedance. Adsorbed thiourea was found to 
have a dramatic effect on the high frequency peak in the Bode 
phase plot. Measurements such as these are proposed as a means of 
determining organic additive concentrations in Cu plating and elec- 
troforming baths. 


20298 Interstitial solute trapping by edge dislocations. 
Wolfer, W.G.; Baskes, M.I. (Sandia National Laboratories, 
Livermore, CA). Acta Metallurgica; 33: No. 11, 2005- 
2011(Nov 1985). 





2727 / ERA-11/9 


Interstitial solute trapping in the stress field of edge disloca- 
tions is considered when solute atoms interact among each other. 
The Fermi-Dirac statistics are used to account for the short-ranged 
repulsive interactions which prevents dual site occupancy. The 
elastic interaction between solute atoms is described in terms of a 
mean-field attaction plus a macroscopic interaction mediated by the 
coherency stress field associated with the nonuniform solute distri- 
bution. The enhancement of hydrogen solubility in Pd and a-Fe 
due to trapping in the strain field of edge dislocations is evaluated 
and compared with experimental results. 


20299 The diffusivity of hydrogen in the noble metals at 
low temperature. Ishikawa, T.; McLellan, R.B. (Department 
of Mechanical Engineering and Materials Science, William 
Marsh Rice University, Houston, TX). Acta Metallurgica; 
33: No. 11, 1979-1985(Nov 1985). 

An electrolytic method has been used to measure the diffusi- 
vity of hydrogen in the noble metals Pt, Au, and Ag in the low- 
temperature range 280-330 K. The data obtained have been consid- 
ered in conjunction with those for other noble metals (Pd and Cu) 
in order to draw conclusions concerning the interactions between 
dissolved H-atoms and lattice vacancies. It has been concluded that, 
at least in Pd, Cu, and Au, the H-vacancy interaction energy is too 
low to render diffusion anomalies observable a high temperatures. 
This is in accord with theoretical calculations based on the effec- 
tive medium technique. 


20300 High-temperature yield behavior in NaCl-structure 
oxides. Goretta, K.C.; Peterson, N.L.; Routbort, J.L. (Mate- 
rials Science and Technolo . Division, Argonne National 

ripta Metallurgica; 19: No. 11, 


Laboratory, Argonne, IL). 
1361-1366(Nov 1985). 

High-temperature (T > 0.5 T /SUB m/ ) deformation ex- 
periments have been performed on several NaClstructure oxides. 
Alkaline-earth oxides such as MgO are stoichiometric compounds, 
while the transition-metal oxides NiO, CoO, FeO, and MnO are all 
metal deficient and may be written in the form M,~ 5O. The devi- 
ation from stoichiometry 6 is a function of temperature T and 
oxygen partial pressure p(Oz2) and is achieved primarily by creation 
of metal vacancies and chargecompensating electron holes. Defor- 
mation experiments performed at nearly constant strain rates € have 
been carried out on NiO, CoO, and FeO. The deviation from stoi- 
chiometry ranges from 5 < 0.001 in NiO and 6 < 0.01 in CoO to 
0.05 < & < 0.15 in FeO. Deformation studies on a fourth transi- 
tion-metal oxide, Mn:~ 5O, where 5 < 0.15 (5), and a less extensive 
study of NiO have been completed recently. All of these isostruc- 
tural oxides may be treated, to a good approximation, as ionic com- 
pounds. They deform on (110) <110> slip systems, and during 
compression at high temperatures they develop a steady-state stress 
/tau/ /SUB s/ at which the work-hardening rate is zero. At this 
stress, work hardening is balanced by a recovery mechanism. 


20301 Martensitic phase transformation in A15 and 
Laves-phase compounds studied by internal friction. Snead, 
C.L. Jr.; Bussiere, J.F. (Brookhaven National Lab., Upton, 
NY, USA; CNRC, Boucherville, Canada. Inst. de Genie des 
Materiaux). Philosophical Magazine, [Part] A: Defects and 
Mechanical Properties; 52: No. 4, 441-450(Oct 1985). 

Internal-friction studies of A15 NbsSn, NbsGe, VsGa and 
Laves-phase V2Zr have been carried out on foils driven in flexure. 
Dynamic Young’s modulus (frequency) measurements have also 
been made. The large internal-friction feature seen below the mar- 
tensitic transformation temperature Tsub(m) in NbsSn, which is 
caused by stress-induced domain-wall motion, is not found in VsGa 
or NbsGe. This is taken as convincing proof of the non-transform- 
ing nature of VsGa, but because of masking effects, is considered 
only suggestive for NbsGe. Laves-phase V2Zr also shows an inter- 
nal-friction feature below Tsub(m), which can be also attributed to 
B/ martensite phase-boundary motion, but its character, more peak- 
like than that of NbsSn, is quite different. Modulus hardening 
below Tsub(m) in V2Zr follows theoretical prediction, but lack of 
hardening below Tsub(m) in Nb3Sn is anomalous. 
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20302 Evidence for a mechanism of ain 
with composition in irradiated Fe-Cr-Ni alloys. Lee, E 
Mansur, L.K. (Oak Ridge National Lab., TN t USA). Philo’ 
sophical Magazine, [Part] A: Defects and "Mechanical Proper- 
ties; 52: No. 4, 493-508(Oct 1985). 

Irradiations with 4 MeV Ni ions and 200 to 400 keV He ions 
were carried out on two alloys, Fe-15Cr-15Ni and Fe-15Cr-35Ni, at 
675°C and doses up to 84 dpa. Both dual-ion irradiation experi- 
ments and sequenced He injection-anneal-Ni irradiations were used. 
The dual-ion experiment showed that the two alloys exhibited large 
differences in microstructural development, with the low nickel 
alloy having significantly greater swelling. The injection-anneal-ir- 
radiation experiment was designed to test the hypothesis, suggested 
by our earlier work, that the lower swelling of the high nickel alloy 
may result from a larger critical radius/critical number of gas 
atoms required to achieve bias driven swelling. This experiment 
provided a direct measurement of these critical quantities by the in- 
duction of a bimodal cavity size distribution. The measurement 
gave minimum critical radii of about 5 nm for the high nickel alloy 
and < 0.5 nm for the low nickel alloy, values consistent with the 
hypothesized mechanism. The basis of this difference in critical 
quantities was further investigated. Evidence suggests that intersti- 
tial absorption at interstitial type dislocation loops is significantly 
more difficult in the high nickel alloy. 


20303 The adsorbate induced facetting of the Mo (111) 
surface. Zhang, C.; Farias, M.H.; Gellman, A.J.; Somorjai, 
G.A. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, and Department of Chemistry, 
University of California, Berkeley, California). Materials Re- 
search Bulletin; 20: No. 10, 1129-1135(Oct 1985). 

The adsorption of S, N, O, and CO on the Mo(111) surface 
has been observed to induce facetting to produce a surface formed 
of (111) and (112) planes. The formation of the facets is an activat- 
ed process requiring heating to temperatures of + or -700K. The 
orientation of the facets produced depends upon the adsorbate and 
has been related to the electronegativity of the adatom. 


Laboratory stress corrosion cracking studies with 
sulfur acids and chlorides. Baylor, V.B. (Oak Ridge National 
Laboratory, Oak Ridge, TN). Materials Performance; 24: 
No. 10, 46-53(Oct 1985). 

Stress corrosion cracking (SCC) caused by polythionic acid 
and/or chlorides has occurred in coal liquefaction pilot plants. This 
problem is also common in refineries and has been extensively re- 
searched. This study examines: (1) the relationship of the ASTM 
standard ferric sulfate-sulfuric acid test for determining sensitization 
to resistance to polythionic SCC; (2) the cracking resistance of 
higher-alloy. Fe-Ni-Cr materials and common austenitic stainless 
steels (SS); and (3) the effect of chloride concentrations up to 1% 
in polythionic acid solutions on cracking behavior. The ferric sulfa- 
tesulfuric acid test can be used as an acceptance test for materials 
resistant to polythionic acid SCC. More highly alloyed materials 
were more resistant to sensitization than most austenitic SS and 
were virtually unattacked in polythionic acid solutions containing 
up to 1% chloride. Chloride increased the corrosion rate and 
caused localized pitting but it did not significantly affect the 
number of failures or the failure mode. 


20305 Preparation of X-ray and neutron diffraction struc- 
ture determination of the chlorotrihydroborate ion, [BHs;Cl]~. 
Lawrence, S.H.; Shore, S.G.; Koetzle, T.F.; Huffman, J.C.; 

Wei, C.Y.; Bau, R. (Ohio State Univ., Columbus). Inorganic 
Chemistry; 24: No. 20, 3171-3176(25 Sep 1985). Contract 
AC02-76CH00016. 

In the course of attempts to grow a single crystal of the 
[PPN]* salt of the heptahydrodiborate anion, [(PhsP)2N]* [B2H:], 
for X-ray and neutron diffraction analysis, prolonged exposure of 
[B2H2]- to the mother liquor [CH2Clk/(C2Hs)20] yielded colorless 
crystals containing a new anion, [(PhsP),N]*[BHsCl)” x CHsCle. 
An improved synthetic procedure for [BHsCl]” was subsequently 
developed, and spectroscopic and structural analyses of [(PhsP)2N]* 
[BHsCl]- x CH2Ck were completed. The compound crystallizes in 
space group P1 with the following cell parameters at 90 K: a = 
9.514 (1) A, b = 10.495 (3) A, c = 16.982 (9) A, a = 90.74 (4)°, B 
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= 93.89 (5)° y = 94.44 (2)° V = 1686 (2) A’, Z = 2. The struc- 
ture was refined to yield the following agreement factors: for the 
X-ray analysis (carried out at 105 K), R/sub F/ = 0.075 and R/sub 
wF/ = 0.095 for 5588 reflections with I > 3 o (1); for the neutron 
analysis (carried out at 90 K), R/sub F/ = 0.071 and R/sub wF/ 
= 0.069 for 2917 reflections with I > 3 o (1). The [BHsCl)~] 

anion has an approximately tetrahedral geometry in which the B-Cl 
bond, however, is unusually long (2.003 (8) A), due to the fact that 
[PPN]* [BHsCl]~ is coc: with a small amount of (12-19%) 
of its precursor, [PPN]* (B2H7]~. 23 references, 3 figures, 5 tables. 


20306 Powder diffraction with synchrotron radiation. Pt. 
1, Absolute measurements. Suortti, P.; Hastings, J.B.; Cox, 
D.E. (Brookhaven National Lab., Upton, NY, USA). Acta 
Crystallographica, Section A: Foundations of Crystallography; 
41: No. 5, 413-416(1 Sep 1985). 

Accurate measurements of the integrated intensities of sever- 
al reflections from a standard powder sample of Ni have been made 
using monochromatic synchrotron X-ray radiation of wavelength 
1.5413 A from a perfect double-crystal Si(111) monochromator. A 
perfect Ge(111) analyzer crystal was mounted on the detector arm 
of the diffractometer to serve as a narrow ‘angular’ receiving slit. 
The intensities were placed on an absolute scale by application of 
the appropriate powder diffraction expressions, which require the 
incident photon counts, the axial and equatorial openings of the re- 
ceiving ‘slit’, and the polarization factor to be known. The proce- 
dure for evaluating these instrumental parameters is described in 
some detail. The quantitative agreement between these and previ- 
ous absolute measurements on a standard Ni sample with Cu Ka 
radiation demonstrates that the synchrotron technique can be used 
for absolute measurements of high accuracy. 


20307 Powder diffraction with synchrotron radiation. Pt. 
2. Dispersion factors of Ni. Suortti, P.; Hastings, J.B.; Cox, 


D.E. (Brookhaven National Lab., Upton, NY, USA). Acta 
Crystallographica, Section A: Foundations of Crystallography; 


41: No. 5, 417-420(1 Sep 1985). 

Accurate values of the absolute integrated reflections from a 
powder sample of Ni have been determined from measurements 
with synchrotron radiation as a function of scattering angle over a 
range of energies from 290 to 3 eV below the Ni K-absorption 
edge, 8332 eV. From these values, the dispersion factor f' has been 
determined by comparison of the experimental scattering factors 
with the theoretical values of Wang and Callaway based upon a 
LCAO calculation with the KSG approximation for exchange. The 
values obtained for f' as a function of energy are within about 0.2 
electron units of those calculated from measured and tabulated ab- 
sorption coefficients by Bonse and Hartmann-Lotsch and within 
about 0.5 electron units of their direct measurements by interfero- 
metric techniques in the range 30 to 3 eV below threshold. The 
variation of f’ with scattering angle is negligibly small (less than 0.2 
electron units on average). The present experiment demonstrates 
that powder techniques provide a simple and convenient method 
for the measurement of f’ for many materials that are not available 
in forms suitable for the application of other techniques such as in- 
terferometry. 


20308 (CE-Trans—7586) Experience with the ultrasonic 
inspection of plane and curved austenitic components. Romer, 
M.; Just, T.; Matthies, K.; Kuhlow, B.; Neumann, E. (Cen- 
tral Electricity Generating Board, London (UK). Informa- 
tion Services). 13 Aug 1985, Translation source information 
not available . (CONF-780436—4). 16p. NTIS (US Sales 
Only), PC ‘A02/MF AO1. File Number BE86900138. 

From Lecture meeting and exhibition on non-destructive ma- 
terials testing; Mainz, F.R. Germany (24 Apr 1978). 

In this report, an account will be given of the characteristics 
and possible applications of the transmitter/receiver-probes devel- 
oped at the Federal Institute for Materials Testing in Berlin, which 
operate with longitudinal waves with the beam directed at an 
angle. 11 figs. 


20309 Positron annihilation study of boron-doped Nis; Al. 
Dasgupta, A.; Smedskjaer, L.C.; Legnini, D.G.; Sie x 
R.W. (Oak Ridge National Lab., "TN, USA; Argonne 

tional Lab., IL, USA). Materials Letters; 3: No. iH, 457. 


461(Aug 1985). 
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Positron-lifetime and Doppler-broadening measurements 
were performed at room temperature on well-annealed polycrysial- 
line Nisub(75-x) Alsub(25 +x) alloys (x = -1, 0, and +1) containing 
0, 100, and 500 wt. ppm boron. The large grain size (approx. 300- 
500 ym) in these alloys rendered the grain-boundary contribution 
negligible in the positron annihilation process. Systematic depen- 
dences of the positron lifetimes and the Doppler-broadening line- 
shape parameter were observed as a function of both the aluminum 
and boron contents of the alloys. Positron trapping by defects was 
found in both the x = 0 and x = +1 alloys, but was most pro- 
nounced in the nominally-stoichiometric alloys containing boron. 
No positron trapping was evident in the x = -1 alloys with or 
without boron. A model is suggested for the relationship between 
these results and the problem of ductilizing polycrystalline NisAl 
by boron doping. 


20310 Pressure dependence of the intra rare earth gener- 
alized binary phase diagram. Gschneidner, K.A. Jr. (Ames 
Lab., IA, USA). Journal of the Less-Common Metals; 110: 
vp(Aug 1985). (CONF-850373—). 

From International rare earth conference on materials and 
chemistry; Zurich, Switzerland (4 Mar 1985). 

A generalized phase diagram for the trivalent intra lantha- 
nide and yttrium-lanthanide binary alloys has been developed previ- 
ously. The single diagram represents a total of 91 binary phase dia- 
grams. This paper extends this concept to take into account another 
variable - pressure. The generalized phase diagrams were estab- 
lished at 1, 2, and 4 GPa (10, 20 and 40 kbar). These diagrams 
clearly show that the b.c.c. phase, as a function of pressure, disap- 
pears in the light lanthanides, and is stabilized in the heavy lanthan- 
ides. This dependence can be understood in terms of the d occupa- 
tion number, which increases with increasing pressure. The general- 
ized phase diagram is also presented as a 25°C isothermal section 
up to pressures of 24 GPa. The use of systematics enables one to 
calculate the phase relationships of the intra lanthanide alloys at 
various pressures between 0 and 4 GPa, and to evaluate the reliabil- 
ity of experimental results. Furthermore, an analysis of the pressure 
dependence of the various transformations indicates that 4f hybrid- 
ization plays a significant (but probably not the major) role in de- 
termining the lanthanide crystal structures. 


20311 Microstructure limitations of high tungsten content 
heavy alloys. German, R.M.; Bourguignon, L.L.; Rabin, 
B.H. (Rensselaer Polytech Institute, Materials Engineering 


Department). Journal of Metals; 37: No. 8, 36-39(Aug 1985). 


Heavy alloys are tungsten-based materials which rely on 
nickel and iron additions to form a liquid phase during sintering. 
The resulting material is a two phase composite consisting of tung- 
sten grains in an alloy matrix. An example microstructure for an 
alloy with 95 wt.% tungsten is shown. The grains are nearly pure 
tungsten, while the matrix is an alloy of approximately 20 wt.% W. 
55 wt.% Ni and 25 wt.% Fe. A nickel to iron ratio of 7:3 is optimal 
in these alloys since this composition avoids the formation of inter- 
metallic phases. In forming the alloy, mixed powders of micrometer 
sizes are compacted and sintered at temperatures over the eutectic 
temperature of 1435°C. The resulting alloys have high theoretical 
densities because of the large tungsten content; additionally, the sin- 
tered materials have high ductilities and strengths because of the 
ductile matrix. 


20312 The fatigue-crack growth and ductile fracture 
toughness behavior of ASTM A387 grade 91 steel. James, 
L.A.; Carlson, K.W. (Westinghouse Hanford Company, 
Richland, WA). Journal of Pressure Vessel Technology; 107: 
No. 3, 271-278(Aug 1985). 

Fatigue-crack growth tests were conducted on three heats of 
wrought material plus one heat of weldment at temperatures of 24, 
316, 427, 538, and 593°C. The effects of heat-to-heat variations, 
crack orientation, and thermal aging were studied. In addition, 
stress ratio effects were characterized at 427°C. The J-integral 
technique was used to determine the ductile fracture toughness at 
room temperature. Both the multiple specimen and unloading com- 
pliance techniques were used, and differences between the two 
methods are discussed. 
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20313 Boron segregation at grain boundaries in rapidly 
solidified NisAl. Koch, C.C.; Padgett, R.A.; White, C.L. 
(Oak Ridge National Laboratory, Oak Ridge, TN). Scripta 
Metallurgica; 19: No. 8, 963-966(Aug 1985). 

The work reported here was performed to test the sugges- 
tion that the suppression of beneficial boron segregation to grain 
boundaries as a result of the increasing quench rate was responsible 
for the ductile-to-brittle transition on increasing solidification rate. 
Auger analysis and scanning electron microscopy of the fractured 
surfaces were the primary methods used. Auger spectroscopy re- 
sults show along with previous work on bulk materials, that the 
critical concentration for strengthening grain boundaries is between 
7 to ll at.%B 


20314 Microstructure and crystallography of unidirec- 
tionally solidified Ni-W eutectic alloy. Dirnfeld, S.F.; 
Shechtman, D. (Department of Materials Engineering, 
Technion, Israel Institute of Technology, Haifa). Metallurgi- 
cal Transactions, [Section] A: Physical Metallurgy and Materi- 
als Science; 16A: No. 7, 1185-1194(Jul 1985). 

A Ni-W eutectic alloy was subjected to a process of unidir- 
ectional solidification (UDS) by the Bridgman-Stockbarger tech- 
nique. Three phases were identified by transmission electron mi- 
croscopy namely: W fibers, a solid solution matrix of W in Ni, and 
Ni,W precipitates of the Dla structur in the matrix. The growth 
axis of the W-fibers was found to be <111> and the orientation 
relationship between them and the Ni(N) matrix was identified as 
the Bain type, so that (100) /SUB bec/ !(100) /SUB fcc/ . The 
shape of the Ni,W precipitates varies from equiaxial at high solidifi- 
cation rates to elongated plates at low rates. The orientation rela- 
tionship between the precipitates and the matrix is the same for all 
solidification rates. The microstructure of specimens subjected to 
creep deformation was studied and the deformation modes were 
identified. These include dislocations and microtwins that originate 
mainly at the boundary between the Ni(W) matrix and the W- 
fibers. In some specimens the creep test was carried out after ‘solu- 
tion treatment at 1030 °C followed by quenching, which resulted in 
a Ni(W matrix reinforced with W-fibers without Ni,W precipitates. 
The microstructural changes during this creep process and the frac- 
ture surface were studied by SEM and TEM. 


20315 Underpotential deposition of copper on gold and 
effects of thiourea studied by AC impedance. Farmer, J.C. 
(Sandia National Laboratories, Livermore, CA). pp 359-360 


of Proceedings of the fall 1985 meeting of the Electro- 
chemical Society. Pennington, NJ; Electrochemical Society 
(1985). (CONF-851048—). Contract AC04-76DP00789. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

paper reports ac impedance cyclic voltammetry studies 

of underpotential deposition (UPD) of Cu on Au from an electro- 
lyte composed of CuSO, and H2SO,. Formation of metal mono- 
layers on foreign substrates by UPD offers the electrochemist an 
opportunity to study adsorption precisely since coverage can be 
controlled with potential. This characteristic of UPD makes ac im- 
pedance an ideal tool for studying the kinetic mechanisms involved. 
A theoretical model was derived which fits experimental imped- 
ance spectra over frequencies ranging from 0.001 to 20,000 Hz. The 
coadsorption of thiourea and Cu on Au was also studied by ac im- 
pedance since thiourea significantly affects the morphological prop- 
erties of Cu electrodeposits and is one of the most important organ- 
ic additives for commercial CuSO, plating baths. 


20316 Laser-localized selective etching and application of 
aluminium. Tsao, J.Y.; Ehrlich, D.J. (Sandia National Lab- 
oratories, Albuquerque, NM). pp 426 of Proceedings of the 
fall 1985 meeting of the Electrochemical Society. Penning- 
ton, NJ; Electrochemical Society (1985). (CONF- 351008 
Contract AC04-76DP00789. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

The localized enhancement of wet chemical etching by fo- 
cused laser beams and its application to the selective etching of alu- 
minum are discussed. Since wet etching can proceed rapidly even 
without irradiation, it is as important to consider methods to “de- 
enhance” background etching as to enhance localized etching. For 
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example, the process for aluminum etching is based upon moderate 
local heating to activate a reaction which is normally suppressed by 
a corrosion inhibitor. 


20317 Derivation < metallic corrosion damage functions 
for use in environmental assessments. Lipfert, F.W.; Benarie, 
M.; Daum, M.L. 213-214 of Pr gs of the fall 1985 
meeting of the Electrochemical Society. Pennington, NJ; 
Electrochemical Society (1985). (CONF- 351048) 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

A data base of atmospheric corrosion test results for zinc 
and galvanized steel, plain carbon steel, pure copper, and pure alu- 
minum was assembled from published data from eight test programs 
dating back to the 1960's, taken at up to 72 test sites. Data on eniv- 
ronmental variables including sulfur dioxide air concentration, chlo- 
ride particle deposition, precipitation amounts and acidity dustfall 
loading, and times of surface wetness were also assembled, in some 
cases based on estimates. Regression analysis was then used to infer 
relationships between corrosion loss rates and these explanatory 
variables, i.e., “damage functions,” using several different basic 
model formulations. For each metal, these relationships were com- 
pared to theoretical expectations based on stoichiometry and elec- 
trochemical-rhoH relationships. 


20318 The 1985 Acid Precipitation Materials Damage 
Assessment: An overview of findings. Lipfert, F.W.; Horst, 
R.; Sherwood, S. (Brookhaven National Laboratory, Upton, 
NY). pp 202-203 of Proceedings of the fall 1985 meeting of 
the Electrochemical Society. Pennington, NJ; Electrochemi- 
cal Society (1985). (CONF-851048—). 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

Costs of materials damage due to air pollution and acidic 
deposition were estimated for 17 northeastern states, as part of the 
National Acid Precipitation Assessment Program’s 1985 Current 
Damage Assessment. Materials included architectural metals, cer- 
tain paints, and calcareous stones. Damages due to both SO, and 
wet deposition of H* were considered separately, using damage 
functions derived for this purpose and estimates of the distribution 
of these materials (see companion papers). The assessment was 
based on 5 x 5 km grids for air quality and materials distribution, 
and was limited to structures located inside standard metropolitan 
statistical areas. 


20319 Dissolution of glassy Ni-P and Ni-Cr-P alloys in 
acidic electrolytes. Diegle, R.B.; Sorensen, N.R.; Nelson, 
G.C. (Sandia National Laboratories, Albuquerque, NM). pp 
241-242 of Proceedings of the fall 1985 meeting of the Elec- 
trochemical Society. Pennin; NJ; Electrochemical Soci- 
ety (1985). (CONF-851048—). Contract AC04-76DP00789. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

The authors c the anodic behavior of glassy Ni- 
3Cr-20P and Ni-10Cr-20P (atom percent) alloys in 0.2N HaSO, and 
0.2N HCl. Adding Cr to glassy Ni-20P does not substantially con- 
tribute to the already existing ability of this alloy to passivate at 
anodic overpotentials up to several hundred millivolts. However, at 
larger overpotentials 10% of Cr eliminates transpassivity and en- 
ables passivation, even in acidic chloride containing electrolytes. 
Neither the 3Cr nor the 10Cr alloy showed a significant effect of 
[Cl- ] on anodic behavior over the range from 0.2N to 3N CI. 


20320 Pu-Th (plutonium-thorium) system. Peterson, D.E. 
(Los Alamos National Lab., NM). Bulletin of Alloy Phase 
Diagrams; 6: No. 4, 342-345(1985). 

The phase behavior of the Pu-Th system has been studied by 
metallography, X-ray diffraction, thermal analysis, dilatometry, and 
density measurements, and by optical pyrometry. Results of studies 
of the system over the entire composition range are reported. The 
assessed phase diagram was constructed from the combined results 
of previous workers. Elemental Pu has six allotropic phases, where- 
as Th metal has two allotropes. The elemental transformation tem- 
peratures are based on a review of the actinides by Ward, et al. 
The diagram is dominated by the high solubility of Pu in Th, which 
is contrasted with the relatively small solubility of Th in Pu. The 
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system has a single intermediate compound, zeta, formed by a peri- 
tectic reaction. The special points associated with the binary system 
are summarized. 10 references, 2 figures, 2 tables. 


20321 Elastic constants evaluation using the dispersive 
property of acoustic waves. Jen, C.K.; Adler, E.L.; Bussiere, 
J.F.; Esonu, M.; Farnell, G.W. (Industrial Materials Re- 
search Inst., Boucherville, Quebec). pp 889-900 of Quantita- 
tive nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

An algorithm is presented to calculate the elastic constants 
of thin layers. The variation of Rayleigh/Lamb type acoustic waves 
due to changes of C;: and Cy, can be accurately approximated by a 
first order linear equation. This approach gives better accuracy of 
Ca, than C,; due to the nature of this type of acoustic wave. It has 
been found that the selection of HF for obtaining the velocity data 
is as important as the number of HF’s. 


20322 Acoustic emission characterization of the martensi- 
tic phase transformation in NiTi. Gvishi, M.; Rosen, M.; 
Wadley, H.N.G. (Government of Israel, Scientific Dept., 
Haifa). pp 651-659 of Quantitative nondestructive evalua- 
tion--4B. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The use of acoustic emission is investigated to monitor and 
characterize the transformation in bulk samples. The authors try to 
determine the critical points and the kinetic parameters of the trans- 
formation in NiTi, as well as to corroborate the acoustic emission 
results with electrical resistance and optical microscopy examina- 
tion. Acoustic emission during a martensitic transformation arise 
from several distinct processes: the shape change; the interaction of 
the modulus change with preexisting strain. In the experiments re- 
ported in this paper a laser calibration technique was used to deter- 
mine the magnitude of the smallest detectable dipole. 


20323 Acoustic emission monitoring of dislocation motion 
and microfracture during electron beam melting and rapid so- 
lidification of aluminum alloys. Clough, R.B.; Wadley, 
H.N.G. (National Bureau of Standards, Gaithersburg, MD). 
661-669 of Quantitative nondestructive evaluation--4B. 
ompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors investigate acoustic emission as applied to the 
study of pulsed electron beam surface melting and rapid resolidifi- 
cation of 99.99 wt.% Al and an Al-4.5% Cu alloy. A description of 
the materials used in this study and their preparation is provided. 
These permitted study of the effects of composition, heat treatment 
and prior deformation. Electron beam operation is discussed, and 
the apparatus is illustrated. The authors found that the electron 
beam itself directly causes no detectable AE at the noise level of 
the experiments: there is a delay time after the beam is switched on 
prior to emission. The amount of acoustic emission during solidifi- 
cation and cracking in the Al-4.5 wt% Cu alloy depended signifi- 
cantly on the prior heat treatment of the substrate material. 


20324 Needs for process control in advanced processing 
of materials. Mehrabian, R.; Wadley, H.N.G. (Univ. of Cali- 
fornia, Santa Barbara, CA). pp 839-858 of Quantitative non- 
destructive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840739—). 

From 4. international conference on clustering aspects of nu- 
clear structure and nuclear reactions; Chester, UK (23 Jul 1984). 

Advanced materials processing is currently limited by our 
inability to properly monitor and control the processes. “Intelli- 
gent” computer-aided process control systems are needed for ad- 
vanced processing of materials to ensure reproducibility and reli- 
ability of sophisticated microstructures. Components of such sys- 
tems are predictive process models relating process variables to mi- 
crostructure/properties, sensors (both direct and indirect) to char- 
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acterize microstructure/physical properties during processing, and 
“intelligent” feedback control systems based on artificial intelli- 
gence, expert systems and control theory. Rapid solidification, con- 
tinuous casting, welding, and ceramic consolidation processing are 
used as prototypes. 


20325 Ultrasonic determination of porosity in cast alumi- 
num. Wang, S.W.; Adler, L.; Csakany, A.; Mobley, C. 
(Ohio State Univ., Columbus, OH). pp 919-925 of Quantita- 
tive nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper describes the development of a quantitative non- 
destructive method which involves ultrasonic attenuation measure- 
ments in frequency domain to determine volume fraction of porosi- 
ty in aluminum cast. The aluminum alloy A357 casting samples 
were produced at the Ohio State University Foundry with con- 
trolled porosity contents ranging from 0% to 6%. A computer con- 
trolled system was used to direct an ultrasonic beam to a test 
sample to different places to conduct ultrasonic attenuation meas- 
urements. The plot of attenuation coefficients as a function of fre- 
quency was then evaluated based on existing theories to determine 
volume fraction porosity and pore size. 


20326 A nondestructive method for detecting machining 
damage in beryllium. Weglein, R.D.; Benson, S.E.; Chimenti, 
D.E.; Hanafee, J.E. (Lawrence Livermore National Lab., 
Livermore, CA). pp 957-964 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Machining damage was detected and characterized in the 
acoustic microscope via the acoustic material signature (AMS) 
technique. This technique permits the easy measurement of surface 
acoustic wave (SAW) dispersion that is produced by machining 
damage in beryllium. Approximately 3% SAW velocity reduction 
as compared to the undamaged substrate was observed at 35 MHz. 
The damaged layer is approximately 25 um deep as estimated from 
metallugically prepared cross-sectional views. Nondestructive ma- 
chining-damage assessment by AMS is discussed with extension to 
depth profiling over a wide frequency range. 


20327 The acoustoelastic response of a rolled plate: theo- 
retical estimate vs. experiment. Johnson, G.C. (Univ. of Cali- 
fornia, Berkeley, CA). pp 1043-1050 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper obtains estimates of the second-order elastic con- 
stants and third-order elastic constants of a polycrystalline aggre- 
gate which exhibits rolling texture and compares them with the ob- 
served response of the aggregate. A summary of the method is pro- 
vided and is followed by a description of the material and experi- 
ment which are used in this study. The results are then compared 
with ultrasonic measurements of longitudional velocity and acous- 
toelastic constants. 


20328 Ultrasonic characterization of porosity: theory. 
Rose, J.H. (Ames Laboratory, Iowa State Univ., Ames, IA). 
pp 909-917 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

General aspects of ultrasonic scattering from porous media 
are discussed. A method of determining the volume fraction and 
pore size is given. The method is then characterized by a figureof- 
merit. The method will be increasingly sensitive as the ratio of 
pore-to-grain size increases. In addition, the same method will be 
suitable for use with iron- and nickel-based alloys if the pores are 
more than 5 times the grain size. 
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20329 Effect of microstructure and prior austenite grain 
size on acoustic velocity and attenuation in steel. Grayeli, N.; 
Shyne, JC. (Stanford Univ., Stanford, CA). pp 927-937 of 
pcg > ay nondestructive evaluation--volume 4B. Thomp- 

; Chimenti, D.E. New York, NY; Plenum Press 
1985), (CONF. 840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Acoustic velocity measurements on 4140 steel showed that 
pearlite/ ferrite has the highest, bainite intermediate, and martensite 
the lowest velocity. Since velocity is increased by increasing densi- 
ty, and since the density should be highest in pearlite/ferrite and 
lowest in martensite, it must be concluded that the observed acous- 
tic velocity differences were dictated by differences in elastic mod- 
ulus, with pearlite having the highest and martensite having the 
lowest longitudinal elastic modulus. The experiments further con- 
firmed the potential for differentiating between different steel mi- 
crostructures of a given composition by means of acoustic velocity 
measurement. 


20330 Ultrasonic grain size evaluation of heat-treated 
stainless steel samples, Saniic, J.; Bilgutay, N.M. (Illinois 
Inst. of Technology, Chicago, IL). pp 939-946 of Quantita- 
tive nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors present a method for estimating grain size by 
coupling a mathematical model of the backscattered echoes with 
suitable digital processing techniques. Two inch diameter stainless 
steel rods were heat treated to obtain various grain sizes. The meas- 
urement was accomplished using a Gamma type transducer made 
by Aerotech with the center frequency of about 6 MHz and a 30dB 
bandwidth of approximately 1.5 MHz. The results presented indi- 
cate that various signal processing techniques can be utilized in ul- 
trasonic grain size estimation. All techniques are concerned with re- 
moving the randomness in the backscattered signal and extracting 
parameters related to attenuation coefficient and consequently to 
the grain size. 


20331 Non-destructive magnetic method for detection of 
the fatigue and the dynamic straining processes of ferromag- 
netic metals. Ruuskanen, P.; Kettunen, P. (Tampere Univ. of 
Technology, Tampere). pr 947-955 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A method is presented to measure non-destructively the fa- 
tigue limit of ferromagnetic materials and also to obtain information 
regarding the microstructural changes and the dynamic straining 
processes in material under cyclic loading. This measuring method 
is based on an analysis of the magnetic pulses which are induced 
during changing load of ferromagnetic material. By measuring the 
changes in the magnetic noise induced during cyclic stressing the 
changes taking place in the dislocation arrangements and in the dis- 
location movement can be discovered. By using measurements of 
this kind one is able to determine the absolute numerical value of 
the fatigue limit of ferromagnetic materials. The experiments have 
proved that the best results are obtained by using normal structural 
steels and HSLA-steels as test materials. 


20332 Defect characterisation and monitoring by acoustic 
emission. Scruby, C.B. (AERE, Harwell Didcot, Oxon). pp 
643-650 = nh ae nondestructive evaluation--4B. 
Thom D.O.; Chimenti, D.E. New York, NY; Plenum 
Press 1983). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper reports some preliminary work using 3-dimen- 
sional source location. The results presented were obtained during 
an extensive study of the growth of a fatigue crack in 7010 alumi- 
num alloy. The application of this quantitative approach of acoustic 
source characterisation techniques is discussed, and the study has 
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shown that the technique is well able to characterise fatigue crack 
advance under laboratory testing conditions. 


20333 Acoustic emission monitoring crack propagation in 
single crystal silicon. Chen, C.P.; Hsu, S.Y.S. (California In- 
stitute of Tech., Pasadena, CA). pp 689-699 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper presents the results of a feasibility evaluation of 
using AE techniques to determine the location of critical cracks 
and to monitor the progressive extension of cracks in silicon. The 
correlation of AE data and fracture mechanics parameters for 
single crystal silicon were made. The double torsion load relaxation 
method was used to measure crack velocity and, simultaneously, 
AE measurements were made on the specimens. Acoustic emission 
pulses were detected and analyzed by a computerized multichannel 
AE data acquisition system. Acoustic emission peak amplitudes 
greater than 70 dB were found at the critical stress intensity factor 
for cleavage crack propagation in single crystal silicon. The acous- 
tic emission technique appears to be useful for monitoring crack 
propagation in single crystal silicon. 


20334 An analysis of acoustic emission detected during 
fatigue testing of an aircraft. Scala, C.M.; Bowles, S.J. 
(Aeronautical Research Labs., Melbourne). pp 709-718 of 
bg or AL nondestructive evaluation--volume 4B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1985). (CONF- -840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Aeronautical Research Laboratories is presently investigat- 
ing the feasibility of using acoustic emission to monitor fatigue 
crack growth in RAAF Mirage jet-fighter aircraft in flight. A re- 
search program is being carried out to assist in this analysis and in- 
cludes the determination of possible AE sources in the spar material 
(a commercial aluminum alloy), determination of wave propagation 
characteristics of the spar, selection of suitable AE sensors, and de- 
velopment of a capability for distinguishing between AE sources 
associated with fatigue crack growth and extraneous AE sources 
encountered in a full-scale ground fatigue test or in flight. Relevant 
analysis of the results from the full-scale Mirage fatigue test and an 
outline of the directions of future work are also reported. 


20335 Interferometric technique for the calibration of the 
helium gas jet spectrum. Sands, R.R.; Ehrenfeuchter, P.A.; 
Scott, W.R. (Naval Air Development Center, Warminster, 
PA). pp 719-727 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper describes a direct technique for an absolute meas- 
urement of the frequency spectrum of the stress waves produced in 
the aluminum cylinder by the helium gas jet. This technique uses a 
highly stabilized heterodyne interferometer to measure the surface 
displacements at the face of the aluminum cylinder opposite the gas 
jet. The waveforms were fourier analyzed, corrected for instrumen- 
tal noise, and stored. From the experimental results reported here, 
it can be concluded that the helium gas jet apparatus does not 
produce a white broadband noise spectrum, and that the helium gas 
jet spectrum is primarily determined by the geometry of the trans- 
port medium. 


20336 Materials characterization by thermographic imag- 
ing. Rowe, W.F. (Lockheed-Georgia Co., Marietta, GA). pp 
771-777 of Quantitative nondestructive evaluation--volume 
4B. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Use of a commercially available scanning infrared radiome- 
tersystem for monitoring temperature changes on surfaces of solid 
materials was investigated for potential as a noncontact,._nonde- 
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structive evaluation (NDE) technique. In preliminary qualitative 
evaluations, cracks were imaged as locations of anomalous heat 
flow through thin specimens. Further experiments were then under- 
taken to measure thermal conductivity in a 7075-T651 aluminum 
alloy plate specimen, in order to establish the quantitative limits of 
the technique and equipment. Analysis of the data indicates that 
thermal conductivity was accurately measured. 


20337 Surface texture characterization by angular distri- 
butions of scattered light. Gilsinn, D.E.; McLay, M.J.; Scire, 
F.E.; Teague, E.C.; Vorburger, T.V. (National Bureau of 
Standards, Gaithersburg, MD). pp 779-788 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper describes ongoing work at the National Bureau 
of Standards to develop an on-line optical measurement device and 
associated algorithms that perform optical scattering measurements 
of metal surfaces produced by such operations as milling, grinding, 
or lapping, analyze the resultant scattered data and deduce appro- 
priate surface parameters that characterize the particular surfaces 
being examined. The paper also examines the scattering results ob- 
tained from essentially sinusoidal surfaces. The surfaces chosen for 
the computations exhibited similar sinusoidal properties to the 
standard reference surfaces that will be available for sale through 
the NBS office of Standard Reference Materials in the near future. 


20338 Imaging near surface flaws in ferromagnetic mate- 
rials using magneto-optic detectors. Fitzpatrick, G.L. (Seattle 
Lab., Sigma Research Inc., Seattle, WA). pp 807-818 of 
Quantitative nondestructive evaluation--volume 4B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1985). (CONF-840738—). 
From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 
is paper focuses on flaws in ferrous metals or other ferro- 
magnetic materials. The new viewing methods can be used in some 
cases to replace conventional magnetic particle or flux leakage in- 
spection techniques. The method appears to be especially well 
suited to production line application where minimal sample prepa- 
ration and rapid inspection are basic requirements. Special geomet- 
ric constraints including inspection of the interior and exterior of 
cylinders, the inspection of gear teeth, turbine blades, threaded pipe 
and other shapes, can be accommodated under certain circum- 
stances. It has been demonstrated here that imaging magnetic fields 
—_ magneto-optic materials (magnetic garnet films) is a practical 
ity. 


20339 Imaging fatigue with the gel electrode. Baxter, 
W.J. (GM Research Labs., Warren, MI). pp 819-829 of 
Quantitative nondestructive evaluation--volume 4B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper describes the gel electrode, a simple electro- 
chemical technique for detecting and imaging fatigue damage in 
aluminum alloys. It provides a very substantial improvement in sen- 
sitivity in comparison with conventional methods. The procedure 
consists of the following: contacting the surface with a specially- 
prepared, flexible gel containing potassium iodide (KI) and starch, 
and applying a voltage pulse. If a fatigue crack is present, the cur- 
rent flows preferentially to it and an image of the crack is formed 
in the surface of the gel. 


20340 Nondestructive determination of mechanical prop- 
erties. Schneider, E.; Chu, S.L.; Salama, K. (Univ. of Hous- 
ton, Houston, TX). pp 867-875 of Quantitative nondestruc- 
tive evaluation--volume 4B. Thompson, D.O.; Chimenti, 
D.E. New York, NY; Plenum (1985). (CONF- 
840739—). 

From 4. international conference on clustering aspects of nu- 
clear structure and nuclear reactions; Chester, UK (23 Jul at 

This paper investigates the sensitivity of the aco’ tic 
constant to changes in the microstructure. Acousto-elastic constant 
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was determined in Al-alloys containing different amounts of solid- 
solution phases and was correlated with the yield strength and the 
hardness of the material. Another objective is to prove the possibili- 
ty to determine some mechanical properties of the material under 
consideration by measurements of the acousto-elastic constants. Re- 
sults show that there is a strong relationship between the acousto- 
elastic constants and the percentage of solid-solution phase in Al- 
alloys. It is also indicated that this dependence is also sensitive to 
the different mechanisms which control the mechanical properties 
in these alloys. 


20341 Infrared detection of ultrasonic absorption and ap- 
plication to the determination of absorption in steel. Moncha- 
lin, J.P.; Bussiere, J.F.; Chimenti, D.E. (Physical Metallurgy 
Research Labs., CANMET, Ottawa, Ontario). pp 965-973 
of Quantitative nondestructive evaluation--volume 4B. 
Thompson, D.O. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The method presented here is based on a direct measurement 
of the heat produced by ultrasound. An infrared detector monitors 
the surface temperature variation by detecting the emitted radi- 
ation, while continuous ultrasonic power, slowly modulated is pro- 
vided by a piezoelectric transducer. Narrow band synchronous de- 
tection at the modulation frequency is used to measure the infrared 
emission from the surface. Typical experimental setups are illustrat- 
ed in this paper, and the authors have determined for a mild carbon 
ferritic-plus-pearlitic steel the ultrasonic attenuation spectra caused 
by scattering, magnetic absorption. To their knowledge, the authors 
note, this is the first time that these three caused of ultrasonic at- 
tenuation have been clearly separated. 


20342 The role of the reflection coefficient in precision 
measurement of ultrasonic attenuation. Generazio, E.R.; Chi- 
menti, D.E. (NASA, Lewis Research Center, Cleveland, 
OH). pp 975-989 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O. New York, NY; Plenum Press 
(1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Ultrasonic attenuation measurements using contact, pulse- 
echo techniques are sensitive to surface roughness and couplant 
thickness variations. This can produce considerable inaccuracies in 
the measurement of the attenuation coefficient for broadband 
pulses. Inaccuracies can arise from variations in the reflection coef- 
ficient at the buffercouplant-sample interface. In this paper, the re- 
flection coefficient is examined as a function of the surface rough- 
ness and corresponding couplant thickness variations. Interrelations 
with ultrasonic frequency are illustrated. It is shown that reliable 
attenuation measurements are obtained only when the frequency 
dependence of the reflection coeffient is incorporated in signal anal- 
ysis. Data are given for nickel 200 samples and a silicon nitride ce- 
ramic bar having surface roughness variations in the 0.3 to 3.0 ym 
range for signal bandwidths in the 50 to 100 MHz range. 


20343 Reversed acoustic attenuation pattern at the neck 
of tensile specimen. Thomas, G.H.; Emery, A.F.; Goods, 
S.H. (Sandia National Labs., Livermore, CA). pp 991-996 of 
Quantitative nondestructive evaluation--Volume 4B. 
Thompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Ultrasonic attenuation measurements were made to deter- 
mine the extent of cavity induced scattering in the steel samples. 
Theoretical calculations for the void induced scattering of the 
acoustic energy were made. Agreement between the experimental 
and theoretical results at the lower strain levels is excellent. Results 
show that it may be possible that several factors such as residual 
stress gradients and texture combine to refocus the acoustic beam at 
the center of the necked region in the specimen and thus the ultra- 
sonic signal strength appears to increase. 
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20344 A lamb wave prediction of shear strength of spot 
welds. On line and postservice evaluation. Rokhlin, S.I,; 
Adler, L. (The Ohio State Univ., Columbus, OH). pp 1005- 
1011 of Quantitative nondestructive evaluation--volume 4B. 
Thompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The principle of utilizing Lamb waves for estimating the di- 
mensions of the weld region is shown schematically. The authors 
determine the diameter of spot welds using ultrasonic measure- 
ments, and they predict the mechanical properties by determining 
the weld strength as a function of the weld diameter. To different 
batches of samples were prepared. Only a very small area of the 
sample heated during the weld, therefore the Lamb wave transduc- 
ers were not affected by the welding heat. It was shown that the 
postcurrent relaxation of the heat affected zone can be measured by 
ultrasonic method and correlated with nugget size and weld 


strength. 


20345 Ultrasonic inspection of alloyed tungsten bars. 
Hartmann, H. (US Army Armament, Munitions, and Chem- 
ical Command, Dover, NJ). pp 1023-1025 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors examine powdered metal alloyed tungsten under 
a microscope. Passage of ultrasound through this structure is rela- 
tively small, and is limited by many dead end paths. 2.25 MHz was 
found to be the best frequency by spectrum analysis. Two inspec- 
tion setups were used in a water tank. Both inspections employed a 
common cradle with four narrow wheels to support each bar under 
its ends. Ultrasonic pulse-echo inspection with longitudinal waves 
straight down the length of each bar was the first inspection. The 
second inspection pulse-echoed shear waves diagnonally across 
each bar. The shear wave inspection was more sensitive than the 
longitudinal wave inspection. Of the hundreds of bars inspected, 
only one with a defect was encountered. The defect was a 2-mm 
long crack located approximately one third of a diameter deep. 


20346 Variations in the acoustelastic constants of aggre- 
gates with finite grain size. Johnson, G.C.; Fisher, M.J. 
(Univ. of California, Berkeley, CA). pp 1035-1042 of Quan- 
titative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

is paper provides estimates for the uncertainties in the se- 

condorder elastic constants (SOEC) and third-order elastic con- 
stants (TOEC) that would be measured by a transducer of given 
size. These estimates are then used to evaluate the expected acous- 
toelastic response and this is compared with the observed behavior 
in 2024-T6 aluminum. The effective grain volume of this material 
was found by a standard optical technique to be 0.26 mm*, so that 
the number of grains involved in a typical measurement is N=270. 
Results for the SOEC, TOEC and their single-crystal variances are 
also presented. 


20347 Acoustelastic measurements of elastic-plastic and 
residual stresses. Fisher, M.J. (Stanford Univ., Stanford, 
CA). pp 1051-1059 of Quantitative nondestructive evalua- 
tion--volume 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The author demonstrates that reliable measurements of elas- 
tic stresses, stresses above yield, and residual stresses due to uniaxial 
plastic deformation can be made of aluminum alloys using simple 
acoustoelastic theory and an accurate relative velocity measurement 
technique. Many useful and relieving experiments concerning resid- 
ual stresses are already possible. A number of preliminary experi- 
ments have been carried out with encouraging results. 
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20348 Evaluation of the absolute acoustoeslastic stress 
measurement technique. Lee, S.S.; Smith, J.F.; Thom 
R.B. (Ames Laboratory, Iowa State Univ., Ames, IA). pp 
1061-1069 of Quantitative nondestructive evaluation— 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A method for the determination of principal stresses and the 
directions in which they act has been described for the case in 
which the principal stress and material symmetry axes do not coin- 
cide. The approach is substantiated by measurements on 6061-T6 
Al. Results from pure titanium plate show behavior inconsistent 
with orthohombic symmetry. The results in 6061-T6 Al, 304 stain- 
less steel, and pure Cu plate are consistent with the apparent mi- 
crostructural insensitivity of stress predictions based on the equa- 
tion presented. 


20349 Acoustoelastic b in plastically deformed 
solids. Pao, Y.H.; Hirao, M. (Cornell Univ., Ithaca, NY). pp 
1071-1077 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A summary of the modified theory of acoustoelasticity is 
presented along with experimental results of acoustoelastic birefrin- 
gence due to plastic strains. Uniaxial tension or compression tests 
and bending tests were performed on 6061-T6 aluminum specimens. 
The acoustoelastic anistropy is found nonlinearly dependent on the 
plastic strains. For strains up to 0.5%, the dependence of acoustoe- 
lastic anisotropy on the plastic strain may be approximated by two 
linear relations, one for the tension and another for the compres- 
sion. 


20350 Nondestructive detection and analysis of stress 
states with polarized ultrasonic waves. Schneider, E.; Goeb- 
bels, K.; Hirsekorn, S.; Pitsch, H. (Fraunhofer Institute, 
Saarbrucken). pp 1079-1088 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Experimental results are presented which demonstrate the 
applicability of ultrasonic techniques. Two difficulties in the nonde- 
structive determination of stress states with ultrasonic techniques 
are discussed: the stress determination in textured materials and the 
influence of prestrain and changes of microstructure on the sound 
velocities and their stress dependences. The application of linear 
polarized shear waves is especially recommended in order to deter- 
mine stress states in technical components. This technique results in 
equations for the stress evaluation which are independent of the ul- 
trasonic path length measurement and in which only one of the 
three third order elastic constants must be known. 


20351 Experimental effects of time-varying thermal gra- 
dients on ultrasonic waves in locally stressed metals. Ander- 
son, W.L. (Univ. of Houston, Houston, TX). pp 1089-1094 
of Quantitative nondestructive evaluation--volume 4B. 
Thompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Calculations are presented which address the influence of 
nonideal boundary conditions and effects of variable length. A 
system configuration for experimental investigation is shown and 
the results of such investigation are described. Directions are out- 
lined for future effort. 


20352 The use of off-axis SH-waves to map out three di- 
mensional stresses in orthotropic plates. Clark, A.V.; Mig- 
nogna, R.B. (Naval Research Lab., Washington, DC). pp 
1095-1107 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 
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From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors show how the method of King & Fortunko can 
be extended to more general stress states, and how a generalized 
birefringence equation can be obtained for three-dimensional stress 
states. The method developed here is a conceptually simple way of 
obtaining an approximate “image” of a three-dimensional stress 
field. There are limitations on resolution, and they are studied for 
some simple stress distributions. 


20353 Relationship between temperature dependence of 
ultrasonic velocity and stress. Salama, K. (Univ. of Houston, 
Houston, TX). pp 1109-1119 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF- 840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The temperature dependence of longitudinal ultrasonic ve- 
locity in polycrystalline cubic structures has been derived in terms 
of second-, third- and fourth-order elastic constants. The derivation 
is made using the Voigt average of elastic constants along with the 
expressions obtained by Hiki et al. for the temperature dependence 
of the isothermal second-order elastic constants of single crystals. 
Comparisons between derived temperature dependence and meas- 
ured quantities in aluminum and copper, yield values of fourth- 
order elastic constants which agree with those previously obtained 
by other investigators using single crystal data. Also, the compari- 
son between the calculated stress derivative of the temperature de- 
pendence and the corresponding experimental values, yields reason- 
able values for the stress dependences of the third- and the fourth- 
order elastic constants of aluminum and copper. Furthermore, 
based on the fact that these values are constants for each material, 
it is concluded that the temperature dependence of ultrasonic ve- 
locity in these materials varies linearly with stress as it is observed 
experimentally. 


20354 An ultrasonic technique for measuring of closure 
forces. Golan, S. (Mine Equipment Research Unit of the 
CSIR, Braamfontein). pp 1121-1131 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The ultrasonic diffraction method is described as a very sen- 
sitive technique for measuring the fatigue crack profile, and the 
magnitude and location of closure forces. The load at which the 
crack is fully open can be determined very accurately. To demon- 
strate the application of the method, a matrix of six contact points 
which were detected with the ultrasonic diffraction method has 
been solved and the closure forces computed. The closure forces 
do not present a continuous spectrum along the crack, but should 
rather be considered as randomly distributed forces. 


Stress and deformation analysis of a tube and cou- 
ae device. Rudolphi, T.J.; Rogge, T.R. (lowa State Univ., 
Ames, IA). pp 1151- 1158 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A quick and efficient method to couple adjoining ends of 
relatively thin walled tubing is described, as is a Nitinol steel alloy 
collar or coupler which has been designed to fit over the two ends 
of the tubing and clamp them together when the collar contracts. 
The methods and approach developed represents a reasonable 
means of approximating the contact stress between the coupler an 
tube. It is recommended that the modeling be done as shown in this 
paper with perhaps a finer tube mesh in the vicinity of the lands. If 
the problem, so modeled, matches the measured values, then a rea- 
sonable level of confidence could be had in the predicted interfacial 
stresses and used for correlation with ultrasonic measurements. 
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20356 Requirements of quantitative NDE in developing 
fracture control plans. Streit, R.D. (Lawrence Livermore 
National Lab., Livermore, CA). pp 1305-1313 of Quantita- 
tive nondestructive evaluation--volume . Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper discusses the basics of LEFM, concepts of frac- 
ture control planning, and the requirements for flaw characteriza- 
tion. Special topics in fracture mechanics are discussed and include 
flaw size, shape and probability of detection. A number of common 
flaw geometries are presented. The authors feel that to develop the 
confidence in flaw sizes and shapes predicted by NDE for a quanti- 
tative evaluation, increased emphasis must be placed on developing 
reliable statistics for the probability of flaw detection and the size 
and shape distribution for different materials and processing histo- 
ries. 


20357 Development of a high reliability flaw character- 
ization module. Gruber, G.J.; Hendrix, G.J.; Mueller, T.A. 
(Southwest Research Institute). pp 1335-1342 of Quantita- 
tive nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper describes the Born inversion technique (BIT), a 
method for estimating the geometrical characteristics of volumetric 
flaws and that uses the specularly reflected wave as input data. 
This technique requires a single backscattered waveform from an 
appropriate transducer to obtain a size estimate. The satellitepulse 
observation technique is also discussed, and it is based on the inter- 
pretation, in terms of flaw types and dimensions, of the separations 
in time of arrival between the specularly reflected R pulse and its 
trailing pulses. The size estimates obtained for 42 detectable test 
flaws are presented in two parts. It is concluded that tiie satellite 
analysis procedures are better candidates for automated application 
than the Born inversion procedures. 


20358 The sample size and flaw size effects in NDI reli- 
ability experiments. Berens, A.P.; Hovey, P.W. (Univ. of 
Dayton, Dayton, OH). pp 1327- 1334 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; 

menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper presents the results of a study designed to evalu- 
ate the number and size of the representative flaws in test speci- 
mens. The flaw detection efficacy of the NDI system in its applica- 
tion environment was measured. The simulation process is de- 
scribed as a convenient method for evaluating the effects of experi- 
mental design factors in NDI reliability studies. Results are present- 
ed and a comparison of median crack lengths is made. The authors 
recommend a minimum sample size of 30 cracked specimens for 
NDI reliability experiments. 


20359 NDE capability modeling from experimental data. 
Rummel, W.D. (Martin Marietta Corp., Denver, CO). pp 
1319-1325 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The probability-of-detection (POD) method of analysis is 
discussed. Common denominators to all validated POD data are 
listed and include: flaw signal response distribution; background 
noise response distribution; fixed and reproducible calibration; and 
applicable acceptance criteria. Nondestructive evaluation modeling 
assumptions are presented, and signal/noise distributions from a 
large flaw are illustrated. An empirical modeling method is de- 
scribed, and application of the model is discussed. Such modeling 
constitutes a significant advancement in NDE engineering technolo- 
gy and it is anticipated to be useful in a wide variety of NDE engi- 
neering applications, including estimation of detection capability to 
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qualify single critical components for service, and to study the ef- 
fects of flaw closure and of post production processing on NDE 
detection capabilities. 


20360 Thermal wave detection of vertical cracks in 
opaque solids. Lin, M.J.; Favro, L.D.; Inglehart, L.J.; Kuo, 
P.K.; Thomas, R.L. (Wayne State Univ., Detroit, MI). pp 
739-744 of Quantitative nondestructive evaluation--volume 
4B. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Results of experimental studies of thermal wave imaging of 
vertical cracks in opaque solids are presented. Optical probe beam 
deflection was the experimental technique used to detect the ther- 
mal wave scattering from such cracks. Thermal wave images of 
fabricated vertical cracks in metals and ceramics are presented. The 
fabricated cracks in metal consist of half-penny shaped wafers of 
mica just below the surfaces of the cylindrical specimens of indium. 
The vertical cracks in ceramics were formed by Knoop indentation, 
followed by a careful machining away of the surface impression of 
the diamond indentor tip. The transverse probe beam deflection, or 
mirage effect detection, is very effective in imaging subsurface ver- 
tical cracks in opaque solids, even for crack dimensions of the 
order of a few tens of microns. It provides a characteristic phase 
reversal as a signature for the detection of these kinds of cracks. 


20361 Theory of mirage effect detection of thermal waves 
in solids. Kuo, P.K.; Favro, L.D.; Inglehart, L.J.; Lin, M.J.; 
Sendler, E.D.; Thomas, R.L. (Wayne State Univ., Detroit, 
MI). pp 745-751 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors concentrate on the calculation of the tempera- 
ture field in the gas resulting from a modulated pointsource at the 
surface of an opaque solid sample. They attempt to solve the prob- 
lem of the distortion of the thermal wave arising from the mis- 
match of thermal properties of the solid and gas at the interface. 
Results show that it is possible to make accurate computations of 
the temperature profiles for the mirage effect detector. A knowl- 
edge of these profiles can serve to provide an interpretation of ex- 
perimental results and a stimulation for further experiments. 


20362 Nonequilibrium segregation and phase instability 
in alloy films during elevated-temperature irradiation in a 
high-voltage electron microscope. Lam, N.G.; Okamoto, P.R. 
(Argonne National Laboratory, Argonne, IL). pp 430-449 of 
Effects of radiation on materials. Philadelphia, PA; Ameri- 
can Society for Testing Materials Geer 1984). (CONF- 
840604—). 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The effects of defect-production rate gradients, caused by 
the radial nonuniformity in the electron flux distribution, on solute 
segregation and phase stability in alloy films undergoing high-volt- 
age electron-microscope (HVEM) irradiation at high temperatures 
are assessed in this paper. Two-dimensional (axially symmetric) 
compositional redistributions were calculated, taking into account 
both axial and transverse radial defect fluxes. It was found that 
when highly focused beams were employed, radiation-induced seg- 
regation consisted of two stages: dominant axial segregation to the 
film surfaces at short irradiation times and competitive radial segre- 
gation at longer times. The average alloy composition within the 
irradiated region could differ greatly from that irradiated with a 
uniform beam, because of the additional atom transport from or to 
the region surrounding the irradiated zone under the influence of 
radial fluxes. As a result, damage-rate gradient effects must be 
taken into account when interpreting in situ HVEM observations of 
segregation-induced phase instabilities. The theoretical predictions 
are compared with experimental observations of the temporal and 
spatial dependence of segregation-induced precipitation in thin films 
of nickel-aluminum, nickel-germanium, and nickel-silicon solid solu- 
tions. 
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20363 Ion bombardment damage in a modified Fe-9Cr- 
1Mo steel. Farrell, K.; Lee, E.H. (Oak Ridge National Lab- 
oratory, Oak Ridge, TN). pp 383-393 of Effects of radiation 
on materials. Philadelphia, PA; American Society for Test- 
ing Materials (Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

A normalized-and-tempered Fe-9Cr-1Mo steel, modified 
with small quantities of niobium and vanadium, was bombarded 
with 4 Me Viron ions to a nomidisplacement level of 100 displace- 
ments per atom (dpa) at temperatures of 400, 450, 500, 550, and 
600°C. The major microstructural damage feature created in the 
lathlike a-ferrite grains was dislocation tangles that coarsened with 
increasing bombardment temperature. Space cavities were hetero- 
geneously distributed at 500 and 500°C. Incorporation of helium 
and deuterium simultaneously in the bombardments at rates of 10 
and 45 atomic parts per million (appm)/dpa, respectively, intro- 
duced very high concentrations of small cavities at all tempera- 
tures, many of them on grain boundaries. These cavities were 
shown to be promoted by helium. A small fraction of the matrix 
cavities exhibited bias-driven growth at 500 and 550°C, with swell- 
ing = 0.4%. This is a very narrow temperature range for bias- 
driven swelling. It is about 125°C higher than the peak swelling 
temperature found in neutron irradiations, which is compatible with 
the higher damage rate used in the ion bombardments. High con- 
centrations of subgrain boundaries and dislocations resulting from 
the heat treatment, and unbalanced cavity and dislocation sink 
strengths in the damage structures contribute to the swelling resist- 
ance. Such resistance may not be permanent. High densities of bub- 
bles on grain boundaries indicate a need for helium embrittlement 
tests. 


20364 Comparison of thermal and irradiated behavior of 
high-strength, high-conductivity copper alloys. Zinkle, S.J.; 
Dodd, R.A.; Kulcinski, G.L. (University of Wisconsin, 
Madison, WI). pp 363-382 of Effects of radiation on materi- 
als. Philadelphia, PA; American Society for Testing Materi- 
als (Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The microstructures of two candidate high-strength, high- 
electrical conductivity copper alloys (AMZIRC and AMAX-MZC) 
have been studied after heavy ion irradiation and after thermal an- 
nealing. An investigation of the behavior of these alloys following 
thermal treatment has shown that much of their strength is due to 
coid-working (high dislocation density). Microhardness measure- 
ments revealed that the MZC and AMZIRC copper alloys have a 
recrystallization temperature of about 475°C. Both alloys have been 
irradiated with 14-MeV copper ions in the temperature range of 
400 to 550°C (0.5 to 0.6 Tm). Samples were irradiated to maximum 
fluences of 3 X 10” ions/m?, which corresponds to a calculated 
peak displacement damage of 15 displacements per atom (dpa) 
based on a damage efficiency of K = 0.3. The irradiated foils have 
been examined in cross-section with an electron microscope. No 
void formation was observed in either alloy for this temperature 
range. Irradiation was found to enhance dislocation recovery and 
grain recrystallization processes in both alloys at the lower tem- 
peratures. The observed results imply that the MZC and AMZIRC 
copper alloys may undergo a significant degradation in their me- 
chanical properties when exposed to irradiation at temperatures 
around 400°C. 


20365 Experimental determination of the critical cavity 

radius in Fe-10Cr for ion irradiation. Horton, L.L.; Mansur, 

L.K. (Oak Ridge National Laboratory, Oak Ridge, T bee pe 

344-362 of Effects of radiation on materials. on 

PA; a Society for Testing Materials an 1984). 
-840604—). 


(CONF 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

An ion bombardment experiment was designed to investigate 
the minimum critical radius, r%, for the ferrite, alloy Fe-10Cr. 
Specimens were implanted with 300 atomic parts per million 
(appm) helium, annealed, and then irradiated to 30 displacements 
per atom (dpa) at 850 K with 4 Me V Fe** ions. The specimens 
cotained a bimodal cavity distribution consisting of a population of 
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larger cavities (average radius 7.6 nm) and a population of smaller 
cavities (average radius 1.2 nm). The upper cut-off of the cavity 
radii for the smaller cavities, 2.5 nm, is interpreted as r°9 Theoret 
ical calculations of r°9 for physically allowable combinations of 
bias, surface energy, vacancy migration energy, and vacancy forma- 
tion energy and entropy were performed using the measured mini- 
mum critical radius and microstructural data. Thus, an estimation of 
these fundamental parameters was made for this alloy. The results 
suggest that a bias of about0.2 is reasonable. An assessment of the 
possible values of the other fundamental parameters is given. In ad- 
dition, the low irradiation-induced dislocation density (1 X 101%/ 
m?), which results in the radio of the dislocation and cavity sink 
strengths, Q, being much less than unity, may be partially responsi- 
ble for the low cavity growth rate in this alloy. 


20366 Comparison of depth-dependent microstructures of 
ion-irradiated Type 316 stainless steels. Sindelar, R.L.; 
Dodd, R.A.; Kulcinski, G.L. (University of Wisconsin, 
Madison, WI). pp 330-343 of Effects of radiation on materi- 
als. Philadelphia, PA; American Society for Testing Materi- 
als Jun 1984), (CONF- 840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The microstructural response of P7, a high-swelling, “pure” 
Type 316 stainless steel and the Magnetic Fusion Engineering 
(MFE) heat of Type 316 stainless steel were investigated after 14- 
Me V nickel-ion irradiation. Specimens of the P7 alloy were irradi- 
ated to fluences of 3.3 X 10'* 14-Me V nickel ions/cm2. Irradiation 
temperatures ranged from 500°C to 650°C (0.45 to 0.6 Tm) . In ad- 
dition, a sample of Type 316 stainless steel was irradiated at 650°C 
(0.6 Tm) to a fluence of 3.3 X 10? 14-Me V nickel ions/cm”. The 
irradiated specimens were examined in cross section by electron mi- 
croscopy. The 500°C irradiation of the P7 alloy produced a depth- 
dependent void distribution influenced by the excess interstitial 
effect of the bombarding ions. The 650°C irradiations of the P7 
alloy produced a bimodal void distribution at the damage peak. The 
650°C irradiation of Type 316 stainless steel produced needle-like 
precipitation in the entire damage region. 


20367 Experimental investigation of the effect of injected 
interstitials on void formation. Badger, B.; Dodd, R.A.; Kul- 
cinski, G.L.; Plumton, D.L.; Sindelar, R.L.; Wolfer, W.G.; 
Zinkle, S.J. (Univ. of Wisconsin Madison, WI). pp 297-316 
of Effects of radiation on materials. Philadelphia, PA; 
American Society for Testing Materials (Jun 1984). (CONF- 
840604—) 


From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA A Jun 1984). 

Pure nickel, a pure” Type 316 stainless steel (P7), and two 
high-strength copper alloys have been irradiated with either 14-Me 
V nickel or copper ions to a peak damage level of 50 displacements 
per atom (dpa) (K=0.8) at homologous temperatures ranging from 
0.4 to 0.6 T /SUB m/ . The irradiated foils have been examined in 
cross section in an electron microscope. The injected interstitial 
effect on the suppression of the measured void densities in nickel 
and P7 was found to increase with decreasing temperature. The 
comparison of these results with nucleation theory shows good 
qualitative agreement. Quantitative discrepancies are attributed to 
diffusional spreading of point defects and to the presence of impuri- 
ty atoms in the matrix. A copper alloy irradiated at 300°C showed 
a small heterogeneous void density characteristic of the high tem- 
perature end of the void swelling regime, while no voids formed in 
the alloys irradiated =400°C. This result is in excellent agreement 
with nucleation theory that indicates the void swelling regime in 
ion-irradiated, low impurity copper should be less than 300°C (0.42 
T /SUB m/ ). 


Evolution of cavity microstructure in ion-irradiated 

Type 316 stainless steel and Fe-20Ni-15Cr alloy. Kohyama, 
A.; Ayrault, G.; Igata, N.; Loomis, B.A. (Univ. of Tokyo, 
Tokyo). 277- 256 of Effects of radiation on materials. 
Philadel shia. PA; American Society for Testing Materials 
(Jun 1984), (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The effect of a helium implantation schedule on the evolu- 
tion of the cavity microstructure in Type 316 stainless steel and Fe- 
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20Ni-15Cr alloy during heavy-ion irradiation was investigated for 
damage levels up to 100 displacements per atom (dpa) with three 
helium injection schedules, that is, 15 atomic parts per million 
(appm) He/dpa, 50 appm He/dpa, and 15 appm He pre-injected 
prior to Ni ion irradiation. In the case of the dual-ion irradiated 
specimens, there was a trend towards a saturation of the swelling 
with increasing damage level that was coincident with the satura- 
tion and a subsequent decrease of the number density of the small 
cavities (<8 nm diameter for Type 316 stainless steel and <4 nm 
for Fe-20Ni-15Cr) and the dislocation density. The bi-modal cavity 
size distribution that was determined for the Fe-20Ni-15Cr alloy at 
40 dpa changed to uni-modal distribution at 65 and 100 dpa. 


20369 Fracture in helium-irradiated type 316 stainless 
steel microtensile specimens. Gerke, R.D.; Jesser, W.A. (De- 

artment of Materials Science, University of Virginia, Char- 
fottesville, VA). pp 605-618 of Effects of radiation on mate- 
rials. Philadelphia, PA; American Society for Testing Mate- 
rials (Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

In an attempt to clarify the role of helium in promoting 
high-temperature intergranular failure in irradiated materials, in situ 
tension experiments have been conducted in a high-voltage electron 
microscope (HVEM) on 40-ym-thick foil microtensile specimens of 
Type 316 stainless steel irradiated with 80 ke V helium ions to a 
fluence of about 1 X 107 ions/m2 It is found for irradiated austen- 
itic stainless steel that when tension testing is performed above 
700°C, intergranular failure occurs; but if the tension test is per- 
formed below 550°C, transgranular failure occurs. In order to 
better examine the role of temperature in causing intergranular fail- 
ure, in situ tension testing was initiated at 700°C, briefly halted 
while the temperature was lowered to just below 550°C, and re- 
sumed at the lower temperature. Specimens tested under these dual 
temperature tension test conditions exhibited intergranular failure at 
700°C and, after the tension test was resumed at 550°C, changed to 
a transgranular failure mode. This result agrees with a growing 
body of data that supports the idea that when helium atoms are 
trapped in bubbles they are benign but if the helium atoms are re- 
leased from their traps and can migrate to the grain boundary and 
reside there as lattice helium, that is, dissolved helium, then the role 
of helium is to reduce ductility and promote intergranular failure. 


20370 Effects of irradiation fluence and creep on fracture 
toughness of type 347/348 stainless steel. Server, W.L.; 
Beeston, J.M.; Haggag, F.M.; Reuther, W.G. (EG&G 
Idaho, Inc., Idaho Falls, ID). pp 548-562 of Effects of radi- 
ation on materials. Philadelphia, PA; American Society for 
Testing Materials (Jun 1984). (CONF-840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The postirradiation fracture toughness of Type 347/348 
stainless steel was investigated using 5.08-mm thick three-point 
bend specimens tested at 427°C. The J /SUB Ic/ values were deter- 
mined using the single-specimen unloading compliance technique in 
accordance with ASTM Test Method for J /SUB Ic/ . A Measure 
of Fracture Toughness (E81381). Equivalent values of plane strain 
fracture toughness, K /SUB Ic/ , were computed from experimen- 
tally determined J /SUB Ic/ values for several fluence levels rang- 
ing from 2.3 to 4.8 X 10”? neutrons (n)/cm?(E > 1.0 MeV) and for 
irradiation creep of 0.0, 0.6, 1.1, and 1.85%. The test matrix in- 
volved four variables: fluence, creep, helium content, and heat-to- 
heat variation. Hence, separation of the individual effects of these 
variables on the K /SUB Ic/ values was not possible due to limited 
irradiated material. However, the results show that an interpolated 
trend exists, that is, K /SUB Ic/ decreases with increasing combina- 
tions of fluence, creep, and helium content. These results also sug- 
gest that irradiation creep has less effect on reducing K /SUB Ic/ 
than has been suggested previously. 


20371 A modified tritium trick technique for doping va- 
nadium alloys with helium. Braski, D.N.; Ramey, D.W. (Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 1211-1224 
of Effects of radiation on materials. Philadelphia, PA; 
American Society for Testing Materials (Jun 1984). (CONF- 
840604—). 
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From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

A modified tritium trick technique was used to implant three 
different levels of *He in V-15Cr-5Ti (% by weight) and Vanstar-7 
specimens before irradiation in the Fast Flux Test Facility (FFTF). 
The modifications include: wrapping of the specimens with tanta- 
lum foil to minimize oxygen contamination, and a 400°C decay- 
time treatment to prevent vanadium tritide formation and to 
produce a *He bubble distribution similar to that produced during 
elevated temperature irradiation. Preliminary results show that both 
modifications were successful. However, the tritium removal step at 
700°C, especially at higher helium levels, allowed large *He bub- 
bles to form in the grain boundaries and severely embrittled the V- 
15Cr-5Ti alloy. A better microstructure for simulation purposes can 
probably be produced by lowering the tritium removal tempera- 
ture. Vanstar-7 specimens consistently absorbed about half as much 
tritium, and subsequently contained half as much *He as V-15Cr- 
5Ti. Implanting *He in vanadium alloys via the tritium trick offers 
a convenient technique to study the mechanism of helium embrittle- 
ment without irradiation and should provide a rapid screening 
method to help develop embrittlement-resistant vanadium alloys. 


20372 Dual-ion irradiation: impact of the conflicting roles 
of helium on void nucleation. Kumar, A.S.; Garner, F.A. 
(University of Missouri, Rolla, MO). pp 493-506 of Effects 
of radiation on materials. Philadelphia, PA; American Soci- 
ety for Testing Materials (Jun 1984). (CONF- 840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

It has been demonstrated recently that ion simulations of 
neutron-induced swelling are strongly affected by the presence of 
the injected ion acting as an extra interstitial atom. The injected in- 
terstitial has been shown to exert a strong influence on both the 
void nucleation and steady-state regimes of swelling. In dual-ion ir- 
radiations where helium and self-ions are injected simultaneously, 
the helium acts as a nucleationassisting gas atom once it finds a va- 
cancy cluster. While diffusing to the cluster, however, helium has a 
high probability of trapping a vacancy and creating an unpaired in- 
terstitial. In this latter role, large levels of coinjected helium tend to 
strongly suppress void nucleation, not only at the lower irradiation 
temperatures cited by other researchers, but also at higher tempera- 
tures. The major consequence of the injected interstitial effect of 
large helium levels is to increase the duration of the transient 
regime of swelling. A similar helium-generated interstitial effect 
also occurs in neutron irradiations, but the impact is negligible 
under most conditions due to the nonlinearity of the injected inter- 
sitial effect and to the absence of the larger influence of injected 
ions. 


20373 Effect of microstructure on the minimum critical 
radius and critical number of gas atoms for swelling. Coogh- 
lan, W.A.; NC L.K. (Oak Rid dge National Laboratory, 
oe a e, TN). pp 481-492 of Effects of radiation on ma- 
terials 


elphia, PA; American Society for Testing Ma- 
terials (Jun 1984). (CONF- -840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 


It has been shown theoreti ly that bias-driven cavity swell- 
ingcan only occur after either a critical cavity radius has been 
achieved or a critical number of gas atoms has been accumulated in 
a cavity. These possibilities merge into each other, as increasing the 
contained gas lowers the critical radius until at the critical number 
of gas atoms the minimum critical radius is achieved. With the ad- 
dition of any more gas, the critical radius disappears and cavity 
swelling is ensured. It is found that these critical quantities are 
highly sensitive to irradiation conditions and material parameters. 
Under fixed irradiation conditions, the critical quantities are re- 
markably strong functions of dislocation density and bias. These re- 
sults are described and their implications for the design of swelling- 
resistant materials are discussed. 


20374 Swelling of AISI Type 304L stainless steel in re- 
sponse to simultaneous variations in stress and displacement 
rate. Porter, D.L.; Garner, F.A. (Argonne National Labora- 
tory, Idaho Falls, "ID). Pp 212-220 of Effects of radiation on 

materials. Philadelphia, PA; American Society for Testing 
Materials (Jun 1984), (CONF- 840604—). 
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From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The void shies of annealed AISI Type 304L stainless 
steel was studied to determine the effects of simultaneous variations 
in several environmental variables, namely, applied stress and dis- 
placement rate. It was found that the transient regime of swelling 
was modified by both variables in much the same way as previous- 
ly observed in single-variable experiments. Lower displacement 
rates and applied tensile stresses shortened the transient regime of 
swelling. In addition, it was discovered that the simultaneous appli- 
cation of lower dose rates and applied stresses shortened the tran- 
sient regime to no lower than that observed in the unstressed pure 
iron-nickel-chromium ternary system, or about 10 displacements per 
atom (dpa). This implies that the 10 dpa transient may be a generic 
minimum for iron-based austenitic alloys. Stress and displacement 
rate appear to act on a common swelling control mechanism, most 
likely the effectiveness of swelling-inhibitive solutes on void nuclea- 
tion. 


20375 Dislocation shielding model of fracture toughness. 
Ohr, S.M.; Chang, S.J. (Oak Ridge National Lab., TN). pp 
157-163 of Fracture: interactions of microstructure, mecha- 
nisms and mechanics. Wells, J.M.; Landes, J.D. (eds.). Pitts- 
burgh, PA; Westinghouse R & D Center (1984). Contract 
W-7405-ENG-26. 

From 113. AIME annual meeting; Los Angeles, CA, USA 
(27-29 Feb 1984). 

In the present paper, a review is given of the dislocation-free 
zone model of fracture and the concept of dislocation shielding of a 
crack tip. An expression for the fracture toughness of a material is 
derived from the model in terms of the parameters describing the 
crack tip geometry. A criterion for ductile vs brittle fracture is pro- 
posed in terms of the condition for crack tip deformation. 17 refer- 
ences, 2 figures. 


20376 Quantitative description of strain rate effects on 
susceptibility to intergranular stress corrosion cracking. 
Maiya, P.S. (Argonne National Lab., IL). pp 2335-2343 of 
Advances in fracture research. Valluri, S.R.; Taplin, 
D.M.R.; Rama Rao, P.; Knott, J.F.; Dubey, R. (eds.). 
Oxford, England; Pergamon Press (1984) 

From 6. international conference on fracture (ICF6); New 
Delhi, India (4-10 Dec 1984). 

The available data on intergranular stress corrosion cracking 
(IGSCC) susceptibility in austenitic stainless steel/water systems, 
which are relevant to boiling water reactors, suggest that the sever- 
ity of IGSC in the sensitized material increases with a decrease in 
strain rate. In the present study, an analysis of the effects of strain 
rate in constant extension rate (CERT) tests has been carried out 
and used to derive correlations between the strain rate and quantifi- 
able IGSCC susceptibility parameters (e.g., average crack growth 
rate and time to failure). Good agreement is obtained between the 
results of the analysis and CERT test results over a wide range of 
strain rates. 13 references, 5 figures, 1 table. 


20377 Thermodynamic and kinetic factors in the pyroche- 
mistry of submerged arc flux welding of iron-based alloys. 
Blander, M.; Olson, D.L. (Argonne National Lab., IL). pp 
271-277 of Second international symposium on metallurgical 
slags and fluxes. Fine, H.A.; Gaskell, D.R. (eds.). Lexing- 
ton, KY; University of Kentucky (1984). 

From 2. international symposium on metallurgical slags and 
fluxes; Lake Tahoe, NV, USA (11-14 Nov 1984). 

Analyses of experimental studies of submerged arc flux 
welding aids in understanding the complex array of thermodynamic 
and kinetic factors which control the compositions of weld metal is 
presented. Important reactions occur at the interfaces between the 
different phases (e.g., molten weld rod, slag, arc plasma, weld pool, 
and solid base plate). Important kinetic factors include diffusion 
control of reaction rates and of chemical potentials of components 
at interfaces, bubble nucleation kinetics, and rates of crystallization 
of weld metal. These factors influence the transfer of elements such 
as Mn, O, Si, P, S, and C into (or out of) weld metal. An important 
factor generally overlooked is that interphase transfer of an element 
is influenced by interfacial chemical potentials and not the bulk 
chemical potentials. 5 references. 
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20378 Application of positron annihilation in materials 
science. Siegel, R.W.; Fluss, M.J.; Smedskjaer, L.C. (Ar- 
gonne National Lab., IL). pp 131-151 of Microstructural 
characterization of materials by non-microscopical tech- 
niques. Andersen, N.H.; Eldrup, M.; Hansen, N.; Jensen, 
D.J.; Leffers, T.; Lilholt, H.; Pedersen, O.B.; Singh, B.N. 
(583) Roskilde, Denmark; Risoe National Laboratory 
(1984). 

From 5. Risoe international symposium on metallurgy and 
materials science; Roskilde, Denmark (3-7 Sep 1984). 

Owing to the ability of the positron to annihilate from a va- 
riety of defect-trapped states, positron annihilation spectroscopy 
(PAS) has been applied increasingly to the characterization and 
study of defects in materials in recent years. In metals particularly, 
it has been demonstrated that PAS can yield defect-specific infor- 
mation which, by itself or in conjunction with more traditional ex- 
perimental techniques, has already made a significant impact upon 
the determination of atomic-defect properties and the monitoring 
and characterization of vacancy-like microstructure development, 
as occurs during post-irradiation annealing. The applications of 
PAS are now actively expanding to the study of more complex 
defect-related phenomena in irradiated or deformed metals and 
alloys, phase transformations and structural disorder, surfaces and 
near-surface defect characterization. A number of these applications 
in. materials science are reviewed and discussed with respect to 
profitable future directions. 72 references, 10 figures, 1 table. 


20379 Application of extraction replicas and analytical 
electron microscopy to precipitate phase studies. Kenik, E.A.; 
Maziasz, P.J. (Oak Ridge National Lab., TN). pp 231-234 of 
Analytical electron microscopy - 1984. Williams, D.B.; Joy, 
D.C. (eds.). San Francisco, CA; San Francisco Press, Inc. 
(1984). Contract AC05-840R21400. 

When analytical electron microscopy (AEM) is applied to 
multiphase materials, the question of the relative dimensions of the 
excited volume and the phase being analyzed arises. If the excited 
volume is not significantly smaller than the second-phase volume, 
in-foil analysis does not reveal the actual phase composition; com- 
positional analyses can be far more accurate when the same AEM 
analyses are performed on extraction replicas. The preparation, ad- 
vantages, and limitations of extraction replicas for AEM are dis- 
cussed in this paper. Several applications are included in order to 
emphasize the benefits of employing extraction replicas in conjunc- 
tion with in-foil analysis. 6 figures. 


20380 Characterization of supported metal catalysts by 

microdiffraction, and microanalysis techniques. 
Dhere, A.G.; Reucroft, P.J.; De Angelis, R.J.; Bentley, J. 
(Univ. of Kentucky, Lexington). pp 196-200 of Analytical 
electron microscopy - 1984. Williams, D.B.; Joy, D.C. 
(eds.). San Francisco, CA; San Francisco Press, Inc. (1984). 
Contract AS05-82ER 12098;AC05-840R21400. 

Supported metal catalysts contain active metallic particles 
dispersed on a relatively inert ceramic support material. The size of 
metallic particles in supported metal catalysts ranges from 3 to a 
few hundred nanometers and the support material has particles with 
sizes ranging in micrometers. It has been observed that the activity 
of such a catalyst depends on the size of metallic particles, which in 
turn determines the surface area. It was also shown that the pres- 
ence of structural defects in the metallic particles adds to the 
number of active atom sites. Besides the size and the defect struc- 
ture of the catalysts, there is some dependence of the activity of the 
catalysts on the type of support material. For example, a 11.9% Ni/ 
SiO: catalyst with nickel particles in the size range of 2 to 30 nm 
and an average particle size of 6 nm showed 30 to 40 times larger 
methanation turnover numbers than a 14.2% Ni/MgSiOs catalyst 
containing smaller nickel particles between 2 and 26 nm with an av- 
erage of 4 nm. This result leads to a possibility of the metal-support 
interactions affecting the performance of the catalyst. 12 references, 
5 figures, 1 table. 


20381 Sputter-induced compositional changes in a Ni-Si 
alloy. Rehn, L.E.; Boccio, V.T.; Weidersich, H. (Argonne 
National Lab., IL). Surface Science; 128: 37-50(1983). 

In-situ measurements of surface and subsurface compositional 
changes induced by heating and by ion sputtering of a Ni-12.7 at 
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%Si alloy at temperatures between 30 and 700°C are reported. 
Auger transitions with different average escape depths and post- 
sputtering, room-temperature profiling were used to separate com- 
positional changes that occur at different depths below the surface. 
Equilibrium enrichment of silicon corresponding to a thin surface 
coating of y’-NisSi was observed at elevated temperatures. Stoichi- 
ometric sputtering was found between 30 and 600°C. Thermally-in- 
duced silicon surface enrichment in the absence of preferential sput- 
tering caused significant loss of silicon from the specimen subsur- 
face during sputtering at elevated temperatures although the very 
near-surface composition remained equal to that of the bulk. 20 ref- 
erences, 8 figures. 


20382 (NUREG/TR—0051) Investigations on the selec- 
tive corrosion behavior of materials used in light water reac- 
tors. Hickling, H.; Werner, A.; Wieling, N. (Nuclear Regu- 
latory Commission, Washington, DC (USA); Kraftwerk 
Union A.G., Erlangen (Germany, F.R.). Bereich Reaktor- 
technik). Oct 1978. Translation of BMFT-RS-159, February- 
March 1977. 178p. NTIS, PC A09/MF AOl1 - GPO. File 
Number T185901897. 

This report is presented in three parts including: a literature 
study on crevice, pitting, and fatigue corrosion; a literature study 
on stress-induced corrosion, intergranular stress-induced corrosion 
cracking, and hydrogen-induced stress corrosion cracking; and the 
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REFER ALSO TO CITATION(S) 19005, 19222, 19403, 20184, 20283, 20342, 
20360, 20452, 20453, 20544 


20383 (CEA-CONF—7459) Effects of irradiation on the 
blue bronzes Ksub(0.30) MoO; and Rbsub(0.30) MoOs. Bouf- 
fard, S.; Sanquer, M.; Mutka, H. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France)). 1984. 6p. 
(CONF-8409166—3). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86750689. 

From International conference on charge density waves in 
solids; Budapest, Hungary (3 Sep 1984). 

The irradiation induced defects act as strong pinning centers 
at very low defect concentration. The threshold field increases lin- 
early with the defect concentration. The metastable properties are 
governed by the presence of such defects: a smooth threshold of 
non linearity becomes a switch associated with large hysteresis. The 
results suggest that deformable CDW (charge density wave) are ar- 
ranged in domains and trapped in metastable states. 


20384 (CONF-851217—52) Grain-boundary, glassy-phase 
identification and possible artifacts. Simpson, Y.K.; Carter, 
C.B.; Sklad, P.; Bentley, J. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Materials Science and Engineering; Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO0S5- 
840R21400;AC05-760R00033;FG02-84ER45092. 9p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86007336. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Specimen artifacts such as grain boundary grooving, surface 
damage of the specimen, and Si contamination are shown experi- 
mentally to arise from the ion milling used in the preparation of 
transmission electron microscopy specimens. These artifacts in po- 
lycrystalline, ceramic specimens can cause clean grain boundaries 
to appear to contain a glassy phase when the dark-field diffuse scat- 
tering technique, the Fresnel fringe technique, and analytical elec- 
tron microscopy (energy dispersive spectroscopy) are used to iden- 
tify glassy phases at a grain boundary. The ambiguity in interpret- 
ing each of these techniques due to the ion milling artifacts will be 
discussed from a theoretical view point and compared to experi- 
mental results obtained for alumina. 
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20385 (CONF-8511146—1) Review of fracture properties 
of nuclear materials determined by Hertzian indentation. 
Routbort, J.; Matzke, H. (Argonne National Lab., IL 
(USA); Commission of the European Communities, Karls- 
ruhe (Germany, F.R.). European Inst. for Transuranium 
Elements). 1985. Contract W-31-109-ENG-38. 13p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86005520. 

From Conference on indentation fracture and mechanical 
properties of ceramic fuels, waste ceramics and glasses; Karlsruhe, 
F.R. Germany (11 Nov 1985). 

A brief description of the determination of the surface frac- 
ture energy and the fracture toughness from a Hertzian indentation 
test is given. A number of theoretical and experimental problems 
are discussed. Results obtained on a variety of nuclear fuels and nu- 
clear-waste-containment materials are reviewed and compared with 
values measured by other techniques. The Hertzian indentation test 
yields reliable fracture parameters. 


20386 (CONF-8604130—1) Microcrystalline growth stud- 
By in model oxide by dynamic laser-light scattering methods. 
ers, C.H.; Harris, M.T. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86007300. 
From 4. contractors’ workshop on advanced laser technolo- 
gy for chemical measurements; Seattle, WA, USA (29 Apr 1986). 
A state-of-the-art laser-light. scattering facility has been de- 
veloped for determining the average size of a seed material. The 
homogeneous nucleation technique has been used to study tetraeth- 
oxy orthosilane (TEOS), which hydrolyzes to produce silica. The 
titanium analog of TEOS is also being studied. (DLC) 


20387 (DOE/CH—19) FY-1984 annual report: spent fuel 
and UO, source term evaluation results, Gray, W.J.; McVay, 
G.L. (Pacific Northwest Labs., Richland, WA (USA)). Feb 
1986. Contract AC06-76RL01830. 57p. (PNL—5650). NTIS, 
PC A04/MF A01; GPO Dep: File Number DE86007740. 

Spent fuel is being considered as a possible waste form for 
disposal in a salt repository. Static leach tests of spent fuel in salt 
brine have been conducted to provide a source term that can be 
used for modeling the potential for release of radionuclides from 
the repository. The distribution of radionuclides after release from 
the spent fuel has also been investigated. In addition. leach tests on 
unirradiated UO, pellets have been conducted as an aid toward in- 
terpretation of the spent fuel results. Results from the spent fuel 
tests showed. that almost all of the release of the four elements 
tested (U, Pu, Tc, and Cs) occurred in the first 5 days and that 
very little additional release occurred over the next 175 days. Iron 
coupons in some of the tests had no effect on the total release, but 
it drastically reduced solution concentrations for all elements tested 
except Cs. Zircaloy coupons had little or no effect. The purpose of 
the UO, tests conducted in FY-1984 was to determine whether a 
UsO, surface layer on UO, pellets had any effect on leaching char- 
acteristics. It did not. 


20388 (LA-UR—85-4445) Thermochemical modeling of 
thermite-type reactions. Behrens, R.G.; Hansen, G.P. (Los 
Alamos National Lab., NM (USA); Rice Univ., Houston, 
TX (USA). Dept. of Chemistry). 1985. Contract W-7405- 
ENG-36. 20p. (CONF-8510280—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004748. 

From DARPA/ARMY symposium; Daytona Beach, FL, 
USA (21 Oct 1985). 

Purpose of this work was to use thermodynamic modeling to 
study the chemistry associated with the synthesis of TiB2, SiC, and 
TiC by thermite-type reactions. Side reactions (including vaporiza- 
tion reactions) compete with the primary reaction and thus de- 
crease the yield of a desired product. The relative importance of 
side reactions is governed in part by the thermodynamic stabilities 
of byproducts relative to the stabilities of the major products. The 
computer program SOLGASMIX was used to compute condensed 
phase stability diagrams for the four chemical systems. 
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20389 (LA-UR—86-615) Performance assessment of re- 
fractory samples in the Los Alamos Controlled Air Incinera- 
tor. Hutchins, D.A.; Borduin, L.C.; Koenig, R.A.; Vav- 
ruska, J.S.; Warner, C.L. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 7p. (CONF- 
860317—19). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86007381. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

A refractory evaluation project was initiated in 1979 to 
study the performance of six selected refractory materials within 
the Los Alamos Controlled Air Incinerator (CAI). Determining re- 
fractory resistance to thermal shock, chemical attack, and plutoni- 
um uptake was of particular interest. The experimental refractories 
were subjected to a variety of waste materials, including transuran- 
ic (TRU) contaminated wastes, highly chlorinated compounds and 
alkaline metal salts of perchlorate, chlorate, nitrate and oxylate, 
over the six year period of this study. Results of this study to date 
indicate that the use of high alumina, and possibly specialty plastic 
refractories, is advisable for the lining of incinerators used for the 
thermal destruction of diverse chemical compounds. 12 refs., 4 tabs. 


(N—86-13495) Fractured toughness of Si;N, meas- 
ured with short bar chevron-notched specimens. Salem, J.A.; 
Shannon, J.L.,JR. (National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis Research Center). 
1985. 19p. NTIS, PC A02/MF AOI. 

The short bar chevron-notched specimen is used to measure 
the plane strain fracture toughness of hot pressed SisN. Specimen 
proportions and chevron-notch angle are varied, thereby varying 
the amount of crack extension to maximum load (upon which K 
sub IC is based). The measured toughness (4.68 + or - 0.19 MNm 
to the 3/2 power) is independent of these variations, inferring that 
the material has a flat crack growth resistance curve. 


20391 (UCRL—93198) Development of accurate estima- 
tion methods for calculating heat capacities of refractory: ma- 
terials. Krikorian, O.H. (Lawrence Livermore National 
Lab., CA (USA)). Dec 1985. Contract W-7405-ENG-48. 
lip. (CONF-860474—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86004242. 

From 1. Asian thermophysical properties conference; Beij- 
ing, China (21 Apr 1986). 

Factors that contribute to the heat capacities of solids are 
analyzed and correlation methods are developed for accurately esti- 
mating these factors for the refractory borides, carbides, nitrides, 
and oxides. High temperature heat capacities calculated for the bor- 
ides are found to agree with experiment to within +-3%. 


20392 Duality in the creep rupture of a_ polycrystalline 
alumina. Dalgleish, B.J.; Evans, A.G.; Slamovich, E.B. 
(Center for Advanced Materials, Lawrence Berkeley Labo- 
ratory, and Department of Materials Science and Mineral 
Engineering, University of California, Berkeley, CA). Jour- 
nal of the American Ceramic Society; 68: No. 11, 575- 
581(Nov 1985). 

Creep rupture experiments performed on a polycrystalline 
alumina have revealed a duality in fracture behavior associated 
with a crack blunting threshold. At high stresses, or in the presence 
of large preexisting flaws, fracture is dictated by the slow creep 
growth of flaws and exhibits substantial statistical variability. At 
lower stresses, preexisting flaws blunt, and failure is delayed. In this 
regime, failure occurs by the coalescence of creep damage, mani- 
fested as shear bands, and the failure strain becomes inversely de- 
pendent on the applied stress. 


20393 Indenter flaw geometry and fracture toughness es- 
timates for a glass-ceramic. Shetty, D.K.; Duckworth, W.H.; 
Rosenfield, A.R. (Battelle Columbus Laboratories, Colum- 
bus, Ohio). Journal of the American Ceramic Society; 68: No. 
10, C282-C284(Oct 1985). 

Shapes of cracks associated with Vickers indenter flaws in a 
glass-ceramic were assessed by stepwise polishing and measuring 
surface traces as a function of depth. The cracks were of the 
Palmqvist type even at 200-N indentation load. The load depend- 
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ence of crack lengths and fracture toughness estimates were exam- 
ined in terms of relations proposed for Palmqvist and half-penny 
cracks. Estimates based on the half-penny crack analogy were in 
closer agreement with bulk fracture toughness measurements de- 
spite the Palmqvist nature of the cracks. 


20394 Suppression of insulator charging during second- 
ary-ion mass spectroscopy and scanning electron microscopy. 
Giraldez, E.; Dolhert, L.; Kingery, W.D.; Petuskey, W.T. 
(Ceramics Division, Department of Materials Science and 
Engineering, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts). Journal of the American Ceramic So- 
ciety; 68: No. 10, C286-C287(Oct 1985). 

Work with a hot stage capable of temperatures of up to 
200°C } has shown that charging of insulating materials in a scan- 
ning electron microscope can be completely eliminated by heating 
the sample to several hundred degrees centigrade. A similar scheme 
was devised to eliminate charging in a secondary-ion mass spec- 
trometer in order to study oxygen-18 concentration profiles in 
MgO. Before and during analysis the sample surface was exposed 
to a high-energy electron beam. The mechanism responsible for the 
elimination of spurious charging is related to surface heating by the 
electron beam. 


20395 Preparation and X-Ray diffraction studies of 
curium hydrides. Gibson, J.K.; Maire, R.G. (Transuranium 
Research Laboratory, Conia Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN). Journal of Solid State 
Chemistry; 59: No. 3 aT 32NGct 1985). 

Curium hydrides were prepared by reaction of curium-248 
metal with hydrogen and characterized by X-ray powder diffrac- 
tion. Several of the syntheses resulted in a hexagonal compound 
with average lattice parameters of a = 0.3769(8) nm and co = 
0.6732(12) nm. These products are considere to be CmHs~s by 
analogy with the behavior of lanthanide-hydrogen and lighter acti- 
nide-hydrogen systems. Face-centered cubic products with an aver- 
age lattice parameter of a = 0.5322(4) nm were obtained from 
other curium hydride preparations. This parameter is slightly small- 
er than that reported previously for cubic curium dihydride, CmH 
/SUB 2-x/ (B.M. Bansal and D. Damien. Inorg. Nucl. Chem. Lett. 
6 603, 1970). The present results established a continuation of typi- 
cal heavy trivalent lanthanidelike behavior of the transuranium acti- 
nide-hydrogen systems through curium. 


20396 Overview of DoE ceramic R&D for heat engines. 
Schulz, R.B. (U.S. Department of Energy, Washington, 
DC). American Ceramic Society Bulletin; 64: No. 9, 1229- 
1231(Sep 1985). 

The Automotive Technology Development Program is a 
part of the activities in the Office of Transportation Systems under 
the DoE Assistant Secretary for Conservation and Renewable 
Energy. The NASA Lewis Research Center technically manages 
the engine development projects (gas turbine, Stirling and adibatic 
diesel). The Oak Ridge National Laboratory (ORNL) technically 
manages the ceramic technology development and the alternative 
fuels utilization projects. Since almost all of the ceramic R&D for 
heat engine applications is accomplished under this program, it is 
the main focus of the paper. 


20397 Estimation of the thermophysical and mechanical 
properties and the equation of state of Li.O. Krikorian, O.H. 
(Lawrence Livermore National Lab., CA, USA). High Tem- 
rire High Pressures; 17: No. 2, 161-172(1985). (CONF- 


From 9. European conference on thermophysical properties; 
Manchester, UK (17 1984). 

Correlation methods based on Knoop microhardness and 
melting points are developed for estimating tensile strength. Young 
modulus, and Poisson ratio are given for LieO as a function of grain 
size, porosity, and temperature. Generalized expressions for ex- 
trapolating the existing data on thermal conductivity and thermal 
expansivity are given. These derived thermophysical data are com- 
bined to predict thermal stress factors for LixO. Based on the avail- 
able vapor pressure data on LigO and empirical correlations for the 
equation of state in the liquid and vapor phases, estimates of the 
properties of LizO are made: an approximate critical temperature of 
6800 +- 800 K is obtained. 
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20398 Cation self-diffusion in disordered VO /SUB x/ . 
Kumarakrishnan, S.; Mason, T.O.; Peterson, N.L. (Materials 
Science and Technology Division, Argonne National Labo- 
ratory, Argonne, IL). Journal of Physics and Chemistry of 
Solids; 46: No. 9, 1007-1014(1985). 

The diffusion of **V in disordered VO /SUB x/ crystals has 
been measured by a serial-sectioning technique as a function of tem- 
perature (1100-1500°C) over the homogeneity range 0.78 < x < 
1.28 The temperature dependence of the cation tracer diffusivity at 
each fixed composition is characterized by an Arrhenius behavior 
in the temperature range 1100-1500°C. The Arrhenius parameters 
decrease rather sharply near the stoichiometric composition as the 
composition increases from the metal-rich to th metal-deficient 
regime; the activation energy for diffusion decreases from about71 
kcal/mole to about48 kcal/ mole, and the frequency factor de- 
creases by nearly two orders of magnitude (from about5 cm?/s to 
about0.05 cm?/s). It is concluded that the significant difference in 
the cation self-diffusion behavior between the metal-rich and the 
metal-deficient VO /SUB x/ may be attributed to the significant 
differences in the defect structures of the two regimes. The various 
possible diffusion mechanisms are explored, and comparisons of the 
cation diffusion behavior in VO /SUB x/ with that of the related 
transition-metal monoxides TiO /SUB x/ and Fe,” 5O are made. It 
is concluded that the experimental results for the entire composition 
range are consistent with the process of diffusion occurring by the 
migration of monovacancies in equilibrium with defect clusters, the 
nature of the clusters being different for x < 1 and x > 1. 


20399 Locating surface-connected flaws in ceramics with 
a bubble tester. Friedman, W.D. (The Standard Oil Co., 
Cleveland, OH). pp 799-806 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Only methods that indicate size as well as location were se- 
lected to locate surface-connected flaws in ceramics. Bubble testing, 
thermal-wave imaging, krypton gas impregnation, and moisture 
analysis were chosen for further testing, particularly to learn if they 
can determine if subsurface defects are large enough to be a serious 
problem. Defect sensitivity must be in the 30 to 100 micron range. 
Backfilling techniques, viewing and data acquisition, and compari- 
son with fluorescent penetrant inspection are discussed in this 
paper. A comparison of the methods used is presented. 


20400 Effects of surface residual stress on crack behavior 
and fracture stress in ceramics, Khuri-Yakub, B.T.; Clarke, 
L.R. (Stanford Univ., Stanford, CA). pp 1133-1140 of Quan- 
titative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The effects of residual stresses on the long slot-like cracks 
induced by machining operations have been investigated. Annealing 
relieves the residual stress and the crack is now open at the mouth, 
but in contact at asperities. It has further been shown that experi- 
mental measurements of the reflection coefficient of surface acous- 
tic waves incident on the annealed and unannealed cracks are in 
agreement with theory. These robust techniques for crack sizing 
can be employed with focused transducers. 


20401 Thermal diffusivity in pure and coated materials. 
Thomas, R.L.; Favro, L.D.; Inglehart, L.J.; Kuo, P.K.; Lin, 
M.J. (Wayne State Univ., Detroit, MI). pp 859-866 of Quan- 
titative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840739—). 

From 4. international conference on clustering aspects of nu- 
clear structure and nuclear reactions; Chester, UK (23 Jul 1984). 

The authors demonstrate that measurements of the trans- 
verse optical probe beam deflection angle in mirage effect thermal 
wave detection in an opaque solid can provide a direct and accu- 
rate determination of the surface thermal diffusivity constant of the 
solid. Measurements have been carried out on a number of pure 
materials, including single crystals of Al, Cu and InSb, silicon car- 





2741 / ERA-11/9 


bide and silicon nitride ceramics, and a nickel based alloy. Experi- 
mental data is presented for a partially coated platform of a nickel- 
based alloy turbine blade, showing the feasibility of utilizing this 
technique to characterize the thermal properties of coated materi- 
als. 


20402 Tracer surface diffusion on uranium dioxide. 
Zhou, S.Y.; Olander, D.R. (Univ. of California, Berkeley). 
Surface Science; 136: 82-102(1984). Contract ACO03- 
76SF00098. 

Surface diffusion on UOz was measured by the spreading of 
U-234 tracer on the surface of a duplex diffusion couple consisting 
of wafers of depleted and enriched UO: joined by a bond of urani- 
um metal. Spurious gas-phase transport was eliminated by a mask- 
ing technique. Surface diffusion coefficients measured at tempera- 
ture between 1760 and 2110°C ranged from 0.1 to 2 cm?/s. These 
results correspond to Arrhenius-type behavior with an activation 
energy of 72 +/- 15 kcal/mol, and a preexponential factor 5 x 10° 
cm?/s with a 1-2 order of magnitude uncertainty range. The preex- 
ponential factor was in reasonable accord with the nonlocalized 
surface diffusion model of Bonzel, although the jum distance im- 
plicit in this theory appears to be unacceptably large. No significant 
effect of the atomic weight of the inert species in the gaseous envi- 
ronment at 1 atm pressure was detected, a result which is not in- 
consistent with the theory. 21 references, 5 figures, 1 table. 


20403 Modification of the near-surface region of ALO; 
by ion implantation. White, C.W.; Farlow, G.C.; Naramoto, 
H.; McHargue, C.J.; Appleton, B.R. (Oak Ridge National 
Lab., TN). Materials Research Society Symposia Proceedings; 
24: 163-172(1984). Contract W-7405-ENG-26. 

Physical and structural property changes resulting from ion 
implantation and thermal annealing of a-AlOs are reviewed. Em- 
phasis is placed on damage production during implantation, damage 
recovery during thermal annealing, and impurity incorporation 
during thermal annealing. Physical and structural property changes 
caused by ion implantation and annealing are correlated with 
changes in the mechanical properties. 19 references, 13 figures. 


20404 High-resolution microscopy investigation of the 
system ZrO.-ZrN. Van Tendeloo, G.; Thomas, G. (RUCA, 
Univ. of Antwerp, B 2020 Antwerpen). pp 164-173 of Sci- 
ence and technology of zirconia II. Claussen, N.; Ruhle, M.; 
Heuer, A.H. Columbus, OH; American Ceramic Society, 
Inc. (1983). (CONF-8306277—). Contract AC03-76SF00098. 

From 2. international conference on the science and technol- 
ogy of zirconia; Stuttgart, F.R. Germany (21 Jun 1983). 

The system ZrO2-ZrN has been investigated using different 
electron microscopy techniques. In the range between 2.5 and 75 
mol% ZrN, an incommensurate modulated structure is formed, 
having rhombohedral symmetry based on the Zr7Oi:N2 structure 
which is isostructural to ZrsSc2.0i3. The modulation is most prob- 
ably due to pseudoperiodic composition fluctuations of nitrogen 
with respect to oxygen. The final structure can be described as a 
completely coherent mixture of pure Zr7Ox, layers alternating with 
ZrzO11N2 layers perpendicular to the rhombohedral threefold axis. 
The incommensurability arises from local deviations in spacing 
and/or orientation of these layers. Monoclinic precipitates embed- 
ded in this rhombohedral matrix are characterized with the help of 
high-resolution electron microscopy combined with optical micro- 


20405 Microstructural studies of Y.Os3-containing tetrag- 
onal ZrO, polycrystals (Y-TZP). Ruhle, M.; Claussen, N.; 
Heuer, A.H. (Max Planck Institut fur Metallforschung, In- 
stitut fur Werkstoffwissenschaften, Stuttgart). pp 352-370 of 
Science and technology of zirconia II. Claussen, N.; Ruhle, 
M.; Heuer, A.H. Columbus, OH; American Ceramic Socie- 
ty, Inc. (1983). (CONF-8306277—). Contract ACO02- 
83ER45006. 

From 2. international conference on the science and technol- 
ogy of zirconia; Stuttgart, F.R. Germany (21 Jun 1983). 

Strong, tough, Y2Os-containing 100% tetragonal ZrO: fine- 
grained polycrystals (Y-TZP) appear to have an unusally good 
combination of mechanical properties. The authors have studied the 
microstructures of 11 different Y-TZPs containing 3-6 wt% Y2Os, 
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most of which are commercially available. Although tetragonal (t)- 
ZrOz is the dominant phase in each material, cubic (c)-ZrO2 and a- 
AkOs are present in some samples. All samples contain a continu- 
ous grain-boundary yttrium silicate phase which also usually con- 
tains Al,Os. The size distribution and volume fraction of each com- 
ponent of the microstructure; as well as variation in the local chem- 
istry of the crystalline phases, have been determined by analytical 
electron microscopy, including EDS analysis. 


20406 Ripening of inter- and intragranular ZrO, particles 
in ZrO2-toughened AkLOs. Kibbel, B.W.; Heuer, A.H. (Case 
Western Reserve Univ., Dept. of Metallurgy and Materials 
Science, Case Institute of Technology, Cleveland, OH 
44106). pp 415-424 of Science and technology of zirconia II. 
Claussen, N.; Ruhle, M.; Heuer, A.H. Columbus, OH; 
American Ceramic Society, Inc. (1983). (CONF-8306277—). 
Contract AC02-77ER04217. 

From 2. international conference on the science and technol- 
ogy of zirconia; Stuttgart, F.R. Germany (21 Jun 1983). 

Ripening of intergranular and intragranular ZrO: particles in 
ZrO2-toughened AlOs (ZTA) was studied at 1600°C. The increase 
in average ZrOz particle size and average AleOs grain size, as well 
as the change in ZrO: particle-size distributions, are given and ana- 
lyzed in terms of classical Ostwald ripening theory, on the one 
hand, and coalescence due to particle drag, on the other. 


20407 A thermodynamic approach to fracture toughness 
in PSZ. Seyler, R.J.; Lee, S.; Burns, S.J. (University of 
Rochester, Materials Science Program, Department of Me- 
chanical Engineering, Rochester, NY). pp 213-224 of Sci- 
ence and technology of zirconia II. Claussen, N.; Ruhle, M.; 
Heuer, A.H. Columbus, OH; American Ceramic Society, 
Inc. (1983). (CONF-8306277—). Contract AC02- 
81ER 10856. 

From 2. international conference on the science and technol- 
ogy of zirconia; Stutt F.R. Germany (21 Jun 1983). 

The Clausi lapeyron equation is used to relate volume 
and shear phase changes to the crack-tip deformation zone. Shear 
transformations, which have a unique role in fracture toughening of 
PSZ, shield the crack tip from the applied stress intensity factor for 
a crack that is held stationary. Crack-tip shields from volume and 
normalized strain transformations are computed to be zero for sta- 
tionary cracks and this deformation zone is much smaller than the 
shear transformation zone. Shear transformations in bulk specimens 
are deduced by measuring length changes vs temperature on sam- 
ples that were previously subjected to a uniaxial compressive stress, 
i.e. with a shear component, during a thermal cycle. 
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20408 (EGG-M—30485) Damping capacity measurements 
for characterization of degradation in advanced materials. 
Mantena, R.; Gibson, R.F.; Place, T.A. (Idaho Univ., 
Moscow (USA). Dept. of Mechanical Engineering). 1986. 
Contract AC07-761D01570. 16p. (CONF-860438—2). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86007656. 

From 31. national symposium and exhibition of the Society 
for the Advancement of Material and Process Engineering; Las 
Vegas, NV, USA (8 Apr 1986). 

This paper describes the application of damping capacity 
measurements for characterization of degradation in advanced ma- 
terials. A recently developed impulse-frequency response technique 
was used to obtain damping capacity measurements on crossplied 
E-glass/epoxy laminates which had been subjected to four-point 
bending and cantilever bending to produce matrix cracking in the 
transverse plies. The size and location of the damage zone were 
correlated with changes in damping. With the expected introduc- 
tion of Rapidly Solidified Alloys (RSA) as effective alternatives to 
conventional materials, the applicability of damping capacity meas- 
urements as a nondestructive means of evaluating degradation in 
these materials was also studied. A conventional A710 structural 
steel having three different microstructures was used for developing 
the methodology to be used later on RSA specimens. It is shown 
that damping is more sensitive to matrix cracking than stiffness is in 
E-glass/epoxy composite specimens. In the case of A710 steel, the 
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damping changes at low strain, though significant, do not correlate 
with the mechanical property data. Damping data at high strains 
does correlate with the mechanical property data, however. 


20409 (LA-UR—86-628) Performance of commercial and 
research grade SiC whiskers in a borosilicate glass matrix. 
Gac, F.D.; Petrovic, J.J.; Milewski, J.V.; Shalek, P.D. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 13p. (CONF-860152—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007379. 

From 10. annual conference on composites and advanced ce- 
ramic materials; Cocoa Beach, FL, USA (19 Jan 1986). 

Dry blending of the whiskers and glass powder yielded com- 
posites of satisfactory, but not optimum, homogeneity. The whisk- 
ers inhibited composite densification, but this could be remedied by 
modifying the hot-pressing conditions. All types of whiskers pro- 
duced improvements in the flexural strength of the composites, 
with the highest value achieved with the smallest diameter whisk- 
ers. The composites displayed a 4- to 5-fold increase in fracture 
toughness compared to that displayed by the unreinforced glass, 
but definitive trends could not be related to the whisker size char- 
acteristics. 


20410 (N—86-11260) High Temperature Polymer Matrix 
Composites. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Sep 
1985. 409p. NTIS, PC A18/MF A0Ol1. 

The purpose of the conference is to provide scientists and 
engineers working in the field of high temperature polymer matrix 
composites an opportunity to review, exchange, and assess the 
latest developments in this rapidly expanding area of materials tech- 
nology. Technical papers are presented in the following areas: (1) 
matrix development; (2) adhesive development; (3) characterization; 
(4) environmental effects; and (5) applications. 


20411 (N—86-11260, pp vp) Surface protection of graph- 
ite fabric/PMR-15 composites subjected to thermal oxidation. 
ao n, M.P.; Serafini, T.T. Sep 1985. NTIS, PC A18/MF 
A0l. 

In High Temperature Polymer Matrix Composites. 

Graphite fabric/PMR-15 laminates develop matrix cracks 
during long-term exposure in air at temperatures in the range of 500 
to 600 F. This study was performed to demonstrate the effective- 
ness of incorporating graphite mat surface plies as a means of re- 
ducing the developing of matrix cracks. Celion 3000 graphite 
fabric/PMR-15 laminates were fabricated with graphite or graphite 
mat/325-mesh boron powder surface plies. Laminates without mat 
surface plies were also fabricated for control purposes. Composite 
flexural strength, flexural modulus, and interlaminar shear strength 
were determined at 288 C before and after long-term exposure (up 
to 1500:hr) in air at 316 C. The results of this study showed that 
the incorporation of graphite mat surface plies reduces matrix 
cracking and improves the elevated temperature mechanical prop- 
erty retention characteristics of the composites. 


20412 (N—86-11260, pp vp) Effects of real-time thermal 


aging on graphite/polyimide composites. Haskins, J.F.; Kerr, 
J.R. Sep 1985. NTIS, PC A18/MF AO1. 

In High Temperature Polymer Matrix Composites. 

As part of a program to evaluate high-temperature advanced 
composites for use on supersonic cruise transport aircraft, two 
graphite/polyimide composites have been aged at elevated tempera- 
tures for times up to 5.7 years. Work on the first, HT-S/710 graph- 
ite/polyimide, was started in 1974. Evaluation of the second polyi- 
mide, Celion 6000/LARC-160, began in 1980. Baseline properties 
are presented, -including unnotched and notched tensile data as a 
function of temperature, compression, flexure, shear, and constant- 
amplitude fatigue data at R = 0.1 and R = -1. Tensile specimens 
were aged in ovens where pressure and aging temperatures were 
controlled for various times up to and including 50,000 hours. 
Changes in tensile strength were determined and plotted as a func- 
tion of aging time. The HT-S/710 composite aged at 450 F and 550 
F if compared to the Celion 6000/LARC-160 composite aged at 
350 F and 450 F. After tensile testing, many of the thermal aging 

i were examined using a scanning electron microscope. 
Results of these studies are presented, and changes in properties 
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and degradation mechanisms during high-temperature aging are dis- 
cussed and illustrated using metallographic techniques. 


20413 (N—86-11260, pp vp) Environmental stability 
graphite/PMR-15 composites. Sheppard, C.H.; Mclaren, D. 
Sep 1985. NTIS, PC Al8/MF AOI. 

In High Temperature Polymer Matrix Composites. 

During the past few years the Boeing Company was screen- 
ing graphite composites for use in hot areas of engine nacelle struc- 
ture. Structural and thermal analyses have shown that there is the 
potential for a 25 to 30 percent weight savings by using a graphite 
polyimide (Gr/PI) composite material in this type of structure. 
Work conducted on the NASA CASTS program (Composites for 
Advanced Space Transportation Systems) amply demonstrated the 
capability of Graphite/PMR-15 for short term service (125 hours) 
at temperatures up to 589 K (600 F). In addition, the CASTS pro- 
gram demonstrated that large structures could be fabricated using 
Gr/PMR-15. In commercial applications, however, the requirement 
exists for long term service capability (tens of thousands of hours) 
at temperatures ranging upwards from 449 K (350 F). The results 
of Graphite/PMR-15 materials characterization efforts conducted at 
Boeing are presented with emphasis on materials properties after 
isothermal aging at temperatures of 449 K (350 F) and above. 


20414 (N—86-11260, pp vp) Current and future engine 
applications of Gr/PI composites. Cavano, P.J.; Schmid, 
T.E. Sep 1985. NTIS, PC A18/MF AOl1. 

In High Temperature Polymer Matrix Composites. 

The application of organic matrix composites to gas turbine 
engine components has been the subject of numerous government 
and company funded programs since the 1960's. The possibility of 
significant weight reductions, performance improvements and lower 
component costs have made the organic matrix composites ex- 
tremely attractive to aircraft engine designers. Very little of this 
potential was incorporated into production engines over the years 
even though a significant number of components were designed, 
fabricated and tested. Some of the reasons behind the slow rate of 
incorporation include the following: (1) criticality; (2) engine oper- 
ating temperature; (3) small component size; (4) small production 
volume; (5) high production cost; and (6) interfacing with metal 
parts. 


20415 (N—86-11293) Composite structural materials. 
Loewy, R.G.; Wiberley, S.E. (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). Aug 1985. 78p. NTIS, PC A05/MF 
A0l1. 


Various topics relating to composite structural materials for 
use in aircraft structures are discussed. The mechanical properties 
of high performance carbon fibers, carbon fiber-epoxy interface 
bonds, composite fractures, residual stress in high modulus and high 
strength carbon fibers, fatigue in composite materials, and the me- 
chanical properties of polymeric matrix composite laminates are 
among the topics discussed. 


20416 (N—86-13407) Polymer, metal and ceramic matrix 
composites for advanced aircraft engine applications. Mcdan- 
els, D.L.; Serafini, T.T.; Dicarlo, J.A. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1985. 26p. NTIS, PC A03/MF A0O1. 
Advanced aircraft engine research within NASA Lewis is 
being focused on propulsion systems for subsonic, supersonic, and 
hypersonic aircraft. Each of these flight regimes requires different 
types of engines, but all require advanced materials to meet their 
goals of performance, thrust-to-weight ratio, and fuel efficiency. 
The high strength/weight and stiffness/weight properties of resin, 
metal, and ceramic matrix composites will play an increasingly key 
role in meeting these performance requirements. At NASA Lewis, 
research is ongoing to apply graphite/polyimide composites to 
engine components and to develop polymer matrices with higher 
operating temperature capabilities. Metal matrix composites, using 
magnesium, aluminum, titanium, and superalloy matrices, are being 
developed for application to static and rotating engine components, 
as well as for space applications, over a broad temperature range. 
Ceramic matrix composites are also being examined to increase the 
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toughness and reliability of ceramics for application to high-temper- 
ature engine structures and components. 


20417 Acoustic emissions during stress reduction. Haw- 
kins, G.F.; Buechler, M.; Meyer, R.A. (Aerospace Corp., El 
Segundo, CA). pp 681-688 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 


From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul ne 


paper examines the acoustic emission (AE) from 
carbon-carbon (C-C) composites. A micrograph of a polished sec- 
tion of C-C is presented that shows the fibers, the matrix, and a fis- 
sure due to matrix shrinkage during pyrolysis. The acoustic emis- 
sion technique used in the tests involves stressing the material and 
detecting the acoustic signals as the material microcracks. The sam- 
ples were stressed in three point bend after having been machined 
to the dimensions illustrated in this paper. On the basis of test re- 
sults, the authors eliminate matrix cracking as a source of noise 
during load reduction. This report has shown that monitoring the 
AEs during the load reduction after a proof test can yield valuable 
information about the quality of the part. 


20418 High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates. Reed, 
R.W. (United Technologies Research Center, West Hart- 
ford, CT). pp 881-888 of Quantitative nondestructive eval- 
uation--volume 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

An experimental technique is described that uses non-con- 
tacting electromagnetic acoustic transducers (EMATSs) and associat- 
ed signal processing to accurately measure the attenuation and ve- 
locity of wideband pulses of Lamb waves in thin metallic plates. 
The method permits these measurements even in the presence of 
large acoustic coupling variations which occur as the plate is being 
scanned. Detailed local variations of the attenuation and velocity 
can be observed since the method uses a short measurement gauge 
length. This method was developed for the evaluation of metal 
matrix composite precursor wires. 


20419 Assessment of significance of defects in laminated 
composites A review of the state of the art. Chatterjee, S.N.; 
Buesking, K.W.; Rosen, B.W.; Scott, W.R. (Materials Scien- 
ceCorp., Spring House, PA). pp 1189-1201 of Quantiatative 
nondestructive evaluation--volume 4B. — D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The operational problem of nondestructive evaluation 
(NDE) is illustrated and consists of the following: inspection to find 
and characterize defects or damage during scheduled maintenance, 
or after fabrication, following suspected damage or for repair verifi- 
cation; predicting possible failure mode/modes and applying rele- 
vant analyses for assessing criticality; and recommending whether 
repair or replacement is needed, assuring repair quality and specify- 
ing reinspection intervals. This paper examines some aspects of the 
operational problem of NDE with special emphasis on criticality 
assessment techniques for various kinds of defects in laiminated 
composites and definition of technology gaps which exist in the 
current state of the art. 


20420 Ultrasonic characterization of changes in viscoelas- 
tic properties of epoxy during cure. Winfree, W.P.; Parker, 
F.R. (NASA Lean Research Center, Hampton, VA). pp 
1203-1208 of Quantiatative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper concentrates on the use of longitudinal velocity 
as a measure of the extent of the cross linking and hence, the extent 
of the cure. Measurements for different temperatures and mixtures 
indicate the change in velocity does give a measure of the extent of 
the cure reaction for this resin system. Parallel measurement of the 
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velocity and the heat generated during cure with a differential 
scanning calorimeter would yield the functional dependence be- 
tween the longitudinal velocity and the extend of cross linking. Re- 
sults indicate the longitudinal velocity is an excellent candidate for 
monitoring the state of cure in composites. 


Microwave measurement of the complex dieelectric 

Ya VE Canes Lies talees James, W.L.; 
Yen, Y.H. wrence Livermore National Labs., Liver- 
more, CA). 1209-1218 of a nondestructive 
evaluation--volume 4B. Thom D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper shows how the measured electrical properties of 
a wave transmitted through dimension lumber can be used to deter- 
mine the complex dielectric tensor. The theory which applies 
equally to other lossy or anisotropic materials such as man-made 
composites having a 2 X 2 uniaxial tensor, is couched in terms of 
the measurable attenuation, phase change and depolarization. A 
microwave measurement system has been developed for measuring 
these parameters, and results are given for extensive experiments 
conducted on Douglas fir for moisture contents ranging from dry 
to complete saturation. The technique shows considerable promise 
as an accurate nondestructive diagnostic tool for evaluating the 
electrical, physical and mechanical properties of semi-transparent 
anisotropic materials. 


20422 Characterization of a graphite/epoxy laminate by 
electrical resistivity measurements. Hsu, D.K. (Colorado 
State Univ., Fort Collins, CO). pp 1219-1228 of Quantitative 
nondestructive evaluation—-volume 4 Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors report a study of the electrical conduction in 
graphite/ epoxy composite laminates using dc resistivity measure- 
ments. They estimate the variations of the fiber volume fraction in 
the various plies. The deviation from the two-dimensional model 
and the effects of the finite sample size on the percolation conduc- 
tivity is discussed and further investigations are pointed out which 
are needed in both experiment and theory. 


20423 Eddy current inspection of broken fiber flaws in 
non-metallic fiber composites. Vernon, S.N.; Gammell, P.M. 
(Naval Surface Weapons Center, White Oak, Silver Spring, 
MD). Pp 1229-1237 of Quantitative nondestructive evalua- 
tion--volume 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF- 840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Eddy current methods are described. The techniques pro- 
vide a complement to ultrasonics in the detection, imaging, and 
measurement of service-incurred damage in graphite epoxy and 
carbon-carbon composites. While workable probes and sizing algo- 
rithms have been developed, further effort is required to optimize 
the probe design for greater sensitivity and resolution and to gener- 
alize the algorithms. Correlations must be made between the eddy 
current detected damage and residual strength of the material in 
different directions. 


20424 Application of medical computed tomography scan- 

ners to advanced aerospace composites. » Friddell, K.D.; Lem- 
priere, B.M.; Lowrey, A.R. (Boeing Aerospace Co., Seattle, 
WA). p 1239-1246 of Quantitative nondestructive evalua- 
aimee 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors consider non-destructive evaluation (NDE) 
techniques for application to carbon-carbon composites when set- 
ting up inspection procedures for aerospace composite parts. They 
found computed tomography (CT) as practiced by the medical 
community to be highly developed and easily adaptable to quantita- 
tive evaluations of carbon materials. In particular they developed 
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procedures and conducted calibrations suited to large cones and 
then constructed relationships between the CT images and critical 
material properties for use in accept/reject decisions. The results 
obtained are presented. 


20425 Computer aided ultrasonic flaw growth character- 
ization in composite structures. Blake, R.A. (Univ. of Dela- 
ware, Newark, DE). pp 1247-1253 of Quantitative nonde- 
structive evaluation--volume 4B. Thompson, D.O.; Chi- 
menti, mi New York, NY; Plenum Press (1985). (CONF- 
840738— 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors attempt to better understand flaw criticality in 
composites and to provide data bases in a form which can be read- 
ily compared to the output of existing and future growth models. A 
facility outlined schematically indicates a digital architecture adopt- 
ed for the ultrasonic inspection system used in the study. A sample 
geometry was selected for use in three point bending fatigue test- 
ing. Normal and radial growth data are presented in tabular or 
graphic form. This work has demonstrated the capabilities of a 
computer aided ultrasonic inspection system to quantitatively map 
flaw growth within a composite structure. 


20426 Ultrasonic and thermographic examination of com- 
posite tubular joints. Rogovsky, A.J. (Lockheed Missiles and 
Space Co., Sunnyvale, CA). pp 1255-1262 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1 985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul — 

IR images of detectable flaws in Gr/E composite tubular 
specimens were obtained and evaluated. Experimental results show 
that IR thermography can be used for inspection of Gr/E tubes 
with 1-1.5mm wall thickness. The image processing video system 
was applied for enhancement and quantification of IR images of de- 
fects. Ultrasonic C-scan, hand-held contact, and imaging techniques 
were investigated and applied for determining defect size and loca- 
tion. The method of multiple reflections applied for evaluation of 
the metal-to-fiberglass bond was analyzed. The developed ultrason- 
ic procedures were successfully applied for practical inspection. 


20427 Prediction of metal matrix composite density gra- 
dients by ultrasonic wave propagation velocity mapping. 
Schramm, S.W. (ITT Research Institute, Chicago, IL). pp 
1263-1267 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Two steps were required to generate wave propagation ve- 
locity maps illustrated in the paper. The first step was direct meas- 
urement of the wave propagation velocities using a shear wave, 
contact transducer in conjunction with an ultrasonic thickness gage. 
The second step was microcomputer post-processing and plotting 
of the velocity data in contour map form. The wave velocity meas- 
urements were entered into a Hewlett-Packard HP-85 microcom- 
puter supported with an HP-7470A plotter. The microcomputer 
performed three functions: one, linear, arithmetically averaged the 
three velocity measurements at each array point; two, executed a 
five-point integration program to smooth the measurement data 
and; three, plotted the smoothed measurement data as the final con- 
tour maps. The figures show no abrupt changes in velocity, but 
rather gradual transitions across the artificial gradient lattice. 


20428 Implementation of a robotic manipulator for the 
ultrasonic inspection of composite structures. Blake, R.A. 
(Univ. of Delaware, Newark, DE). pp 1269-1279 of Quanti- 
tative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 
From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul -. 
A six axis robotic manipulator is incorporated into an ultra- 
sonic inspection system for the evaluation of composite structures 
with complex three dimensional geometries. All data is digitally 
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analyzed and stored by a three dimensional imaging computer capa- 
ble of real time transformations of dimensional data. Ultrasonic in- 
formation is color encoded to 256 levels and displayed on a 1024 x 
1024 pixel display. Three dimensional C-scans are formed on the 
basis of amplitude attenuation and velocity data or it is possible to 
digitize the waveform and compose an image with a data base as 
large as 47 megabytes. Image enhancement techniques are em- 
ployed to aid the human observer in the detection and recognition 
of flaws in the composite structures. 


20429 Resolution studies for thermal wave imaging. Ing- 
lehart, L.J.; Favro, L.D.; Kuo, P.K.; Lin, M.J.; Thomas, 
D.J.; Thomas, R.L. (Wayne State Univ., Detroit, MI). pp 
753-759 of Quantitative nondestructive evaluation--volume 
4B. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper presents results of a series of experimental and 
theoretical studies of thermal wave scattering from subsurface tar- 
gets. Targets of rectangular, spherical, and cylindrical geometry are 
considered for different depths. Calculations are presented using 
partial wave expansions for both spherical and cylindrical geome- 
tries. In the cases of defects having cylindrical or rectangular cross 
sections, the probe beam is aligned to be perpendicular to the line 
of the defect, a geometry which is described quite well by the 
theory for area detection. The results show that there is good quali- 
tative agreement between theory and experiment when these simpli- 
fying assumptions are made. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 19195, 19195, 20193, 20577 


20430 (BNL—51954) Waste Form Evaluation Program. 
Final report. Franz, E.M.; Colombo, P. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Sep 1985. Contract AC02- 
76CH00016. 86p. NTIS, PC A05/MF AOl1; 1; GPO Dep. 
File Number DE86006389. 

This report presents data that can be used to assess the ac- 
ceptability of polyethylene and modified sulfur cement waste forms 
to meet the requirements of 10 CFR 61. The waste streams selected 
for this study include dry evaporator concentrate salts and incinera- 
tor ash as representative wastes which result from advanced 
volume reduction technologies and ion exchange resins which 
remain problematic for solidification using commercially available 
matrix materials. Property evaluation tests such as compressive 
strength, water immersion, thermal cycling, irradiation, biodegrada- 
tion and leachability were conducted for polyethylene and sulfur 
cement waste forms over a range of waste-to-binder ratios. Based 
on the results of the tests, optimal waste loadings of 70 wt % 
sodium sulfate, 50 wt % boric acid, 40 wt % incinerator ash and 30 
wt % ion exchange resins were established for polyethylene, al- 
though maximum loadings were considerably higher. For modified 
sulfur cement, optimal loadings of 40 wt % sodium sulfate, 40 wt 
% boric acid and 40 wt % incinerator ash are reported. Ion ex- 
change resins are not recommended for incorporation into modified 
sulfur cement because of poor waste form performance even at 
very low waste concentrations. The results indicate that all waste 
forms tested within the range of optimal waste concentrations sati- 
sifed the requirements of the NRC Technical Position Paper on 
Waste Form. 


20431 (CONF-860425—7) Preliminary estimate of the 
diffusion constant of polystyrene during film formation from 
the latex. Linne, M.A.; Klein, A.; Sperling, L.H.; Wignall, 
G.D. (Lehigh Univ., Bethlehem, PA (USA). Dept. of 
Chemical Engineering; Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840OR21400. 5p. NTIS, PC 
A02/MF A011; GPO Dep. File Number DE86004496. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The radius of gyration of 3 x 10° gm/mol molecular weight 
polystyrene chains was found to be 167 A in 500 A latex particles, 
the constraining factor being about three. On film formation and 
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subsequent annealing, the radius of gyration gradually increased, 
giving primary information about the mechanism of film formation. 


20432 (CONF-8604120—2) Small angle neutron scatter- 
ing study on a polymer blend: characterization of the defor- 
mation behavior. Lefebvre, J.M.; Porter, R.S.; Wignall, G.D. 
(Massachusetts Univ., Amherst (USA). Dept. of Polymer 
Science and Engineering; Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-84OR21400. 13p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006099. 

From American Society of Plastics Engineers conference; 
Boston, MA, USA (28 Apr 1986). 

Among the various techniques developed to characterize the 
structure of polymer blends, Small Angle Neutron Scattering 
(SANS) has received considerable attention over the past few 
years. By using SANS it is possible to determine the conformation 
of the polymer chain as well as the interaction parameter between 
the components of the blend. 


20433 (MHSMP—86-07) Study of degradation within 
DC93-009 and DC93-029 silicone resin systems. Ewanowski, 
L.C. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
TX (USA)). Feb 1986. Contract AC04-76DP00487. 20p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007599. 

Two Dow Corning potting/filling resins (DC93-009 and 
DC93-029) mixed and used in production at the Mason and Hanger 
- Silas Mason Co., Inc., Pantex Plant, have shown to self-polymer- 
ize without the presence of curing agent. Each component that 
goes into one lot of these resins was characterized by chemical and 
physical methods. The active crosslinker was found to have reacted 
prematurely with moisture and had lost much of its ability to react 
with prepolymer. A newly purchased lot of crosslinker has been 
used to make production lots of both DC93-009 and DC93-029 
resins. The new production lots are meeting all required specifica- 
tions, and the new crosslinker is being tested weekly to monitor 
product integrity. 11 figs., 2 tabs. 


20434 (MLM—3334) Production testing of Bendix ortho- 
diallyl phthalate prepolymer in Mound products. Schneider, 
R.E.; Parks, R.L.; Whitaker, R.B. (Monsanto Research 
Corp Miamisburg, OH (USA). Mound). 7 Feb 1986. Con- 
wae ‘AC04-76D 53. 6p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86007401. 


Production-scale quantities of Orlon-filled diallyl phthalate 
(DAP) and asbestos-filled DAP have been prepared using an ortho- 
DAP prepolymer synthesized by Bendix-Kansas City. Processing of 
both production DAP batches was very similar to the processing as 
done on o-DAP prepolymer obtained from a previous supplier. The 
Mound production batch of Orlon-filled DAP (BKC-0-84) met all 
applicable requirements and specifications, as did the Mound pro- 
duction batch of asbestos-filled DAP. The ability of Bendix-Kansas 
City to synthesize acceptable o-DAP prepolymer and of Mound to 
prepare acceptable asbestos- and Orlon-filled molding compounds 
from it on a production scale was demonstrated. 


20435 (SAND—78-0344-J) Aging of nuclear power plant 
safety cables. Gillen, K.T.; Salazar, E.A. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. lip. NTIS, PC A02/MF AOi - GPO. File 
Number T186006905. 

Results from an extensive aging program on polymeric mate- 
rials stripped from unused nuclear reactor safety cables are de- 
scribed. Mechanical damage was monitored after room temperature 
aging in a Co-60 gamma radiation source at various humidities and 
radiation dose rates ranging from 1.2 Mrad/h to 2 krad/h. For 
chloroprene, chlorosulfonated polyethylene, and silicone materials, 
the mechanical degradation was found to depend only on the total 
integrated radiation dose, implying that radiation dose rate effects 
are small. On the other hand, strong evidence for radiation dose 
rate effects were found for an ethylene propylene rubber material 
and a cross-linked polyolefin material. Humidity effects were deter- 
mined to be insignificant for all the materials studied. 
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20436 (Y/DA—6527-Abst.) Effect of radiation on Keviar- 
49. Abstract. ne W.L.; McAlister, C.E. (Oak Ridge Y- 
12 Plant, TN SA)). 22 Oct 1975. Contract AC05- 
840821400. 16p. (CONF-7511156—1-Abst.). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86000232. 

From Compatibility conference; Kansas City, KS, USA (4 
Nov 1975). 

A program to examine the effect of uv (including fluorescent 
lighting) and gamma radiation on Kevlar-49 fiber has been initiated. 
The ultimate tensile strength of the fiber drops significantly with in- 
creasing doses of radiation. Uv (120 watt, 2537 A) lowered the 
strength by >25% in one week. Soft white fluorescent lighting has 
a lesser but significant effect. Gamma radiation was more destruc- 
tive to the yarn in the presence of oxygen than in vacuo. 


20437 Radii of gyration and screening lengths of polysty- 
rene in toluene as a function of concentration. King, J.S.; 
Boyer, W.; Wignall, G.D.; Ullman, R. (Univ. of Michigan, 
Ann Arbor). Macromolecules; 18: No. 4, 709-718(1985). 

Small-angle neutron scattering (SANS) experiments on solu- 
tions of polystyrene (PSH) and its deuterated homologue (PSD) in 
deuterated toluene have been performed over a wide range of con- 
centration. Several redundant measurements demonstrated that the 
high-concentration technique of extracting single-chain scattering 
functions is highly reliable. Radii of gyration and screening lengths 
were fitted to power laws and were found to be R/sub g/? ~ c/ 
sup -0.156/ and xi ~ c/sup -0.70/. The results differ significantly 
from predictions by scaling theory, though the dependence of xi on 
c is in good accord with that previously found by other research- 
ers. These experiments were also analyzed by using recent theoreti- 
cal results of Muthukumar and Edwards. Measurements at different 
concentrations yielded a reasonably consistent value of the ex- 
cluded volume interaction parameter. 41 references, 10 figures, 7 
tables. 
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REFER ALSO TO CITATION(S) 19177, 19178, 19180, 19181, 19182, 19183, 
19218, 19218, 19238, 19249, 19256, 19327, 19454, 19455, 19517, 19908, 20023, 
20182, 20267, 20292, 20318, 20385, 20393, 20406, 20421, 20728, 20836 


20438 (BMFT-FB-T—85-119) Basic materials for solar 
silicon. Final report. a H.; Dietze, W.; Grabmaier, C.; 
Grabmaier, J.; Grimm, W. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.). Unternehmensbereich 
Bauelemente). Nov 1985. 220p. (In German). NTIS (US 
Sales Only), PC A10/MF A0Ol. File Number DE86751213. 

For a substantial cost reduction of silicon for solar cells, 
high-purity silicon dioxide and carbon were prepared using inex- 
pensive raw materials reacted in an arc-furnace under pure condi- 
tions to produce solar-grade silicon. This material is converted into 
Si-sheets suitable for solar cell production using newly developed 
crystallization techniques. In the course of this project, basic studies 
were carried out, equipment for conducting experiments on a labo- 
ratory scale as well as on a pilot scale was contructed and success- 
fully operated. From pure natural quartz and purified carbon pellets 
solargrade silicon was obtained which after two Czochralski-pulls 
(crucible pulling) could be converted into solar cells having an effi- 
ciency around 11%. Using an experimental production unit, silicon 
sheets 6 cm wide and 1 m long were obtained by pulling a carbon 
fiber net through liquid silicon; from this material solar cells could 
be produced having an efficiency of up to 7%. Using finely pow- 
dered silicon as starting materials green foils were prepared from 
which large-grained Si-sheets (4 cm x 10 cm large and 0.2 mm 
thick) were obtained by employing a sintering method. Using the 
roller-quenching technique, silicon ribbons 20 mm wide and up to 2 
m long were obtained exhibiting suitable surface structure and grain 
size. (orig.). With 70 refs., 19 tabs., 94 figs. 
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20439 (CONF-851217—51) Morphological me a 
of nickel particles in supported metal a. Dhere, A 

De Angelis, R.J.; Reucroft, P.J.; Bentley, J.; Ice, G.E.; Ha- 
benschuss, A. (Kentucky Univ., "Lexington (USA). Dept. of 
Metallurgical Engineering and Materials Science; Oak 
Ridge National Lab., TN (USA); Oak Ridge Associated 
Universities, Inc., TN (USA)). 1985. Contract FG05- 
85ER45186;AC05-840R21400;A.C05-760R00033. 8p. NTIS, 
PC A02/MF AO0l; 1; GPO Dep. File Number DE86007224. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The morphology of nickel-containing phases at each stage 
during the treatment of a 12%Ni/Sie catalyst was studied. Liquid 
impregnated catalyst initially shows nickel nitrate uniformly dis- 
persed on the surface of the silica in the form of a film. After cal- 
cining, iarge rafts of NiO with faceted surface pits are seen. The 
reduced catalyst contains bunched nickel particles or large rafts on 
the surface of the silica. 


20440 (CONF-851260—2) Laser induced oxidation of 
heavily doped silicon. Fogarassy, E.; White, C.W.; Lowndes, 
D.H.; Narayan, J. (Oak Ridge National Lab., TN (USA); 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). 1985. Contract AC05-840R21400. 7p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86006212. 

From Symposium on phase transitions in condensed systems: 
experiments and theory; Pittsburgh, PA, USA (2 Dec 1985). 

We have investigated the incorporation of oxygen into heav- 
ily doped silicon during uv excimer laser irradiation. For the case 
of repetitive laser irradiations in air, the amount of oxygen incorpo- 
rated into Si depends markedly on the dopant. For As and Sb im- 
planted silicon, there is no anomalous oxygen incorporation. By 
contrast, increasing amounts of 0 are incorporated into In implanted 
silicon as a function of number of laser shots. The incorporation of 
O is associated with degradation of the optical and structural prop- 
erties of the surface, and a deep diffusion of the dopant. This be- 
havior is believed to be partly related to specific chemical reactions 
between oxygen and indium present in the surface at high concen- 
trations as the result of dopant segregation during solidification. 


20441 (CONF-860474—2) Ferroelastic transformations in 
LaNbO,-type compounds. Nevitt, M.V.; Aldred, A.T.; Chan, 
S.K.; Fisher, E.S.; Knapp, G.S. (Argonne National Lab., IL 
(USA)). Dec 1985. Contract W-31-109-ENG-38. 7p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE86005514. 

From 1. Asian thermophysical properties conference; Beij- 
ing, China (21 Apr 1986). 

We have studied the ferroelastic phase transformation and 
resulting lattice response in LaNbO,-type compounds, using several 
composition-sensitive properties as probes. The elastic forces of 
interaction that generate the spontaneous distortion in the ferroelas- 
tic phase have a long-range character, as indicated by the wide 
temperature range below T/sub c/ over which the distortion fol- 
lows mean-field-like behavior. However, this range is shortened by 
the V-ion substitution and T/sub c/ correspondingly falls. The 
acoustic-mode instability that drives the paraelastic-ferroelastic 
transformation is observed on both the low- and high-temperature 
sides of the transformation. The influence of the soft-mode behavior 
on the lattice heat capacity is evident at low temperature (T < 10 
K) where acoustic modes dominate the phonon spectrum. There is 
progressive softening of the spectrum as T/sub c/ falls with in- 
creasing V-ion substitution. 


20442 (DGMK—284-2) Lubrication of roller bearings at 
low temperatures. Pt. 2. Experimental investigations. Hollatz, 
J.; Paland, E.G. (Deutsche Gesellschaft fuer Mineraloelwis- 
senschaft und Kohlechemie e. V., Hamburg (Germany, 
F.R.)). Sep 1984. 163p. (In German). NTIS, PC E14; Avail- 
able from NTIS as T B/B86-00299. 

The low temperature behaviour of oil lubricated rolling 
bearings has been tested at four types of bearings in a special test 
machine. Concerning the behaviour of start the breakaway torque 
has been measured under different conditions of lubrication and 
temperature. The change of the frictional torque and the approach 
to the running behaviour at normal running temperatures has been 
investigated during the hot cycle. The influence of viscosity, oil 
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level, load and speed has been determined. The equation of PALM- 
GREN to calculate the frictional torque of rolling bearings has 
been varified at high viscosity levels. High viscosity of oil may 
cause slippage in the bearing and scoring of the rolling elements 
and the raceways. The limits of slippage and scoring have been de- 
termined for the tested bearings. (orig.) 9 tabs., 80 figs., 69 refs. 


20443 (EGG-M—01986) Degradation of resins in 
EPICOR-II prefilters from Three Mile Island. McConnell, 
J.W. Jr.; Sanders, R.D. Sr. (Idaho National Engineering 
_ Idaho Falls (USA)). 1986. Contract AC07-761D01570. 

p. (CONF- 860317—22). NTIS, PC A02/MF A0Ol1 - GPO. 
Fie Number T1I86007626. 

From Waste management '86; Tucson, AZ, USA (2 Mar 

1986). 

, The Low-Level Waste Date Base Development - EPICOR- 
II Resin/Liner Investigation Program funded by the US Nuclear 
Regulatory Commission is investigating the chemical and physical 
conditions of the synthetic ion exchange resins contained in several 
EPICOR-II prefilters. Those prefilters were used during cleanup of 
contaminated water from the Three Mile Island Nuclear Power 
Station after the March 1979 accident. This paper summarizes re- 
sults and analyses of the second sampling of resins from prefilters 
PF-8 and -20. Results are compared with baseline data from tests 
performed on unirradiated resins supplied by Epicor, Inc. to deter- 
mine if degradation has occurred due to the high internal radiation 
dose. Results also are compared with results from tests performed 
on resins obtained from the first sampling of those two prefilters. 


20444 (ITEF—101(1984)) Positron annihilation in yttri- 
um aluminium garnet monocrystal irradiated with protons. 
Alekseeva, O.K.; Komlev, V.P.; Kudinov, V.I.; Sidorin, 
I.V.; Sobolev, B.V.; Funtikov, Yu.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1984. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86700824. 

Narrowing of angular distribution spectra of annihilation 
photons (ASAP) takes place under Y2ALs):2(Nd* ) monocrystal ir- 
radiation with protons (energy - 24 MeV, dose approximately 2 x 
10'® prot./c’?). A narrow component of the ADAP spectrum 
(Gsub(N)=6, mr d, lsub(N)=2.7%) testifying to the formation of 
annihilation spectra under irradiation is separated. Relative change 
in defect concentration under isochronous annealing of samples is 
investigated by alternation of the basic parameters of ADAP 
curres. It is concluded that primarily F-type centers are formed 
under proton irradiation of IAG nomonocrystals. 


20445 (LA-UR—86-789) Synthesis and characterization 
of actinide metal compounds formed by combustion. Behrens, 
R.G.; King, M.A. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. 24p. (CONF-8510280—9). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007363. 

From DARPA/ARMY symposium; Daytona Beach, FL, 
USA (21 Oct 1985). 

This paper briefly describes the results of attempts to synthe- 
size arsenides, phosphides, and antimonides of uranium and thorium 
using Self-Propagating High-Temperature Synthesis (SHS) tech- 
niques. This paper first summarizes the chemistry and thermody- 
namics of these chemical systems, describes SHS synthesis tech- 
niques, and then describes the results of the syntheses using data 
from powder x-ray diffraction, metallographic, and electron micro- 
probe analyses. 


20446 (LBL—20351) Formation of amorphous silicon by 
light ion damage. Shih, Y.C. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1985. Contract AC03-76SF00098. 139p. NTIS, 
PC A08/MF AOl1; 1; GPO Dep. File Number DE86007437. 

Amorphization by implantation of boron ions (which is the 
lightest element generally used in I.C. fabrication processes) has 
been systematically studied for various temperatures, various vol- 
tages and various dose rates. Based on theoretical considerations 
and experimental results, a new amorphization model for light and 
intermediate mass ion damage is proposed consisting of two stages. 
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The role of interstitial type point defects or clusters in amorphiza- 
tion is emphasized. Due to the higher mobility of interstitials out- 
diffusion to the surface particularly during amorphization with low 
energy can be significant. From a review of the idealized amor- 
phous structure, diinterstitial-divacancy pairs are suggested to be 
the embryos of amorphous zones formed during room temperature 
implantation. The stacking fault loops found in specimens implanted 
with boron at room temperature are considered to be the origin of 
secondary defects formed during annealing. 


20447 (LBL—20381) Imaging structure and impurities in 
the core of silicon dislocations and grain boundaries: a high- 
resolution transmission electron microscopy and computer 


image simulation study. Rose, J.H. (Lawrence Berkeley 
Lab., CA (USA)). Sep 1985. Contract AC03-76SF00098. 
193p. NTIS, PC A09/MF A011; 1; GPO Dep. File Number 
DE86007485. 

The core structure of silicon grain boundaries has been stud- 
ied with high-resolution transmission electron microscopy 
(HRTEM). The atomistic nature of segregation sites in the diamond 
structure and potential HRTEM methods for their study have been 
evaluated. Plastic models with “bond” lengths selected to mimic 
the covalent bonds in silicon were constructed for silicon disloca- 
tions lying along <110> and <100> directions and <110> and 
<100> tilt grain boundaries in order to assist in prediction of po- 
tential defect core interstitial and substitutional segregation sites. 
Computer simulation of HRTEM images was applied to these 
models to assess the potential of HRTEM for imaging impurities at 
defects. In addition, HRTEM has been applied to the structural 
analysis of <110> and <100> tilt grain boundaries in silicon. The 
dislocations and grain boundaries examined can be described in 
terms of a small set of basic structural elements. These include per- 
fect diamond structure 6-membered rings, boat-shaped rings, 5- and 
17-membered rings, and elements possessing unpaired or recon- 
structed valence electrons. 


20448 (LBL—20631) Structure of oxygen-implanted (111) 
silicon before and after heat-pulse annealing. Liliental-Weber, 
Z.; Carpenter, R.W.; Kelly, J.C. (Lawrence Berkeley Lab., 
CA (USA); New South Wales Univ., Kensington (Austra- 
lia). School of Physics). Oct 1985. Contract ACO03- 
76SF00098. 8p. (CONF-851217—54). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007454. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The structure of oxygen-implanted silicon (dose -7.3 x 
10*cm~*) has been studied by transmission electron microscopy 
(TEM). The as-implanted material exhibited four structurally differ- 
ent layers: defect-free monocrystalline silicon, amorphous silicon, 
monocrystalline silicon with a high defect density, and the perfect 
crystalline substrate. After heat-pulse annealing for 20 s at 800°C, 
900°C, or 1000°C, the amorphous layer recrystallized resulting in 
polycrystalline silicon rich in oxygen. The uniform insulator buried 
layer was not formed under these specific implantation and anneal- 
ing conditions. 


20449 (LBL—20936) Applications of high resolution 
NMR to geochemistry: crystalline, glass, and molten silicates. 
Schneider, E. (Lawrence Berkeley Lab., CA (USA)). Nov 
1985. Contract AC03-76SF00098. 273p. NTIS, PC A1l2/MF 
A01; 1; GPO Dep. File Number DE86007457. 

The nuclear spin interactions and the associated quantum 
mechanical dynamics which are present in solid state NMR are in- 
troduced. A brief overview of aluminosilicate structure is presented 
and crystalline structure is then reviewed, with emphasis on the 
contributions made by *°Si NMR spectroscopy. The local structure 
of glass aluminosilicates as observed by NMR, is presented with 
analysis of the information content of ?°Si spectra. A high-tempera- 
ture (to 1300°C) NMR spectroscopic investigation of the local en- 
vironment and dynamics of molecular motion in molten aluminosili- 
cates is described. A comparison is made of silicate liquid, glass, 
and crystalline local structure. The atomic and molecular motions 
present in a melt are investigated through relaxation time (T: and 
Tz) measurements as a function of composition and temperature for 
23Na and 7°Si. 


20450 (N—86-11340) Strength and flexibility properties 
of advanced ceramic fabrics. Sawko, P.M.; Tran, H.K. (Na- 
tional Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center). Sep 1985. 24p. NTIS, 
PC A02/MF AOI. 

The mechanical properties of four advanced ceramic fabrics 
are measured at a temperature range of 23 C to 1200 C. The fabrics 
evaluated are silica, high-and low-boria content aluminoborosilicate, 
and silicon carbide. Properties studied include fabric break 
strengths from room temperature to 1200 C, and bending durability 
after temperature conditioning at 1200 C and 1400 C. The interac- 
tion of the fabric and ceramic insulation is also studied for shrink- 
age, appearance, bend resistance, and fabric-to-insulation bonding. 
Based on these tests, the low-boria content aluminoborosilicate 
fabric retains more strength and fabric durability than the other fab- 
rics studied at high temperature. 


20451 (NMERDI—2-72-4627) Design and testing of 
thermboard foundation insulation panels. Final report. Jones, 
C.M. (Thermboard Mfg. Co., Albuquerque, NM (USA)). 
Feb 1986. 42p. NTIS, PC A03/MF AOl - NMERDI, Uni- 
versity of New Mexico, 457 Washington S.E., Albuquerque, 
N.M. 87109. File Number DE86900976. 

Thermboard Manufacturing Company, a manufacturer of 
factory-coated insulation panels, was awarded a research and devel- 
opment contract by the New Mexico Energy Research and Devel- 
opment Institute in 1984 to test the interface bonding of a nonce- 
mentitious protective coating and an extruded polystyrene insula- 
tive substrate, to determine the long-term effects of severe weather 
conditions on coated insulation panels, and to research, design, fab- 
ricate and test material-handling and process equipment and the 
product manufactured by this equipment. Other significant product 
characteristic tests included sand erosion, impact resistance, water 
vapor transmission, and freeze-thaw cycling tests. As a result of 
these tests, product characteristics such as optimal coating thick- 
ness, surface preparation, sealant additives, and overall product 
specifications were determined, thus allowing product warranty 
guidelines to be set. The prototype equipment demonstrated the 
necessary modifications to the manufacturing process and equip- 
ment to produce a superior product in significant quantities for a 
nationwide distribution network. 


20452 (NUREG/CR—4379-Vol.2) Long-term perform- 
ance of materials used for high-level waste packaging. Second 
quarterly report, year four, July-September 1985. Volume 2. 
Stahl, D.; Miller, N.E. (comps.). (Battelle Columbus Labs., 
OH (USA)). Jan 1986. 100p. NTIS, PC A05/MF AOI - 
GPO. File Number T186900832. 

As part of the information needed by the Nuclear Regula- 
tory Commission to assess the Department of Energy's application 
to construct geologic repositories for high-level radioactive waste, 
Battelle's Columbus Division is investigating the long-term per- 
formance of materials used for high-level waste packages. Waste- 
form studies are being directed toward investigating spent-fuel 
leaching/dissolution behavior. Glass crystallinity data were derived 
in preparation for a devitrification/glass-leaching experiment. Glass- 
dissolution-rate data were collected which verified the Battelle dis- 
solution model, and data from an organic-acid leach experiment 
were analyzed. The reactions of groundwater species with steels 
are being studied to evaluate susceptibility to pitting and stress-cor- 
rosion cracking. Potential cracking agents are being investigated by 
slow strain rate experiments. The general-corrosion model was fur- 
ther developed, based on known principles of mass transport and 
radiolytic production. Spent fuels are being used in integral tests 
with flowing simulated groundwater to study the role of cladding 
in radionuclide release and certain combined-effects processes. The 
water-chemistry model was expanded to include uranium species, 
and interactions between iron and chloride species and water-radi- 
olysis species were examined. 
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20453 (PNL—5683) Nuclear Waste Materials Character- 
ization Center. Semiannual progress report, April 1985-Sep- 
tember 1985. Mendel, J.E. (comp.). (Pacific Northwest 
Labs., Richland, WA "(USA)). Dec 1985. Contract AC06- 
76RL01830. . NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86007191. 


Work continued on converting MCC Quality Assurance 
practices to comply with the national QA standard for nuclear fa- 
cilities, ANSI/ASME NQA-1. Support was provided to the follow- 
ing: Office of Geologic Repositories; Salt Repository Project; 
Basalt Waste Isolation Project; Office of Defense Waste and By- 
products Management; Hanford Programs; Transportation Technol- 
ogy Center; and West Valley Demonstration Project. (LM) 


20454 (SAND—85-1042C) UV cured epoxide coating. 
Wischmann, K.B. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 12p. 
(CONF-860438—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003728. 

From 31. national symposium and exhibition of the Society 
for the Advancement of Material and Process Engineering; Las 
Vegas, NV, USA (8 Apr 1986). 

A new uv cured epoxide protective coating has been devel- 
oped. This coating is based on a cycloaliphatic epoxide that can be 
cured in seconds with photoinitiators to a clear, durable surface. 
Modifiers can be added to improve flexibility, toughness, and adhe- 
sion. This coating is 100% solids; thus, compar.od to other solvent 
based coatings, it has the following advantages: low outgassing, low 
cure shrinkage, good aging characteristics, rapid processing, low 
toxicity, abrasion resistance, and excellent electrical and mechanical 
properties. The coating will bond to virtually any clean substrate. It 
has been successfully used on several projects and should continue 
to find wide-spread application. 


20455 (SAND—85-1403C) Monte Carlo stability analysis 
of strained layer superlattice interfaces. Dodson, B.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 6p. (CONF-851217—50). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007146. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

We have developed a procedure, based on conventional 
Monte Carlo methods, to investigate the limits of stability of a 
strained layer superlattice (SLS) system as a function of lattice mis- 
match and layer thickness. The method is demonstrated by the 
analysis of two-dimensional Lennard-Jones SLS systems, for which 
the regime of absolute SLS stability is mapped out. Extension of 
the technique to three-dimensional silicon-like model systems is dis- 
cussed, and appropriate model potentials for stability analysis of the 
Si/SiGe system are introduced. 


20456 (SAND—85-1405C) Anomalous behavior. during 
the solidification of silicon in the presence of impurities. 
Thompson, M.O.; Peercy, P.S. (Sandia National Labs., Al- 
buquerque, NM (USA); Cornell Univ., Ithaca, NY (USA). 

t. of Materials Science). Dec 1985. Contract AC04- 
76DP00789. 13p. (CONF-851217—-53). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007395. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Nanosecond pulsed laser irradiation of silicon results in the 
melting of the surface with subsequent solidification from a crystal- 
line substrate. In the presence of impurities or alloys, the solidifica- 
tion dynamics are greatly affected by the nature of the impurities. 
Five classes of materials have been investigated: amorphous Si, mu- 
tually soluble alloys, high solubility impurities, low solubility impu- 
tities, and compound forming materials. Solidification of each of 
these classes of materials is discussed. Several anomalous kinetic re- 
gimes are observed, including explosive crystallization, surface nu- 
cleation of solid, and internal nucleation of melt. These results are 
interpreted in terms of thermodynamic modifications of the melting 
temperature in the alloy regions. 
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20457 (SAND—85-1989C) In-situ seal tests at the Waste 
Isolation Pilot Plant (WIPP). Stormont, J.C. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 22p. (CONF-860317—33). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86007823. 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

The first in a series of in situ tests on candidate seal perform- 
ance has been conducted at the Waste Isolation Pilot Plant (WIPP). 
These tests represent a phase of testing intermediate between labo- 
ratory and full-scale seal evaluations, and are significant because 
they will provide an in situ evaluation of the thermal, mechanical, 
and fluid flow performance of seal systems. The scale of the tests 
allowed the cost-efficient conduct of numerous tests under a wide 
range of conditions. The first test series is evaluating an expansive, 
salt-water based concrete emplaced in boreholes drilled in the floor 
of the WIPP facility. Emplaced seals range in size from 3-ft(91-cm)- 
dia by 3-ft(91-cm)-length to 6-in(15-cm)-dia by 1-ft(30-cm)-length to 
examine size effects. In some emplacements, the seal material and 
the adjacent rock was instrumented to obtain data on the tempera- 
ture, stress, strain, and displacement fields. Results after 180 days 
indicate substantial interface pressures from creep of the surround- 
ing rock salt. After the seals had cured about 1 month, a series of 
gas and brine permeability measurements, including tracers, were 
made. These measurements reveal that the concrete seal system is 
an excellent barrier to both brine and gas. These measurements will 
be repeated in the future to discern time-dependent effects. 


20458 (SAND—86-0111C) Low-temperature pressure-de- 
pendent magneto-optic measurements in strained-layer super- 
lattices. Jones, E.D. (Sandia National Labs., Albuquerque, 
NM (USA)). 1985. Contract AC04-76DP00789. 4p. (CONF- 
8511166—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005625. 

From American Institute of Physics conference; Dallas, TX, 
USA (18 Nov 1985). 

Low-temperature magneto-optic data for In/sub 0.2/Ga/sub 
0.8/As/GaAs and GaAs/GaP/sub 0.2/As/sub 0.8/ strained-layer 
superlattice systems are discussed. Also presented are low-tempera- 
ture, pressure-dependent magneto-optic data for the InGaAs/GaAs 
SLS system. 


20459 (SAND—86-0205C) Investigation and optimization 
of fuel production using dye-based transition metal complexes 
as charge-transfer intermediates. Annual report, August 1984- 
August 1985, Shelnutt, J.A.; Ginley, D.S. (Sandia National 
Labs., Albuquerque, NM (USA)). Aug 1985. Contract 
AC04-76DP00789. 126p. (CONF-8510162—Exc.). NTIS, 
PC A07. File Number DE86006233. 

From GRI basic research contractor's review meeting on 
gaseous fuel synthesis from inorganic resources; Chicago, IL, USA 
(16 Oct 1985). 

Metalloporphyrins offer promising properties for photosensi- 
tizing and catalyzing reactions of interest. They provide a unique 
chemical system for investigations of the basic photophysical proc- 
esses controlling desired chemistries. Therefore, we have initiated 
spectroscopic studies of metalloporphyrins in fuel-producing envi- 
ronments, with the goal of determining the factors controlling their 
photochemical reactivity. Metalloporphyrins perturbed systemati- 
cally either by structural modifications or by incorporation into 
various environments were examined by resonance Raman differ- 
ence spectroscopy, ultraviolet/visible absorption spectroscopy, and 
other spectroscopic and electrochemical probes. Perturbations on 
the photosensitizing chromophore resulted in systematic changes in 
its spectra and its chemical properties. A new theoretical procedure 
that uses a model of metalloporphyrin electronic states has been ap- 
plied to quantitatively evaluate systematic differences in the spectra. 
Efforts to relate metalloporphyrin structure to photochemical activ- 
ity in an artificial photosynthesis system have begun. For example, 
the unusually high activity of an anionic tin prophyrin was traced 
to prevention of formation of inactive complexes by blocking 
groups attached to the metal. Subsequent studies have shown that 
blocking groups also prevent aggregation - another inactivating 
process. Besides this solution system, a number of metallopor- 
phyrin-polymer based systems are being investigated. 
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20460 Prediction of a low-spin ground state in the 
GaAs:V* impurity system. Katayama-Yoshida, H.; Zunger, 
A. (Solar Energy Research Institute, Golden, Colorado 
80401). Physical Review [Section] B: Condensed Matter; 33: 
No. 4, 2961-2964(15 Feb 1986). Contract AC02-77CH00178. 

All 3d impurities observed to date in tetrahedral semicon- 
ductors have a high-spin ground state, in agreement with Hund’s 
rule. Using first-principles self-consistent Green’s-function calcula- 
tions for substitutional GaAs:V within the local-spin-density formal- 
ism, we predict that the as yet unobserved ground state of 
GaAs:V* is of the low-spin type. The origin of this unusual 
ground state is explained. 


Effect of atomic crack tip geometry on local 
stresses. Paskin, A.; Dienes, G.J.; Massoumzadeh, B.; 
Shukla, K.; Sieradzki, K. (Queens College of CUNY, Flush- 
ing, NY). Acta Metallurgica; 33: No. 11, 1987-1996(Nov 
1985). 

The results of a molecular dynamic investigation, designed 
to explore the sensitivity of the crack tip stress distribution to 
changes in crack length and crack tip geometry (shape) on the 
atomic scale, are described. The simulation was carried out on a 
two-dimensional sample of 10704 atoms arranged in a triangular lat- 
tice and interacting with a Lennard-Jones (6-12) or a Johnson po- 
tential. Surprisingly, no significant difference in the stress distribu- 
tion was observed between narrow (sharp) and wide (blunt) cracks. 
However, wide cracks with irregularly shaped tips (termed the 
wide jagged crack) displayed appreciably lower stresses in the near 
tip region. The magnitude of the maximum stress concentration (at 
the tip, i.e. at r = 0) was about a factor of ten lower than that pre- 
dicted by classical continuum treatments of elliptically shaped 
cracks. For cracks of length 2a at distances r from the crack tip the 
results of the simulations in the 0.1 < r/a < 1.5 range are in good 
agreement with stresses predicted by the continuum elastic theory 
of elliptical cracks. The lack of variation in the stress distribution in 
going fro narrow to wide cracks suggests that there is an effective 
radius of the crack tip controlling the magnitude of the stresses. 
The simulation results indicate that the discreteness of the lattice 
limits the degree o geometric blunting - at least within the size 
scale readily accessible with the present simulations. Conventional 
continuum analysis was found to account for the functional depend- 
ence of stress on crack length bu not the magnitude of the stresses, 
whereas the nonlocal theory of Eringen was found to account for 
the order of magnitude of the stresses but not the functional de- 
pendence. 


20462 Closure and repropagation of healed cracks in sili- 
cate glass. Mishalske, T.A.; Fuller, E.R. (Ceramic Develop- 
ment, Sandia National Laboratories, Albuquerque, NM). 
Journal of the American Ceramic Society; 68: No. 11, 586- 
590(Nov 1985). 

Cracks in soda-lime-silica and vitreous silica glass close 
against a finite load at humidities between 0.01% and 100%. The 
force associated with crack closure (0.15 J/m?) can be predicted by 
a model which involves hydrogen-bonded linkages of surfacead- 
sorbed water molecules. The fracture energy to reopen healed 
cracks in vitreous silica is also in the range of hydrogenbonding 
interactions. In the driest environments used, healed cracks in soda- 
lime-silica glass required 1.7 + or - 0.2 J/m? to reopen. This bond- 
ing energy can be attributed to the formation of either cationic 
bridges or siloxane bonds between fracture surfaces. Since crack 
healing was observed to be independent of the number of cycles, a 
cationic bridging model is favored to explain healing effects at 
room temperature. 


determination of the forbidden reflection 
jum using multiple Bragg scatterin 


20463 Phase 
442 in silicon and germani g. 
Tischler, J.Z.; Shen, Q.; Colella, R. (Oak Ridge National 
Lab., TN, USA. Solid State Div.; Purdue Univ., Lafayette, 
IN, USA. Dept. of Physics). Acta Crystllogrophica, Section 


4: Roundations of Crystallography; 41: No. 5, 451-453(1 Sep 

The sign inversion of the forbidden reflection 442 in silicon 
between room temperature and 700 K has been verified using mul- 
tiple diffraction and the concept of virtual Bragg scattering. A simi- 
lar determination in the case of germanium confirms that the 442 is 
mostly due to anharmonic effects at room temperature. 
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20464 The periodic electrodeposition of ry Tobias, 
C.W.; Verbrugge, M.W. (Dept. of Chemical Law- 
rence Berkeley Laboratory, Univ. of California, = eee. 
CA 94720). pp 324-325 of Proceedings of the fall 1985 meet- 
ing of the Electrochemical Society. Pennington, NJ; Elec- 
trochemical Society (1985). (CONF-851048—). Contract 
AC03-76SF00098. 

From 168. meeting of the Electrochemical Society; Las 
bated NV, USA (13 Oct 1985). 

A mathematical model is presented for the periodic electro- 
deposition of alloys. The theoretical predictions are compared with 
experimental results for electrodeposition of CdTe onto a rotating 
disk electrode (RDE). The model takes into consideration transient, 
convective mass transfer to an RDE, Butler-Volmer kinetics, and 
individual component activities in the electrodeposit. The model 
can be used to calculate current-potential relationships, ionic con- 
centration profiles, and electrodeposit composition. A multidimen- 
sional optimization routine is used to evaluate physicochemical pa- 
rameters. 


20465 Phase-modulated photoacoustics. Stearns, R.G.; 
Khuri-Yakub, B.T.; Kino, G.S. (Stanford Univ., Stanford, 
CA). pp 761-770 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors investigate the application of the thermal meas- 
urement technique to the study of bond quality, with emphasis on 
the bonding of a silicon wafer to a metal backing. Two particular 
configurations of the technique are addressed. In the first configura- 
tion, a focused, modulated laser beam is used to heat the sample, 
and a focused acoustic beam is used to probe the resulting periodic 
surface heating. In the second configuration, an unfocused laser 
beam is used to heat the sample, and an unfocused acoustic beam is 
used to detect the surface heating. In both configurations, the au- 
thors compare the thermal results with acoustic microscope images, 
and the acoustic images have supported the thermal findings. 


20466 Characterization methodology for film materials 
using wideband reflection acoustic microscopy. Cheng, X.; 
Lee, C.C.; Tsai, C.S. (Univ. of California, Irvine, CA). pp 
997-1003 of Quantitative nondestructive evaluation--volume 
4B. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Experimental verification of the characterization methodolo- 
gy using a reflection SAM which covers the frequency from 50 to 
175 MHz and a glass film sputtered on sapphire were carried out. 
The measured values are in excellent agreement with the published 
data. It is in excellent agreement with that measured using laser in- 
terference technique. This methodology has been verified experi- 
mentally using a wideband reflection acoustic microscope which 
covers the frequency band of 50 to 175 MHz. This particular mi- 
croscope is capable of measureing film thickness in the range of 30 
to 3 um for a variety of film materials. Consequently, this method- 
ology should be highly useful for nondestructive characterization 
and evaluation of thin- and thick-film materials commonly used in 
hybrid and monolithic microelectronic circuits. 


20467 ee cent ee of electronic com- 
ponents. Thomas, R.L.; ; Rosencwaig, A. (Wayne 
State Univ., Detroit, MN oe Pp tiie of Quantitative non- 
destructive " enhetiiacdien 4B. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

The authors explain the technique of thermal wave imaging. 
Thermal waves are generated by a localized, intensity-modulated 
energy source such as a laser or electron beam. The solution to the 
one dimensional thermal diffusion equation which is appropriate for 
a periodic source is presented. Thermal wave imaging can be ap- 
plied to nondestructive evaluation of various microelectronic sub- 
surface defects, including interfacial flaws and microcracks, disloca- 
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tion networks, and crystalline lattice modifications associated with 
ion implantations. Thermal wave spectroscopy and measurements 
on thin films are discussed. 


20468 A fiber optic damage monitor. ei C.K.; Cielo, P.; 
Farnell, G.W.; ne M. (McGill . Univ., “Montreal, 
Quebec). pp 831-838 0 Quantitative nondestructive evalua- 
tion--volume 4B. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1985). (CONF- -840738—). 
From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A simple system is proposed to assess damage to large areas 
of graphite/epoxy composite in either thin laminates, laminated face 
sheets on honey comb or thick structural laminates such as thin 
wing skins on the wetted area of CF18 Hornet jet fighters. The 
system described consists of a fibre optic mesh imbedded in the 
composite, a light source, a two-dimensional photoiode array used 
as a video camera, and a computer. A schematic diagram of a fibre 
optic damage monitor system is presented, and its components ex- 
plained in detail. The selection of fibres and several image process- 
ing techniques such as image subtraction are discussed. The moni- 
tor is capable of locating the damaged area and reporting the 
damage growth. 


20469 New methods for the acoustic evaluation of materi- 
als with application to sorbothane. Harrison, R.W.; Madi- 
osky, W.M. (Naval Surface Weapons Center, Silver 
pring, MD). pp 1013-1022 of Quantitative nondestructive 
evaluation--volume 4B. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1985). (CONF-840738—). 


From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul wa 


eoretical calculations are presented, based on simple mix- 
ture theory, which support the conclusion that microscopic quanti- 
ties of air are responsible for the high absorption values that have 
been observed in sorbothane. Sorbothane is the trade name for a 
new family of polyurethane elastomers. It has found its major use 
as a shock absorbing material in athletic footwear. This paper in- 
vestigates sorbothane as a candidate for the lining of an anechoic 
tank used for broadband underwater sound absorption measure- 
ments. A computer code was written to implement the theory and 
results for the sorbothane. Shear modulus and loss factor data from 
the resonant wave apparatus were used. The authors feel that the 
theory and impedance data support the conclusion that the high ab- 
sorption values observed in sorbothane are due to entrapment of 
microscopic quantities of air in the polymer during manufacture. 


Measurement techniques for electronic devices. 
Kino, G.S. (Stanford Univ., Stanford, CA). pp 1159-1176 of 
Quantitative nondestructive evaluation--volume 4B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1985). (CONF-840738—). 
From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 
This paper discusses measurements of surface features, meas- 
urements of near-surface material properties, and to a limited 
extent, measurements of certain types of electronic properties of 
semiconductors. Techniques are presented and examined, in particu- 
lar, for use with semiconductor devices and magnetic recording de- 
vices. The authors summarize some of the possibilities of measure- 
ment of semiconductors and present a typical sequence of oper- 
ations in the manufacture of a semiconductor device. The Rayleigh 
wave technique is discussed, and the authors note that the tech- 
nique can also be used to measure the width of surface features 
very accurately. Fourier transform techniques are examined. 


20471 (CE-Trans—7518) Influence of partial discharges 
on the electric life characteristics of epoxy mica insulation. 
Wichmann, A.; Grunewald, P. (Central Electricity Generat- 
ing Board, London (UK). Information Services). 1977. 
Translation source information not available . (CONF- 
7710261—1). 13p. NTIS (US Sales Only), PC "A02. File 
Number DE86900134. 
From ETG symposium on endurance of insulation materials 
and ay Baden-Baden, F.R. Bn mp (19 Oct 1977). 
The destructive effect of partial discharges on epoxy resin 
and mica insulation is investigated on surfaces and in artificial air 
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gaps by pin electrodes. The life of the combinations of sheet mica 
and fine mica with different carrier material and epoxy resin is de- 
termined. Natural and artificial defects are analyzed by measure- 
ment of partial discharge as a function of the voltage and aging 
time. 
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REFER ALSO TO CITATION(S) 19011, 19012, 19012, 19016, 19025, 19027, 
19029, 19029, 19034, 19091, 19107, 19140, 19141, 19261, 20589, 20731, 21146 


20472 (BNL—37326) Fission track method for uranium 
analysis. Moorthy, A.R.; Baum, J.W. (Brookhaven National 
Lab., Upton, NY (USA)). 1985. Contract AC02-76CH00016. 
5p. (CONF-851267—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006240. 

From Meeting on ultra-sensitive techniques for measurement 
of uranium in biological specimens; Washington, DC, USA (3 Dec 
1985). 

The fission track counting method using quartz detectors for 
23°Py measurements in urine samples is described. Detection limits 
and cost estimates are given. (ALK) 


20473 (CONF-860203—8) Rapid estimation of ??°Ra in 
soil for the Grand Junction RASA/UMTRA project. Kark, 
J.B.; Borak, T.B.; Kearney, P.D.; Rood, A.S. (Colorado 
State Univ., Fort Collins (USA); Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 11p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86006206. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

The Radiological Survey Activities (RASA) Group of the 
Health and Safety Research Division at Oak Ridge National Labo- 
ratory (ORNL) is an Inclusion Survey Contractor (ISC) for the 
Uranium Mill Tailings Remedial Action Program (UMTRAP). The 
purpose of the ISC is to survey designated sites potentially con- 
taminated with radioactive material originating from the 24 inactive 
uranium mill sites and make recommendations as to whether the 
site should be included in or excluded from further consideration 
by UMTRAP. An important aspect of the program is a prompt and 
inexpensive estimation of Radium-226 (?*Ra) concentration in soil 
samples. A large sodium iodide (Nal) well crystal coupled to a mul- 
tichannel analyzer is used to count soil samples. Count data are cur- 
rently analyzed with an algorithm that utilizes three regions of in- 
terest (ROI. A lack of agreement was observed when samples 
were also analyzed with lithium-drifted germanium (GeLi) spec- 
trometers. The average estimate of ?**Ra obtained using the current 
algorithm was 19% greater than the GeLi determination. Some 
possible reasons for these differences were examined. In 8.5% of 
the samples, the relative concentration of Cesium-137 (1°7Cs) was 
highly correlated to the extent of error. Using alternative analysis 
techniques, the error for **Ra estimations may be reduced by a 
factor of 2 for randomly selected samples and by a factor of 4 for 
samples containing high concentrations of °’Cs relative to the con- 
centrations of ?**Ra. 9 refs., 4 figs., 3 tabs. 


20474 (CRN-PN—84-33) Study of reactor characteristics 
for the adaptation of the monoelement standard method in ac- 
tivation analysis. Application to impurity determination in sil- 
icon. Benjelloun, M. (Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires). 1984. 111p. (In French). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86750683. 

Nuclear reactions by irradiation in a nuclear reactor are re- 
viewed. Quantitative analysis by comparison with multielement 
standard is treated. Comparison methods using a monoelement 
standard, easier to use they require a previous study of neutronic 
characteristics of irradiation channels of reactors (thermal and 
epithermal flux ratio and eventual deviations fo epithermal neutron 
energy spectra from the 1/E relationship). Then analysis fo silicon 





2751 / ERA-11/9 


polycrystals by both methods is studied and interfering reactions 
during irradiation are examined. 


20475 (DOE/CE/40691—1) Hyperfiltration/reverse os- 
mosis: a handbook on membrane filtration for the food indus- 
try. Merlo, C.A.; Pedersen, L.D.; Rose, W.W. (National 
Food Processors Association, Berkeley, CA (USA). West- 
ern Research Lab.). Jul 1985. Contract FG01-84CE40691. 
78p. NTIS, PC A05/MF AOl1; 1; GPO Dep. File Number 
DE86006737. 

The four chapters are titled: hyperfiltration/reverse osmosis 
technology, membranes and systems, energy recovery through ren- 
ovation and recycle of hot water, and other applications of mem- 
brane technology in the food industry. (DLC) 


20476 (DOE/ER/13357—1) Interfacial in sol- 
vent extraction systems. Progress report, April 1, 1985-March 
31, 1986. Neuman, R.D. (Auburn Univ., AL (USA). Dept. 
of Chemical Engineering). Jan 1986. Contract FG05- 
85ER13357. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86006797. 

Improved and expanded laboratory facilities for investigating 
the interfacial behavior of extractant molecules and their interac- 
tions with metal ions are nearing completion. Continuation studies 
to examine whether reversed micelle formation is a general phe- 
nomenon operative in solvent extraction systems nevertheless are in 
progress. Interfacial excess determinations from interfacial tension 
(y) measurements of HDEHP/n-hexane/metal chloride solutions 
(of Na, Mg, Ca, Sr, Ba, Co, Ni, or Cu) in the premicellar region 
show that the selectivity of HDEHP for extraction favors cobalt 
and follows a sequence consistent with the Hofmeister lyotropic 
series for the alkaline earths. At a critical HDEHP concentration, 
the y-long [HDEHP] curves typically also exhibit an abrupt change 
in the slope in a manner similar to that reported earlier for calcium. 
In addition, we found a linear relationship between log [HDEHP]/ 
sup crit/ and log[Ca**] which supports our view that well-defined 
molecular aggregates occur in these systems. Extraction kinetics 
and metal distribution equilibria measurements on the system PC 
88A/n-hexane/CaCl, solution are underway using a radiotracer 
(Ca) technique. In order to investigate the extraction of Co, Ni, 
Cu, and Zn using atomic absorption spectrophotmetry, a new mass 
transfer cell is being constructed. Preliminary studies of the nature 
and size of the molecular aggregates in organic diluents have been 
carried out using vapor pressure osmometry and 'H NMR spec- 
troscopy, and a quasi-elastic light scattering system also is in the 
process of being assembled for this purpose. The preliminary NMR 
results appear to further support our interfacial tension findings. 
Laser heterodyne light-scattering and laser fluorescence studies also 
have been initiated to investigate the structure and dynamics of ex- 
tractant films. 


20477 (DOE/ER/45091—T1) Photoemission EXAFS: ap- 
plications to chemical and magnetic effects. NSLS activity 
report, 1985. Choudhary, K.M.; Kim, S.T.; Lee, J.H.; Roth- 
berg, G.M.; denBoer, M.L.; Williams, G.P. (Stevens Inst. of 
Tech., Hoboken, NJ (USA); Hunter Coll., New York 
(USA); Brookhaven National Lab., Upton, NY (USA)). 
1985. Contract AC02-76CH00016;FG02-84ER45091. 2p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86007598. 

Photoemission EXAFS has chemical sensitivity not available 
from other methods. CIS spectra were obtained on Al films after 
oxidation. Spin polarized EXAFS was used to study magnetic 
structure. Preliminary measurements were made on the antiferro- 
magnet MnTe above and below the Neel point. (DLC) 


20478 (DP-MS—85-94) Inductively coupled plasma for 
atomic emission spectroscopy at the Savannah River Plant. 
Coleman, J.T. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant). 1986. Contract AC09- 
76SRO00001. 13p. (CONF-860114—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86004894. 

From American Society for Testing and Materials Commit- 
tee C-26 meeting on nuclear fuel cycle; New Orleans, LA, USA (13 


Jan 1986). 
The Savannah River Plant atomic emission spectroscopy lab- 
oratory has been in operation for over 30 years. Routine analytical 
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methods and instrumentation are being replaced with current tech- 
nology. Laboratory renovation will include the installation of con- 
tained dual excitation sources (inductively coupled plasma and d-c 
arc) with a direct reading spectrometer. The instrument will be 
used to provide impurity analyses of plutonium, uranium, and other 
nuclear fuel cycle materials. 


20479 (ENEA-RT/CHI—83-12) Dual energy x-rays ab- 
sorptiometer for nondestructive assay of mixed special nucle- 
ar material in solution. Aparo, M.; Frazzoli, F.V.; Mattia, 
B.; Zeppa, P. (ENEA, Casaccia (Italy). Dipartimento Ciclo 
del Combustibile; Rome Univ. (Italy). Ist. Impianti Nu- 
cleari). 1983. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86901002. 

The non-destructive assay technique, here described, relies 
on the transmission of photons of two energies properly chosen. 
The principles are discussed along with the basic features of the in- 
strumental approach. A quantitative evaluation of the performances 
achievable is carried out on the basis of experimental data obtained 
with (Th,U) mixed solutions. 


20480 (EUR—9525) Certification of carbon, nitrogen and 
oxygen in zircaloy. (BCR Nos. 275 and 276). Vandecasteele, 
C.; Marchandise, H.; Colinet, E. (Commission of the Euro- 
pean Communities, Luxembourg). 1984. 38p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86750679. 

The experimental procedures for the certification of carbon, 
nitrogen and oxygen in zircaloy are described. The samples were 
analysed in different laboratories using the followirg analytical 
methods: combustion, photon activation analysis and deuteron acti- 
vation analysis for carbon; reducing fusion, Kjeldahl’s method, 
photon activation analysis and charged particle activation analysis 
for nitrogen; reducing fusion, photon activation analysis and 
charged particle activation analysis for oxygen. The analytical 
methods and the statistical approach used to analyse the data pre- 
sented. Two materials available as samples with different dimen- 
sions were certified: BCR Nos. 275 and 276. The certified mass 
fractions and the uncertainties are given. 


20481 (EUR—9921-EN) New reference materials im- 
provement of methods of measurements. Marchandise, H. 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1985. 110p. Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

BCR information. 

The document summarizes the results of projects of the 
Community Bureau of Reference programme which are terminated 
or about to be terminated. The programme covers applied metrolo- 
gy and reference materials. While the work on metrology is sum- 
marized in another report, the present one includes reference mate- 
rials for analytical chemistry and for measurement of physical or 
mechanical properties of materials. The programme consists essen- 
tially of collaborative projects, the objective of which is to improve 
the quality of the measurements throughout the Community and to 
help laboratories in the Member States to work in better harmony. 
(orig./EF). 


20482 (GKSS—85/E/22) Asymmetric membranes for gas 
separations. Finken, H. (GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 
1985. 26p. NTIS, PC E02; Available from NTIS as TIB/ 
B85-14047. 

Recent membrane developments for gaseous mixture separa- 
tions are compared to the development of reverse osmosis ‘mem- 
branes for water desalination. The goals of these developments 
have been the search for ideal permselective polymeric materials, 
techniques for producing ultrathin membrane layers free of imper- 
fections and transforming gelled reverse osmosis membranes into 
solid gas permeation membranes. A novel approach to meeting the 
basic requirements of high permselectivity is attempted by altering 
the physical polymer structure within the membrane prior to appli- 
cation for gas separation. The influence of these physical interac- 
tions on membrane properties is presented. 
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(1A—1401) Design of Tc-99m generators: I. Phys- 
icochetsicel aspects. Abrashkin, S. (Israel Atomic Energy 
Commission, Yavne. Soreq Nuclear Research Center). May 
1985. 19p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86901079. 

The two main aims in the development of a Tc-99m genera- 
tor are: (A) the adsorption of large amounts of parent Mo-99 onto a 
chromatographic column, accompanied by low breakthrough (low 
activity of Mo-99 per unit activity of daughter Tc-99m in the 
eluate), and (B) efficient elution of the Tc-99m from the column. 
The elution yield (activity of separated Tc-99m relative to that 
present in the generator) and the Tc-99m activity concentration 
(mCi Tc-99m per ml eluate) must be high and reproducible. In the 

tt report the two aims are considered separately. The influ- 
ence of chemical parameters such as the chemical forms of Mo 
used, concentrations, pH values, etc., and of physical parameters, 
especially those relating to the self-irradiation of the generator 
system are studied. Models which explain some important charac- 
teristics of the system are proposed. 19 refs., 5 figs., 1 tab. 


20484 (INIS-SU—315, pp 22-26) Study on the total and 
inelastic cross sections of neutron interactions with (- 
CHsub(2)-)sub(n) and (-CDsub(2)-)sub(n) in the energy range 
of approximately 10sup(-4) - 10sup(-7) eV by a very-cold-neu- 
tron spectrometer. Antonov, A.V.; Granev, V.G.; Isakov, 
A.L; Kuznetsov, S.P.; Meshkov, I.V.; Optov, V.A.; Perek- 
restenko, A.D. (AN SSSR, Moscow. Inst. Khimicheskoj 
Fiziki). 1984. (In Russian). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE86780375. (CONF-8310228— 
Vol.4). 

"hinds 6. Soviet national conference on neutron physics; 
Kiev, = (10 Oct 1983). 

Very cold neutrons (VCN) spectrometer was used for meas- 
uring the total neutron cross-sections of (CHe2) and (sup(- 
yCDsub(2)sup(-))sub(n) in 10* - 107 eV energy range for two tem- 
peratures (293 K, 106 K). It was found that VCN may be success- 
fully used for studying polymers. 


20485 (LA—10640-MS) Three-energy gamma-ray absorp- 
tiometer (TEGA) for nondestructive assay of plutonium and 
uranium in solution. Aparo, M. (Los Alamos National Lab., 
NM (USA)). Jan 1986. Contract W-7405-ENG-36. 16p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007588. 

An experimental approach for the nondestructive character- 
ization of plutonium and uranium solutions is presented. The tech- 
nique relies on the transmission of photons of three different prop- 
erly chosen energies, and allows an independent and simultaneous 
determination of plutonium and uranium by the different absorption 
of the two elements in the range of K-edge energies. The perform- 
ances achievable have been evaluated through measurement of a set 
of solutions using the hardware of the compact K-edge densitome- 
ter. The plutonium and uranium concentrations ranged from 50 to 
150 g/l. In this concentration range, the relative precision is below 
3.0% for uranium assay and below 6% for plutonium assay. Fur- 
ther improvements of the performances of the technique are dis- 
cussed. 3 refs., 9 figs., 1 tab. 


20486 (LA-UR—86-648) ICP-FTS. a new analytical tool? 
Potentials and problems. Faires, L.M. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 32p. 
(CONF- -860101—1). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86007376. 

From Winter conference on plasma spectrochemistry; Maui, 
HI, USA (3 Jan 1986). 

Many new sources and spectrometers have been developed 
in the ongoing effort to improve multielement analysis by analytical 
atomic emission spectroscopy. Currently several different laborato- 
* ries are exploring applications of Fourier transform spectrometry in 

the ultraviolet and visible spectral regions, especially in conjunction 
with the inductively coupled plasma source. As a multiplex tech- 
nique, Fourier transform spectrometry has many characteristics 
which are unique and significantly different from wavelength dis- 
persive spectrometry. These characteristics offer both potentials 
and problems for the development of ICP-FTS as a new analytical 
tool. Examples from research in this laboratory are used to illus- 
» trate and discuss these points. 29 refs., 7 figs., 5 tabs. 
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20487 (MINTEK-M—153) Determination, 7 ion chro- 
matography, of chlorine, bromine, phosphorus, and sulfur in 
Organic Materials Laboratory Method No. 17/10. Pohlandt, 
C.; Cameron, A. (Council for Mineral Technology, Rand- 
burg (South Africa)). 24 Sep 1984. 1lp. NTIS Ss Sales 
Only), PC A02/MF AO1. File Number DE86901044. 

Chlorine, bromine, phosphorus, and sulfur are determined in 
organic materials after combustion in an oxygen flask. The combus- 
tion gases are collected in a suitable absorption solution, which is 
then analyses by ion chromatography. The precision of the method 
is good, as indicated by the relative standard deviation, which was 
found to be 0.014 for sulfur, 0.022 for chlorine, and 0.018 for bro- 
mine. The precision of the method for phosphorus was not deter- 
mined. 5 refs., 4 figs., 1 tab. 


20488 (MLM—3331) Characterization of 
poly(etheretherketone) and diallylphthalate-fiberglass compos- 
ites by combined thermogravimetry mass spectrometry (TG/ 
MS) and ancillary techniques. Yelton, R.O.; Shell, T.L.; 
Whitaker, R.B. (Monsanto Research Corp., Miamisburg, 
OH (USA). Mound). 24 Jan 1986. Contract AC04- 
76DP00053. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86006325. 

Thermogravimetry/mass spectrometry (TG/MS) analyses 
and pyrolysis gas chromatography mass spectrometry (PY/GC/ 
MS) have been utilized to determine the major and minor thermal 
decomposition products of poly(etheretherketone) (PEEK) and 
diallylphthalate (DAP) - fiberglass (FG) composite molding resins, 
which are used at Mound. PY/GC/MS has also been used to char- 
acterize the organic sizings applied to the glass fibers which are in- 
corporated into DAP and PEEK plastics for added strength. TG/ 
MS of commercial DAP-FG molding resins showed phthalic anhy- 
dride to be the major decomposition product of the o-DAP prepo- 
lymer; similarly, phenol was found to be the major degradation 
product for PEEK. PY/GC/MS results indicate the organic sizings 
applied to the glass fibers are phthalate or acetate based. TG kinetic 
data indicate superior lifetime estimates for PEEK versus DAP 
molded products when analyzed in air or an inert atmosphere. 6 
refs., 15 figs., 1 tab. 


20489 (N—86-14078, pp vp) a a for > 
termining microamounts of hydrogen in lunar soil using the 
helium Saieien detector. Bustin, R. Sep 1983. NTIS, PC 
A18/MF AOl1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

A method has been developed which will determine hydro- 
gen in sub-milligram samples of lunar soil. It consists of heating the 
sample in a pyroprobe followed by the gas chromatographic deter- 
mination of hydrogen using the helium ionization detector. Using a 
7 foot, 1/8 OD stainless steel column packed with Carbosieve S, 
120/140 mesh, hydrogen was well-separated from the other gases 
released from lunar soil. Standards of hydrogen in helium were 
used for calibration. The limit to detection under the conditions 
used was about 2 ng. The method was linear from 2 ng to 270 ng. 
The method was checked using some actual lunar samples. Results 
were typical of those obtained for lunar soils using other methods. 


20490 (N—86-14078, ip vp) Development of a mass 
spectrometer system for the measurement of inert gases in 
meteorites. Palma, R.L. Sep 1983. NTIS, PC A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

The study of the inert gases in meteorites has provided many 
clues as to the origin and evolution of the solar system. Particularly 
crucial and complex are the gases krypton and xenon. To accurate- 
ly measure the isotopic compositions of these gases requires a mass 
spectrometer of high sensitivity and resolution. A previously 
unused and largely untested mass spectrometer system was brought 
to the point where it was ready for routine sample analyses. This 
involved, among other things, focusing the ion beam for optimal 
peak shape and sensitivity, documenting the instrument's response 
to a series of characteristic tests such as multplier gain checks, and 
interfacing the instrument to a computer to run the sample analyses. 
Following this testing and setting up, three iron meteorite samples 
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were to be analyzed for argon, krypton, and xenon. The three sam- 
ples were shown in prior work to possibly contain primordial 
heavy inert gases. Although these analyses have not yet been car- 
ried out, it is anticipated that they will be completed in the near 
future. 


20491 (ORNL—6247) Field and laboratory studies in 
support of a hazardous waste extraction test. Francis, C.W.; 
Maskarinec, M.P. (Oak Ridge National Lab., TN (USA)). 
Feb 1986. Contract AC05-840OR21400. 205p. NTIS, PC 
A10/MF A011; 1; GPO Dep. File Number DE86007068. 

Four methods were used to compare the ability of the three 
extraction media [0.1 N sodium acetate buffer (pH 5), distilled 
deionized water saturated with carbon dioxide, and the currently 
used extraction procedures] to simulate lysimeter target concentra- 
tions. Two of the four methods (the absolute percent difference 
method and the ratio method) showed no difference between the 
acetate buffer and EP (for combined inorganic and organic chemi- 
cal classes across the 11 wastes tested in Phase I and Phase II). One 
of the two remaining methods (the actual percent difference 
method) showed EP to be significantly better (P < 0.05) than the 
acetate or carbonic acid. The last method, the multivariate analysis 
method, which is statistically superior to the other methods because 
it treats each chemical concentration measured in the laboratory ex- 
tract as an independent variable, showed the acetate buffer to be 
significantly better than EP or carbonic acid in predicting lysimeter 
target concentrations. The multivariate method also takes into con- 
sideration the variation in lysimeter target concentrations, which 
the others do not. These considerations, combined with the easier 
operational features of the acetate buffer as compared with EP, 
make the acetate buffer the extraction medium of choice for simu- 
lating the leachates produced when an industrial waste is disposed 
of in a municipal waste landfill. 


20492 (RRC—72) Analytical aspects of cerium in simula- 
tion studies experiment. Singh, N.S.B.; Mohan, S.V.; Balasu- 
bramanian, G.R. (Reactor Research Centre, Kalp akkam 
— 1984. 10p. NTIS (US Sales Only), PC ‘A02/MF 

1. File Number DE86900933. 

The present method is a direct spectrophotometric determi- 
nation of ceric and cerous concentations in tributyl phosphate 
(TBP) medium. The wavelength for recording the absorbance was 
fixed to be at 385 nm. For the analysis of cerous in TBP, a strip- 
ping was carried out using Ascorbic acid, and the cerous thus ob- 
tained in aqueous medium was oxidised to ceric state by use of am- 
monium persulfate, and its aborbance was noted. The molar absorp- 
tivity of ceric in TBP was calculated to be 4.2 x 10 LMol~!cm™! 
and that of ceric in aqueous was found to be 12.88 x 10‘ 
LMol-'cm~*. By utilising these methods, a lot of samples, provided 
by the Operation Group, have been analysed with high level of 
precision. The other ions present in simulation experiment were 
found to have no effect on the performance of these methods. For 
the purpose of analysing aqueous samples containing higher con- 
centration of ceric and cerous, the existing titrimetric method was 
reviewed and used. 2 refs., 2 figs., 1 tab. 


20493 (SAND—85-2800) Directory of Analytical Meth- 
ods, Department 1820. Whan, R.E. (ed.). (Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1986. Contract AC04- 
76DP00789. 108p. NTIS, PC A06/MF AO01; 1; GPO Dep. 
File Number DE86007258. 

The Materials Characterization Department performs chemi- 
cal, physical, and thermophysical analyses in support of programs 
throughout the Laboratories. The department has a wide variety of 
techniques and instruments staffed by experienced personnel avail- 
able for these analyses, and we strive to maintain near state-of-the- 
art technology by continued updates. We have prepared this Direc- 
tory of Analytical Methods in order to acquaint you with our capa- 
bilities and to help you identify personnel who can assist with your 
analytical needs. The descriptions of the various capabilities are re- 
quester-oriented and have been limited in length and detail. Empha- 
sis has been placed on applications and limitations with notations of 
estimated analysis time and alternative or related techniques. A 
short, simplified discussion of underlying principles is also present- 
ed along with references if more detail is desired. The contents of 
this document have been organized in the order: bulky analysis, mi- 
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croanalysis, surface analysis, optical and thermal property measure- 
ments. 


20494 (SAND—86-8209) PSE: a Fortran program for 
modeling well-stirred reactors. Glarborg, P.; Kee, R.J.; 
Grear, J.F.; Miller, J.A. (Sandia National Labs., Livermore, 
CA (USA); Danmarks Tekniske Hoejskole, Lyngby. Lab. of 
Heating and Air Conditioning). Feb 1986. Contract AC04- 
76DRO00789. 53p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86007836. 

In this report the set of algebraic equations describing the 
perfectly stirred reactor is described first. Then the time-dependent 
equations are presented; unlike the algebraic equations the transient 
equations can be solved without such a good initial estimate. A 
method to calculate the first-order sensitivity coefficients of the 
mass fractions and temperature with respect to the rate constants is 
also given. > tet. iiconianden ih the CMMI ongu: 
signed to be run in conjunction with the CHEMKIN pro 
which handles the chemical reaction mechanism and the thermody. 
namic properties. In addition, it uses a modified version of the 
STANJAN program to provide the possibility of using equilibrium 
compositions as initial solution estimates. The structure of the code 
is described in this report, and instructions for setting up and using 
the code are given. Finally, an example problem is presented. 18 
refs., 2 figs. 


20495 Measurement of small absorbances by picosecond 
pump-probe spectrometry. Blanchard, G.J.; Wirth, M.J. 
(Univ. of Wisconsin, Madison). Analytical Chemistry; 58: 
No. 3, 532-535(Mar 1986). 

The absorption sensitivity of picosecond pump-probe ground 
state recovery spectrometry try is examined critically. It is found that 
the detection sensitivity is limited by the quantum noise present on 
the probe laser. This ultrahigh sensitivity is attainable only with 
lasers producing transform limited pulses and a high-frequency 
triple modulation detection technique. With a detection limit of 
96,000 cresyl violet molecules in the sampled volume, it is shown 
that this technique is comparable to other trace absorption methods 
for sensitivity and provides the added selectivity of a two-color ex- 
periment. 10 references, 3 figures, 2 tables. 


20496 Preserving toxicologic activity during chromato- 
graphic fractionation of bioactive 2ae= mixtures. Lafleur, 
A.L.; Braun, A.G.; Monchamp, P.A.; Plummer, E.F. (Mas- 
sachusetts Institute of Technology, Cambrid ge). dnebpteal 
Chemistry; 58: No. 3, 568-572(Mar 1986). Contract AC02- 
83ER60174. 

Four types of chromatographic materials were evaluated for 
degree of recovery of mutagenic components during column chro- 
matography. Materials tested were silica, alumina, Florisil, and 
cyanopropyl-bonded silica. A combustion-generated complex mix- 
ture that was highly characterized and known to contain mutagenic 
components was used as the reference sample. The cyanopropyl 
material was found to be the most efficient material for mutagen 
recovery and alumina proved to be the least efficient. 15 references, 
3 figures, 5 tables. 


20497 Micellar effects on molecular diffusion: theoretical 
and chromatographic considerations. Armstrong, D.W.; 
Ward, T.J.; Berthod, A. (Texas Tech Univ., Lubbock). Ana- 
lytical Chemistry; 58: No. 3, 579-582(Mar 1986). Contract 
AS05-84ER 13159. 

The diffusion coefficients of six solutes were measured by 
the Taylor-Aris dispersion method in the absence and presence of 
sodium dodecyl sulfate (SDS) and sodium methane sulfate (SMS) as 
a function of concentration. Equations were derived that allow the 
evaluation of micellar effects on the diffusion of certain compounds. 
The diffusion behavior of solutes that bind to micelles was pro- 
foundly affected by the presence of SDS but not by nonaggregating 
salts. Solutes that do not bind to micelles were affected to a lesser 
extent by SDS. Neither surfactant concentration nor solution diffus- 
sional behavior appeared to affect the efficiency of micellular medi- 
ated separations. This suggests that poor mass transfer in the sta- 
tionary phase is predominantly responsible for the low efficiencies 
observed in this technique. The observed diffusional effects may 
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affect a variety of other techniques that utilize micelles. 24 refer- 
ences, | figure, 4 tables. 


20498 Thin-layer chromatographic ee of optical, 
geometrical, and structural isomers. Alak, Armstrong, 
D.W. (Texas Technical Univ., Lubbock). Saciied Chemis- 
try; 58: No. 3, 582- 584(Mar 1986). Contract AS05- 
84ER13159. 

A number of different silica gels and binders were evaluated 
in the development of a B-cyclodextrin bonded TLC phase with 
the capability to separate enantiomeric compounds. Planar chroma- 
tographic conditions were optimized for the separation of nine ra- 
cemic mixtures, three diastereomeric mixtures, and six structural 
isomers. Mobile phases and elution behavior of all solutes were 
analogous to the related LC technique indicating the two methods 
are sufficiently compatible to be used in conjuction with one an- 
other. This should provide one with much greater flexibility in the 
field of isomeric separations. 12 references, 2 figures, 2 tables. 


20499 Fast chemiluminescent method for measurement of 
ambient ozone. Ray, J.D.; Stedman, D.H.; Wendel, G.J. 
(Univ. of Denver, CO). Analytical Chemistry; 58: No. 3, 598- 
600(Mar 1986). 

An instrument for measuring atmospheric ozone concentra- 
tions has been developed that uses chemiluminescent dyes in vari- 
ous solvents. Solutions of rosin Y in ethylene glycol were effective 
for measuring ambient ozone at a response frequency of 7 Hz and a 
detection limit of 0.2 ppb ozone. Other atmospheric species, includ- 
ing humidity, gave no interference. The response to ozone is linear 
over the range of 0.2-400 ppb ozone. A successful comparison of 
the chemiluminescent instrument to a commercial ozone analyzer 
was made during measurement of ambient ozone concentrations in 
Denver air. 11 references, 3 figures, 3 tables. 


20500 Separation of tracer titanium-44 from vanadium. 
Sajjad, M.; Lambrecht, R.M. (Brookhaven National Lab., 
Upton, NY). Analytical Chemistry; 58: No. 3, 667-668(Mar 
1986). Contract AC02-76CH00016. 

The trend in medical radionuclide and radiopharmaceutical 
research and development is toward the use of short-lived neutron- 
deficient nuclides. Biomedical generators that deliver positron-emit- 
ting nuclides will be an important source of these nuclides. The 
“Ti-“*Sc generator [**Ti(t/sub 1/2/ = 4 years), **Sc (t/sub 1/2/ 
= 3.93 h)] has been suggested previously. Titanium-44 produced by 
the ““Sc(p,2n)“Ti reaction is commercially available only in very 
limited quantities. The authors have found that “Ti can also be 
produced by the *'V(p,2p6n)“*Ti nuclear reaction by irradiating a 
vanadium target with high-energy protons. A new separation 
method was required in order to recover “*Ti without added carri- 
er. The authors have developed a new method for the separation of 
titanium from vanadium. 


20501 Miniature mercury contact switch for chromato- 
graphic applications, Bruno, T.J.; Shepherd, J.G. (National 
Bureau of Standards, Boulder, CO). Analytical Chemistry; 
58: No. 3, 671-672(Mar 1986). 

Temperature control for the components of gas chromato- 
graphic instrumentation is achieved in a variety of ways. Depend- 
ing on the level of accuracy required, contact switches, thermocou- 
ples, thermistors, and resistance devices are commonly used to con- 
trol the power applied to heaters. Thermistors and resistance de- 
vices are well suited to proportional control of the power input. 
Contact switches and thermocouples are easily applied to bipolar 
(on/off) control of heating elements. In order to overcome limita- 
tions and apply the contract switch to the 400 to 525 K region, the 
authors have designed and fabricated a miniature, high sensitivity 
fixed contact (nonadjustable) switch. The switch was made from 
borosilicate glass tubing (of 1.0 mm o.d., 0.3 mm id., and 5 cm 
length) and incorporates tungsten contacts. The bulbs at each con- 
tact were made of uranium glass to grade the seal to the contact. 
These bulbs also provide for the expansion of the mercury, with the 
upper bulb serving as an overflow. This overflow volume prevents 
the unit from shattering in the unlikely event of a large temperature 
overshoot or circuit failure. 
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20502 Detection of mass 16 241 ions by Fourier-trans- 
form mass spectrometry. Amster, I.J.; McLafferty, F.W.; 
Castro, M.E.; Russell, D.H.; Cody, R.B. Jr.; Ghaderi, S. 
(Cornell Univ., Ithaca, NY). Analytical Chemistry; 58: No. 2, 
483-485(Feb 1986). Contract AS05-82ER 13023. 

An independent investigation is reported of the mass range 
of FTMS (Fourier-Transform mass spectroscopy) utilizing Cs* DI 
to measure positive and negative cesium iodide cluster ions of 
masses as high as 16241 daltons, the present low frequency limit of 
the detection system. 34 references, 1 figure. 


20503 Application of XRF analysis in the determination 
of sup(113m)Cd. Palagyi, S.; Larsen, R.P.; Tisue, G.T. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia; 
Argonne National Lab., IL, USA). Journal of Radioanalyti- 
cal and Nuclear Chemistry; 96: No. 2, 161-168(15 Oct 1985). 
(CONF-8406249—). 

From 7. Czechoslovak spectroscopic conference and 8. 
CANAS; Ceske Budejovice, Czechoslovkia (18 Jun 1984). 

The overall recovery of the separated sup(113m)Cd with 
added Cd carrier from 50 litre samples of natural water was deter- 
mind by a secondary-source tube excited energy dispersive x-ray 
fluorescence spectrometer measuring the amount of cadmium in the 
final CdS+CuS coprecipitate on a 25 mm diameter Millipore filter. 
The method enables to determine 1-20 pg Cd in 100 sec. with a 
limit of detection of 0.8 yg. 


20504 Analytical capabilities of RIMS: absolute sensitivi- 
ty and isotopic analysis. Nogar, N.S.; Downey, S.W.; Miller, 
C.M. (Los Alamos National Lab., NM, USA). pp 91-95 of 
Resonance ionization spectroscopy 1984. Invited papers 
from the 2. international symposium on resonance ionization 
spectroscopy and its applications held in Knoxville, Tennes- 
see, USA, on 16-20 April 1984. Hurst, G.S.; Payne, M.G. 
Bristol, England; Institute of Physics (1984). (CONF- 
840449—),. 

From 2. symposium on resonance ionization spectroscopy 
and its applications; Knoxville, TN, USA (16 Apr 1984). 

Resonance ionization mass spectrometry (RIMS) with ther- 
mal filament sources is becoming an established analytical tech- 
nique. The results of recent isotope ratio measurements carried out 
on small (60-200ng) lutetium samples are presented. The sensitivity 
and selectivity of continuous wave (CW) laser RIMS allow the ac- 
curate determination of very large ratios (approx. 10°) in real sam- 
ples containing numerous isobaric interferences. In addition, high 
resolution optical spectra of lutetium isotopes have been generated 
using RIMS as a prelude to isotopically selective resonance ioniza- 
tion. Also, the results of two-color spectroscopic studies for isotope 
ratio measurements in technetium are presented. A large number of 
multiply-resonant sequences have been explored; however, the pres- 
ence of Tc molecular species appears to limit the potential sensitivi- 
ty of the measurement. 


20505 Isotopic bias effects in resonance ionization mass 
spectrometry. Donohue, D.L.; Smith, D.H.; Young, J.P.; 
Ramsey, J.M. (Oak Ridge National Lab., TN, USA). pp 83- 
89 of Resonance ionization spectroscopy 1984. Invited 
papers from the 2. international symposium on resonance 
ionization spectroscopy and its applications held in Knox- 
ville, Tennessee, USA, on 16-20 April 1984. Hurst, G.S.; 
Payne, M.G. Bristol, England; Institute of Physics (1984). 
(CONF-840449—),. 

From 2. symposium on resonance ionization spectroscopy 
and its applications; Knoxville, TN, USA (16 Apr 1984). 

Resonance ionization mass spectrometry (RIMS) is develop- 
ing into a useful method for isotope ratio measurements with high 
selectivity and sensitivity of the technique for a large number of 
elements. The sensitivity of the technique relies on a number of ex- 
perimental factors. Of primary importance is the proper coupling of 
the tunable laser output with the atomization source, which is most 
often a thermal filament. Use of pulsed thermal atomization can 
also improve efficiency. An increase in temporal efficiency can be 
achieved by using a continuous wave (CW) laser coupled to a con- 
tinuous atomization source. CW lasers, in general, therefore must 
be tightly focused to saturate the ionization step in a resonance ion- 
ization process. However, this results in a lowered efficiency due to 
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geometrical factors. The accuracy of isotope ratio measurements is 
also influenced by the choice of laser system for RIMS. The combi- 
nation of isotope shifts and the analyte element with the spectral 
output of the laser will result in wavelength-dependant bias effects 
which must be controlled to obtain optimum analytical results. This 
problem has been studied and the results for both pulsed and CW 
lasers are given. 


20506 Measurement of rhodium and palladium in selected 
Hanford defense defense wastes. V.’est, M.H.; Homi, C.S.; 
Hunter, C.H. (Rockwell Hanford Operations, P.O. Box 800, 
Richland, WA 99352). pp 203-211 of Analytical spectrosco- 
py. a W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). 

pr 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Numerous radioactive, defense waste types have been gener- 
ated by different fuel reprocessing plants at Hanford, Washington. 
These wastes have been systematically combined and concentrated 
using vacuum evaporators, thus significantly increasing the com- 
plexity of the wastes. High concentrations of hydroxide, aluminum 
species, and organic complexants (EDTA, HEDTA, citrate, etc.) 
currently exist in the double-shell slurry waste type. Approximately 
1000 kilograms of rhodium and 790 kilograms of palladium exist 
within the available wastes. In order to test the applicability of the 
highly alkaline double-shell slurry as a potential feed stock for rho- 
dium and palladium recovery processes, analytical methodology has 
been developed for precious metal analyses. 


20507 Analytical measurements of actinide migration in a 
laboratory-simulated basalt HLW repository. Bowers, D. 
Gerding, T.J.; Fried, S.M.; Vandegrift, G.F.; Seitz, M.G. 
(Chemical Tech. Div., Argonne National Lab., 9700 South 
Cass Ave., Argonne, IL 60439). pp 255-262 of Analytical 
spectroscopy. Lyon, W.S. New York, NY; Elsevier (1984). 
(CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Described are the analytical methods and results used to de- 
termine the migration of actinides in a flowing-groundwater labora- 
tory-simulation of a basalt repository for high-level nuclear waste. 
The radiochemical methods developed and employed to measure 
actinide activities in groundwater samples and component surfaces 
include the use of gamma, X-ray, and alpha spectroscopy, with as- 
sociated preparation and calibration. These methods include double 
isotope spiking with Np-235 and Pu-236 for determination of Np- 
237 and Pu-239 in groundwater, gamma-spectroscopic measure- 
ments of rock surfaces for spatially profiling neptunium activity, 
and a leaching procedure for quantitating the actinide activities on 
those rock surfaces. 


20508 Utilization of the Intense Pulsed Neutron Source 
(IPNS) at Argonne National Laboratory for neutron activa- 
tion analysis. Heinrich, R.R.; Greenwood, L.R.; Pope; 
Schulke, A.W. Jr. (Chemical Tech. Div., Argonne National 
Lab., 9700 South Cass —_ ig Fo IL 39). pp 243- 
248 of Analytical spec y. Lyon, W.S. New York, 
NY; Elsevier (1984). CCONF-831025~,), 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The Intense Pulsed Neutron Source (IPNS) Neutron Scatter- 
ing Facility (NSF) has been investigated for its applicability to neu- 
tron activation analysis. A polyethylene insert has been added to 
the vertical hole VT3 which enhances the thermal neutron flux by 
a factor of two. The neutron spectral distribution at this position 
has been measured by the multiple-foil technique which utilized 28 
activation reactions and the STAYSL computer code. The validity 
of this spectral measurement was tested by two irradiations of Na- 
tional Bureau of Standards SRM-1571 (orchard leaves), SRM-1575 
(pine needles), and SRM-1645 (river sediment). The average ther- 
mal neutron flux for these irradiations normalized to a 10 pamp 
proton beam is 4.0 x 10"! n/cm?-s. Concentrations of nine trace ele- 
ments in each of these SRMs have been determined by gamma-ray 
spectrometry. Agreement of measured values to certified values is 
demonstrated to be within experiment error. 
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20509 Supercritical fluid methods in analytical chemistry. 
Smith, R.D.; Wright, B.W.; Udseth, H.R. (Chemical Meth- 
ods and Kinetics Section, Pacific Northwest Lab., P.O. Box 
999, Richland, WA 99352). pp 375-380 of Analytical spec- 
troscopy. Lyon, W.S. New York, NY; Elsevier (1984). 
(CONF-831025—). Contract AC06-76RL01830. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Increasing the pressure of a supercritical fluid allows its 
properties to be varied continuously from those of a gas to those of 
a dense fluid with the solvating power of a liquid. The potential for 
improved chromatographic methods was recently realized using 
capillary columns suited for supercritical fluid chromatography. Su- 
percritical fluids also offer distinct advantages for transport of ther- 
mally labile compounds to the mass spectrometer ion source. 


20510 Air-stable reference material for measurement of 
the oxygen-to-metal (O/M) ratio of nuclear fuel. Hammond, 
C.F.; Honnell, R.E.; Rein, J.E. (Los Alamos National Lab., 

Univ. of California, "Los Alamos, NM 87545). pp 381-385 of 
Analytical spectroscopy. Lyon, W.S. New York, NY; Else- 
vier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

As a reference material for the oxygen-to-metal (O/M) ratio 
of nuclear oxide fuel, pellets prepared by calcining powder blends 
of titanium suboxide and thorium oxide in hydrogen atmosphere 
have desirable features of controllable O/M-ratio values, long-term 
stability in air, absence of plutonium, and high resistance to frac- 
ture. Under the conditions of the O/M-ratio measurement method 
of heating at 800 to 900°C in an atmosphere of 6% hydrogen - 94% 
helium containing water vapor, the titanium suboxide oxidizes stoi- 
chiometrically to titanium dioxide. Pellets have been prepared 
having O/M-ratio values equivalent to values of 1.94 to 1.98 for 3/ 
1 uranium/plutonium mixed-oxide fuel, and have been used effec- 
tively for calibration and quality-control surveillance of an automat- 
ed, predictive-thermogravimetric analyzer being developed by the 
Hanford Engineering Development Laboratory. 


20511 Controlled-potential-coulometric determination of 
uranium at a platinum electrode. Saponara, N.M.; Jackson, 
D.D. (Los Alamos National Lab., Univ. of California, Los 
Alamos, NM 87545). pp 345-348 of Analytical spectroscopy. 
Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

A contro! rolled-potential-coulometric method has been devel- 
oped for determining uranium at a solid electrode which features 
high specificity and a precision of 0.1% relative standard deviation 
at the 5 mg uranium level. Uranium and added iron, necessary for 
the electrolytic oxidation of uranium, are reduced to U (IV) and 
Fe(II) with excess Cr(II). At a sequence of controlled potentials, 
the excess Cr(II) is oxidized to Cr(III), Fe(II) and U(IV) are oxi- 
dized to Fe(III) and U(VD), then the Fe(III) is reduced to Fe(II). 
The difference in the measured number of coulombs for the oxida- 
tion of Fe(II) and U(IV) and for the reduction of Fe(III) to Fe(II) 
is proportional to the quantity of uranium. 


20512 Quantitative determination of hydrogen by pulsed 
Nuclear Magnetic Resonance spectroscopy. Bowman, R.C. 
Jr. (Monsanto Res. Corp., Mound, Miamisburg, OH 45342). 
pp 363-370 of Analytical spectroscopy. New York, NY; El- 
sevier (1984). (CONF-831025—). Contract AC04- 
76DP00053. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Hydrogen can be determined routinely in solids and liquids 
by pulsed nuclear magnetic resonance (NMR) when the proton 
spin-spin relaxation time is relatively long (>20 psec) and the 
proton spin-lattice relaxation time is relatively short (<100 sec). 
Short spin-spin relaxation times result in intolerable loss in signal 
amplitude due to short-lived free-induction-decay signals. Long 
spin-lattice relaxation times lengthen the analysis time by lengthen- 
ing the delay time between successive pulses during data accumula- 
tion. The technique is nondestructive and requires only a few milli- 
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grams of sample for solutions, and approximately 100-500 mg for 
direct analyses of solid samples. The precision (relative standard de- 
viation) of repeated determinations is approximately +-2% relative 
to the average value, and the accuracy varies from +-2 to +-5% 
depending on the relaxation time parameters and size of the sample. 
The accuracy can be improved by the method of standard additions 
of hydrogen and by providing standard samples which reflect the 
physical and chemical properties of the analytical samples. The 
technique has been applied to the determination of moisture in 
solids and liquids, to the determination of hydrogen stoichiometry 
in solid metal hydrides, impurity analyses, compound identification, 
and molecular structure confirmation. 


20513 Heavy-ion induced x-ray satellite emission as a 
chemical probe. Rosseel, T.M.; Dale, J.M.; Hulett, L.D.; 
Krause, H.F.; S.; Vane, C.R.; Young, J.P. (Oak 
Ridge National oe Oak Ridge, TN 37830). pp 249-254 of 
Analytical spec aie Lyon, W.S. New Yor! NY; Else- 
vier (1984). (CONF. -831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Advances in energy technology often require corresponding 
advances in materials fabrication and characterization. Among the 
new techniques being developed for the improved characterization 
of materials is an x-ray fluorescence method which uses heavy ions 
for excitation. High resolution measurements of heavy-ion excited 
x-ray spectra have revealed a series of prominent satellite lines in 
addition to the normal emission lines. It has been shown that these 
satellites display intensity variations indicative of the chemical state 
or environment of the emitting target atom and the projectile ve- 
locity. In order to evaluate heavy-ion induced x-ray satellite emis- 
sion (HIXSE) as a chemical probe, the authors examined a series of 
sulfur compounds and titanium, vanadium and molybdenum alloys 
and compounds. Results are presented which demonstrate the 
chemical sensitivity of this technique, the range of elements which 
can be analyzed and the potential for applications to real chemical 
and materials problems. 


20514 Analysis of molecular hydrogen using spontaneous 
Raman spectroscopy. Veirs, K.; Rosenblatt, G.M. (Chemis- 
try Div., Los Alamos National Lab., Los Alamos, NM 
87545). pp 355-356 of Analytical spectroscopy. Lyon, W.S. 
New York, NY; Elsevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Relative number densities of all molecular isotopic species of 
hydrogen (H2, HD, HT, D2, DT, T2) are determined by Raman 
spectroscopy. Unambigous identification is due to the unique 
Raman shift of each species. Modern laser methods lower the de- 
tection limit to 6 ppm in atmospheric samples. 


20515 Atomic absorption spectrophotometric methods for 
the determination of phosphorous and silicon in steel. McCar- 
thy, J.P.; Nunn, E.B.; Kinard, C. (Monsanto Research 
ae? Mound, Miamisburg, = 45342). pp 349-354 of Ana- 
lytical s spectroscopy. Lyon, W.S. New York, NY; Elsevier 
(1984). (CONF- 831025), Contract AC04-76DP00053. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Several methods for the determination of phosphorus in steel 
by graphite furnace atomic absorption spectrophotometry (GFAA) 
have been put forth in the literature. The most promising of these 
procedures are evaluated and optimized parameters for this analysis 
are given. The methods evaluated are those involving zirconium 
carbide furnace tubes, chemical matrix modification with La, the 
use of the method of additions and calibration via NBS standards. 
Similarly, an overview of flame AA (FAA) methods for Si determi- 
nation is given. An overall procedure is described which allows the 
GFAA determination of phosphorus (0.010 - 0.100%), with matrix 
modification using lanthanum and FAA determination of silicon 
(0.1 - 1%) and metal constituents in steel from a single sample dis- 
solution using NBS steels as calibration standards. 
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20516 Considerations for the installation of an Inductive- 
ly Coupled Plasma for the analysis of radioactive samples. 
Apel, C.T.; Gallimore, D.L. (Group CHM-L, MS-G740, 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
213-217 of Analytical spectroscopy. Lyon, W.S. New York, 
NY; Elsevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The sensitivity, dynamic range, and sample through-put rate 
attributes of the inductively coupled plasma (ICP) call for its con- 
sideration as the instrument of choice for the multielement analysis 
of radioactive samples. Based on experience in handling radioactive 
materials, considerations are presented concerning safety of the op- 
erator, modularity of the ICP-atomic emission spectrometer sys- 
tems, reduction of the complex actinide spectra, atomization drain 
and recovery systems, aerosol containment, heat dissipation, radiol- 
ysis effects of sample on dry-box environment, and liquid and solid 
sampling. 


20517 A preliminary study on the determination of boron 
and cadmium impurities in uranium oxide and uranium metals 
by Inductively Coupled Plasma-Atomic Emission Spectrosco- 
py. Bear, B.R.; Edelson, M.C.; Gopalan, B.; Fassel, V.A. 
(Ames Lab. - USDOE, Iowa State Univ., Ames, IA 50011). 
pp 187-193 of Analytical spectroscopy. Lyon, W.S. New 
York, NY; Elsevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Boron and cadmium impurities in U metals and UsOs may be 
determined by inductively coupled plasma-atomic emission spec- 
troscopy (ICP-AES) after their separation from the U matrix by 
multiple extractions with tri-n-octyl phosphine oxide (TOPO). 
Useful precision and accuracy were obtained at concentrations of 
approx. 0.2 g/g U. 


20518 Laser enhanced ionization in glow discharge mass 
spectrometry. Harrison, W.W.; Savickas, P.J.; Marcus, R.K.; 
Hess, K.R. (Dept. of Chemistry, Univ. of Virginia, Char- 
lottesville, VA 22901). pp 173-177 of Analytical spectrosco- 
py. Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). Contract AS05-80ER 10635. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The output of a tunable dye laser was used to ionize selec- 
tively the atomic population produced in a glow discharge. Potassi- 
um was atomized by both a Knudsen cell and the glow discharge 
for comparison. Wavelength ionization spectra and mass spectra 
showed the ionization created by the laser radiation. 


20519 SIMS study of compositional changes observed in 
a PuO, heat source cladding alloy. Christie, W.H.; — 
D.H.; Eby, R.E.; Pavonne, D. (Analytical Chemistry Di 
ORNL, Oak Ridge, TN 37831). pp 167-172 of Analytical 
spectroscopy. Lyon, W.S. New York, NY; Elsevier (1984). 
(CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Secondary ion mass spectrometry (SIMS) has been used to 
investigate changes that occur in an advanced Ir-0.3W alloy during 
high temperature aging. This alloy is used to clad 7**PuO, heat 
sources used in thermoelectric generators for deep space reconnais- 
sance satellites. Long-term direct contact with PuO2. at 1400°C 
leads to physical and chemical changes within the cladding alloy 
that affect its metallurgical properties. SIMS was used to show that 
Cr, Fe, N1, and in some cases O, diffuse from the PuO: into the 
alloy. Thorium and aluminum diffuse out of the alloy in these same 
regions. This SIMS study suggests that inward O diffusion and sub- 
sequent formation of ThO2 on grain boundaries may stabilize the 
alloy against enhanced grain growth. 
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20520 Resonance ionization mass spectrometry at Los 
Alamos National Laboratory. Nogar, N.S.; Downey, S.W.; 
Keller, R.A.; Miller, C.M. (Chemistry Div., Los Alamos 
National Lab., Los Alamos, NM 87545). pp 155-160 of Ana- 
lytical spectroscopy. Lyon, W.S. New York, NY; Elsevier 
(1984). (CONF- -831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The authors present recent results on the application of reso- 
nance ionization mass spectrometry to the precision measurement of 
isotope ratios, particularly in the presence of isobaric interferences. 
Emphasis is placed on hardware developments having the potential 
to increase ionization efficiency. 


20521 Some advances in inorganic analytical Mass Spec- 
trometry. Svec, H.J. (Ames Lab., - USDOE and Dept. of 
Chemistry, Iowa State Univ., Ames, IA 50011). pp 89-101 
of Analytical spectroscopy. Lyon, W.S. New York, NY; EI- 
sevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Three recent developments in mass spectrometry are appli- 
cable to analytical problems. High powered laser excitation of 
metals, semi-conductors, and insulators combined with mass analy- 
sis provides an absolute analytical probe. Combining an inductively 
coupled argon plasma with mass analysis provides facile and sensi- 
tive analysis of aqueous solutions. A cryogenic hollow cathode con- 
taining ice is a proven ion source for 20 to 50 pL of aqueous sam- 
ples with prior treatment. 


Infrared laser spectroscopy using a long pathlength 
absorption cell. Kim, K.C.; Briesmeister, R.A. (Univ. of 

rnia, Los Alamos National Lab., P.O. Box 1663, Los 
faite NM 87545). pp 81-86 of Analytical spectroscopy 
Lyon, W.S. New York, NY; Elsevier (1984). (CONF. 
831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The authors developed two very long pathlength absorption 
cells to be used in conjunction with diode lasers. They were de- 
signed to operate at controlled temperatures with the optical path- 
length variable up to approx. 1,5 Km. Not only very low sample 
pressures are used for studies with such cells but also the spectros- 
copic sensitivity is enhanced over conventional methods by a factor 
of 10° to 10% In this paper they present some analytical aspects of 
the diode laser spectroscopy using the long pathlength absorption 
cells in the areas of absorption line widths, pressure broadening co- 
efficients, isotope composition measurements and trace impurity 
analysis. 


20523 Kinetic analysis of laser induced phosphorescence 
in uranyl phosphate for improved analytical measurements. 
Bushaw, B.A. (Chemical Methods and Kinetics Section, Pa- 
cific Northwest Lab., P.O. Box 999 Richland, WA 99352). 
pp 57-62 of Analytical spectroscopy. Lyon, W.S. New 
York, NY; Elsevier (1984). (CONF-831025—). Contract 
AC06-76RL01830. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Pulsed dye-laser excitation with multichannel scaler photon 
counting is used to obtain time resolved emission spectra of uranyl 
ions in aqueous solution. Kinetic analysis of this data corrects for 
matrix quenching and temperature effects which reduce the quan- 
tum yield of the uranyl ion luminescence. The method gives accu- 
rate measurements without separative prechemistry or the use of in- 
ternal standards. Detection limits of one part-per-trillion (pptr) have 
been demonstrated, and in samples with concentrations greater than 
100 pptr, relative standard deviations of less than 3% are achieved 
routinely. 


20524 Prospects for single - molecule detection in liquids 
by laser-induced fluorescence. Trkula, M.; Dovichi, N.J.; 
Martin, J.C.; Jett, J.H.; Keller, R.A. (Chemistry Div., Los 
Alamos National Lab., Los Alamos NM 87545). pp 53-55 of 
Analytical spectroscopy. Lyon, W.S. New York, NY; Else- 
vier (1984). (CONF-831025—). 
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From 26. ORNL-DOE conference on analytical chemistry in 
energy ae Knoxville, TN, USA (11 Oct 1983). 

A laser-induced fluoresence determination of aqueous solu- 
tions of rhodamine 6G resulted in a detection limit of 18 attograms, 
or 22,000 molecules, of rhodamine 6G. These results allow the pro- 
jection to single-molecule detection with reasonable improvements 
in the experimental apparatus. 


20525 Matrix-isolation photoacoustic spectroscopy. 
Shaw, R.W.; Howell, H.E.; Mamantov, G.; Wehry, E.L. 
(Analytical Chemistry Div., Oak Ridge National Lab., 
Ridge, TN 37831). pp 37-42 of Analytical spectroscopy 
a = .S. New York, NY; Elsevier (1984). (CONF. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The authors have recorded the first photoacoustic (PA) 
spectra of polycyclic aromatic hydrocarbons and n-heterocycles 
isolated in rare gas matrices at 5-10K. Matrix-isolation sampling 
was utilized in the hope of improving PA spectral resolution so as 
to provide greater analytical selectivity for the analysis of mixtures. 
The most sensitive transducer found was an undamped PZT disc, 
yielding detection limits ranging from 50 to 500 ng, depending on 
the molar absorptivity of the individual compound measured. 
Matrix isolation spectra of n-heterocycles in argon were two-to- 
three-fold sharper than their room temperature solution counter- 
parts. Internal and external heavy atom effects were observed for 
naphthalene. 


20526 Versatility of laser induced fluorescence line nar- 
rowing in chemical analysis. McGlade, M.J.; Hayes, J.M.; 
Small, G.J.; Heisig, V.; Jeffrey, A.M. (Ames Lab. - USDOE 
and Dept. of Chemistry, Iowa State Univ., Ames, IA). pp 
31-36 of Analytical spectroscopy. Lyon, W.S. New York, 
NY; Elsevier (1984). (CONF-831025—). Contract W-7405- 
ENG-82. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Laser excited fluorescence line narrowing spectroscopy 
(FLNS) in organic glasses at low temperatures has previously been 
shown to be a high sensitivity and resolution technique for the anal- 
ysis of polycyclic aromatic hydrocarbons (PAH) in real samples. In 
this paper the versatility of FLNS is underscored by application to 
amino-PAH, PAH metabolites and aromatic carcinogen-DNA ad- 
ducts. 


20527 Americium determination using an isotope dilution 
mass spectrometry technique. Crawford, D.W.; Peavy, R.D. 
(U.S. Dept. of Energy, New Brunswick Lab., ” 9800 S. Cass 
Ave., Argonne, IL 60439). pp 111-118 of Analytical spec 
troscopy. Lyon, W.S. New York, NY; Elsevier (1984), 
(CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Americium-241, produced by the B-decay of plutonium-241, 
represents a significant impurity in plutonium materials, affecting 
the nuclear properties of the material, as well as measurements such 
as those for nuclear materials accountability. An isotope dilution 
mass spectrometry method offers some potential advantages over 
the current methods for the determination of americium including 
radiochemistry, nondestructive analysis, and wet chemical tech- 
niques. 


20528 A new facility for high resolution inductively cou- 
pled plasma-atomic multielement emission spectroscopy of ra- 
dioactive materials. Edelson, M.C.; Fassel, V.A. (Ames 
Lab., Iowa State Univ., Ames, IA 50011). pp 227-233 of 
Analytical spectroscopy. Lyon, W.S. New York, NY; Else- 
vier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

An inductively coupled plasma excitation system has been 
designed to operate within a total a-containment structure. The 
design, testing and operation of the system is discussed and some 
optical emission spectra of Pu-242 and U-isotopes are presented. 
The entire experimental process, from sample weighing to waste 
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collection, was performed with a single glovebox. During the test- 
ing and redesign phase of this study, unanticipated failure modes 
were encountered, thus demonstrating the need for extensive testing 
of such devices before they are used with hazardous materials. 


20529 Evolution of containment facilities for spectrosco- 
pic analysis at Rockwell Hanford Operations. Hiller, J.M. 
(Rockwell Hanford Operations, P.O. Box 800, Richland, 
WA 99352). pp 219-225 of Analytical spectroscopy. Lyon, 
W.S. New York, NY; Elsevier (1984). (CONF- 831025—). 
Contract AC06-77RL01030. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The analysis of radioactive material requires much thought 
concerning getting the job done while still maintaining a safe work- 
ing environment. A Rockwell Hanford Operations, several stages of 
evolution in instrumentation for spectroscopic elemental analysis 
have evolved, reflecting different philosophies respect to shielding 
and contamination control. Atomic absorption and inductively cou- 
pled plasma emission spectroscopic systems have been used for ana- 
lyzing samples in support of a fission product recovery plant, nucle- 
ar waste processing and characterization programs, and U and Pu 
separation plants. Design thoughts, criticisms, and lessons learned in 
20 years of containment for spectroscopic analysis are presented. 


20530 Determination of trace impurities in uranium mat- 
rices by Inductively Coupled Plasma-Atomic Emission Spec- 
trometry. Halouma, A.A.; Farrar, R.B.; Hester, E.A,; 
Morrow, R.W. (Oak Ridge Gaseous Diffusion Plant, Union 
Carbide Corp. - Nuclear Div., Oak Ridge, TN 37830). pp 
201-202 of Analytical spectroscopy. Lyon, W.S. New York, 
NY; Elsevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Trace metallic impurities are one of the important factors 
considered in the enrichment process of uranium hexafluoride, since 
they affect the enrichment plant operation. Currently at the Oak 
Ridge Gaseous Diffusion Plant, several analytical techniques are 
applied to determine the impurities outlined in Vol. 36, November 
14, 1971 of the U.S.A. Federal Register. The techniques include 
d.c. arc emission spectroscopy, atomic absorption, and spectropho- 
tometry. Inductively Coupled Plasma-Atomic Emission Spectrome- 
try (ICP-AES) with its wide acceptance as a versatile technique for 
the determination of trace elements lends itself as a possible alterna- 
tive. The objective is to establish conditions for an ICP-AES analy- 
sis procedure that can replace several of the currently used tech- 
niques, thus achieving a faster analysis time and a reduction in anal- 
ysis cost. The proposed procedure entails the removal of the urani- 
um from its solutions through a liquid-liquid extraction with Tri-(2- 
Ethyl-Hexyl)-Phosphate (TEHP)-Hexane mixture. The impurity 
elements are then determined using an ICP Spectrometer. 


20531 The determination of uranium in urine by isotope 


dilution mass spectrometry using resin bead loading. May, 
M.P.; Walker, R.L.; Scott, T.G.; Dyer, F.F.; Stokely, J.R. 
(Analytical Chemistry Div., Oak Ridge National Lab., Oak 
Ridge, TN 37831). pp 161- 165 of Analytical spectroscopy. 
Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Ion exchange separations are coupled with isotope dilution 
mass spectrometry to provide a highly sensitive method for the de- 
termination of uranium in urine. This method was examined for its 
sensitivity, practicality, reproducibility, and accuracy. The goal, as 
suggested by the Nuclear Regulatory Commission, was to measure 
uranium at the 0.1 ng/ml + 0.01 ng/ml level for 10 mL a aliquots 
of urine. The ability to measure this low concentration of uranium 
can be limited by both instrumental background and contamination 
from working environment, reagents, and labware in the procedure 
(i.e., procedural blank). Initially, high blank levels of uranium were 
observed so much emphasis was placed upon lowering the proce- 
dural blank. To achieve a 10% uncertainty, this blank must remain 
low and be reproducible throughout all determinations. The validi- 
ty of the method was tested by analyzing an artificial urine spiked 
with a known concentration of uranium and several human urine 
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samples analyzed by an independent method. Details and results of 
the method plus its possible bioassay applications are presented. 


20532 Isotopic measurements of uranium and plutonium 
by resonance ionization mass - Donohue, D.L.; 
Young, J.P.; Smith, D.H. (Analytical Chemistry Div., Oak 
Ridge National Lab., P.O. Box Y, Oak Ridge, TN 37831). 

143-148 of Analytical 8 oscopy. Lyon, W.S. New 
York, NY; Elsevier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Isotopic measurements of the elements uranium and plutoni- 
um have been carried out using laser-excited resonance ionization 
mass spectrometry (RIMS). This technique makes use of the high 
elemental selectivity inherent in the resonance ionization process 
which results in complete removal of isobaric (same-mass) interfer- 
ences. The requirements of the laser system and atomization source 
are discussed with emphasis on maximizing the efficiency of tempo- 
ral overlap, thus increasing the sensitivity of the technique. Results 
are shown for resin-bead loaded samples containing a mixture of 
NBS standard reference materials of U and Pu at the nanogram 
level. Date are presented which demonstrate the selectivity, accura- 
cy, and precision of RIMS compared to the conventional thermal 
ionization technique. 


20533 On-line uranium determination using remote fiber 
fluorimetry. Malstrom, R.A.; Hirschfeld, T. (du Pont de Ne- 
mours & Co., River Lab., Aiken, SC 29808). pp 25-30 of 
Analytical spectroscopy. Lyon, W.S. New York, NY; Else- 
vier (1984). (CONF-831025—). Contract AC09-76SR00001. 
From 26. ORNL-DOE conference on analytical chemistry in 
energy eiaenas Knoxville, TN, USA (11 Oct 1983). 
analytical technique has been developed for the remote, 
iaiaire measurement of uranium. The technique, Remote Fiber 
Fluorimetry, has four major components: a laser, an optical fiber, 
an optrode, and a detector. Since the laser and detector can be 
remote from the sampling point, this technique is well suited for 
analysis in hazardous or inaccessible environments. The application 
of the technique to on-line uranium analysis in a nuclear fuel proc- 
essing facility at the Savannah River Plant is described. Laboratory 
experiments have been made to determine the effects of nitric acid, 
temperature, and quenchers. Preliminary experiments in a mock-up 
of the sampling system used in the radiochemical separations build- 
ings are discussed. 


20534 Determination of uranium in plutonium solutions 
by laser induced fluorescence. Young, J.E.; Deason, P.T. 
(Savannah River Plant, E.I. du Pont de Nemours and Co., 
Aiken, SC). pp 7-12 of Analytical spectroscopy. Lyon, W. s. 
New York, NY; Elsevier (1984). (CONF-831025—). Con- 
tract AC09-76SR00001. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

A highly sensitive method for determining uranium in pluto- 
nium solutions has been developed at the Savannah River Plant. It 
uses a pulsed nitrogen laser as an excitation source for a time re- 
solved fluorimetric measurement. Since the sample matrix contains 
large quantities of fluorescence quenchers, sample purification is 
necessary to achieve 1 part per billion sensitivity. Liquid-liquid sol- 
vent extraction is used to separate uranium from the sample matrix 
into a fluorescence enhancing solution. The method has been suc- 
cessfully applied to PUREX process streams with a precision of +- 
13% (95% C.1.) with volumetric transfers. 


20535 Analytical spectroscopy. Lyon, W.S. New York, 
NY; Elsevier (1984). 394p. (CONF- #31025). Elsevier, 52 
Vanderbilt Avenue, New York, NY 10017. Contract W- 
7405-ENG-26. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

This book presents the papers given at a conference which 
focused on laser spectroscopy and mass spectrometry. Topics con- 
sidered at the conference included resonance ionization mass spec- 
trometry (RIMS), plasma spectroscopy, hot cell operations, gamma 
spectrometry, nuclear techniques, and other spectroscopic tech- 
niques. 
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20536 Influence of uranyl dibutylphosphate on the UV/ 
VIS spectrophotometric online monitoring of uranium in tri- 
butylphosphate/hydrocarbon solvent. Creech, E.T.; Ruten- 
bere, A.C.; Smithwick, R.W.; Seals, R.D. (Union Carbide 
a Nuclear Div., P.O. Box Y, Oak Ridge, TN 37830). 
43-344 of Analytical spectroscopy. Lyon, W.S. New 
Pork, NY; Elsevier (1984). (CONF-83 1025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

In the uranium recovery process at the Y-12 Plant uranium 
is recovered from aqueous urany! solutions by extraction into a sol- 
vent consisting of 30% tributylphosphate (TBP) and 70% hydro- 
carbon solvent. Within this process the uranium is continuously 
monitored by a UV/VIS absorbance measurement of the uranyl/ 
tributylphosphate complex in the organic phase. The uranium is 
then further extracted from the organic phase to a final water 
phase. Dibutylphosphate (DBP), which is a decomposition product 
of TBP, builds up in the organic solvent. A very strong complex of 
uranyl/dibutylphosphate is formed which cannot be extracted into 
the aqueous phase. Prior to this work the uranyl/dibutylphosphate 
complex absorbance was assumed to be the same as the uranyl tri- 
butylphosphate complex. To determine the effect of the presence of 
uranyl/dibutylphosphate on the continuous UV/VIS monitor re- 
quired (a) the purification of commercial dibutylphosphate, (b) the 
synthesis, and (c) the characterization of uranyl/dibutylphosphate. 


20537 - Diode laser spectrometry for monitoring acetylene 

on-line in a liquefaction plant. Maddox, W.L.; Turner, C.M. 
(Process Support Div., Oak Ridge Gaseous Diffusion Plant, 
Oak Ridge, TN 37830). pp 359.360 of Analytical spectros- 
copy. Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

A diode laser source spectrometer has been acquired for use 
as an on-line monitor for acetylene in the rich (oxygen-enriched) 
liquid stream of the Oak Ridge Gaseous Diffusion Plant (ORGDP) 
liquefaction plant. The liquefaction plant produces high purity 
liquid nitrogen for use in the gaseous diffusion plant and for devel- 
opment activities on the ORGDP site. The facility is of a design 
that runs continuously with considerable automation, but in addi- 
tion to the built-in hydrocarbon analyzer in the final stage, a special 
instrument is required to monitor acetylene to ensure that concen- 
tration does not exceed the specification limit--0.5 ppm in the prod- 
uct reflux condenser shell. The instrument chosen for this applica- 
tion, a research-grade infrared spectrometer, requires somewhat 
special handling in order to be useful in this context but affords se- 
lectivity substantially in excess of that available with conventional 
“on-stream” monitors. 


20538 Sampling and characterization of aerosols formed 
in the atmospheric hydrolysis of UFs. Bostick, W.D.; 
McCulla, W.H.; Pickrell, P.W.; Branam, D.A. pp 321-326 of 
Analytical spectroscopy. Lyon, W.S. New York, NY; Else- 
vier (1984). (CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

When gaseous UF, is released into the atmosphere, it rapidly 
reacts with ambient moisture to form an aerosol of uranyl fluoride 
and HF. As part of the Safety Analysis program, the authors per- 
formed several experimental releases of UFe (from natural uranium) 
in contained volumes in order to investigate techniques for sam- 
pling and characterizing the aerosol materials. The aggregate parti- 
cle morphology and size distribution have been found to be de- 
pendent upon several conditions, including the relative humidity at 
the time of the release and the elapsed time after the release. Aero- 
sol composition and settling rate have been investigated using iso- 
kinetic samplers for the separate collection of UO2F2 and HF, and 
via laser spectroscopic remote sensing (Mie scatter and infrared 
spectroscopy). 
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20539 Diffuse reflectance infrared Fourier transform 
spectroscopy: A versatile and promising analytical technique 
for solids. Smyril, N.R.; Fuller, E.L. Jr.; Powell, G.L. 
(Union Carbide Corp., Nuclear Div., P.O. Box Y, Oak 
Ridge, TN 37830). pp 357-358 of Analytical spectroscopy. 
Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Diffuse reflectance (DR) is a solid sampling technique which 
has seen a resurgence of activity in the past several years, particu- 
larly in the infrared spectral region. This resurgence is due in large 
part to the widespread use of Fourier transform infrared spectrom- 
eters which with their very high optical throughput and signal 
averaging capabilities require only very simple, less efficient optical 
accessories for collection of the diffusely reflected radiation. The 
authors have applied the diffuse reflectance infrared Fourier trans- 
form (DRIFT) technique to a variety of organic and inorganic 
solids both as powders and in the bulk forms in an effort to obtain 
molecular information that is often difficult to obtain by other 
means. The experimental equipment needed for these types of stud- 
ies includes a commercial set of transfer optics (Harrick Model 
DRA-SID Diffuse Reflectance Accessory) which is utilized in con- 
junction with Digilab FTS-15 Fourier transform infrared (FTIR) 
spectrometer. 


20540 Applications of Fourier _ self-deconvolution. 
Howell, R.L. (Union Carbide Corp., Nuclear Div., P.O. 
Box Y, Oak Ridge, TN 37830). pp 371-372 of Analytical 
troscopy. Lyon, W.S. New York, NY; Elsevier (1984). 

(CONF-831025—). 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

Spectroscopists have sought to increase the information con- 
tained in and extractable from infrared spectra from the earliest 
days. This has been accomplished by improving the instrumentation 
with the use of brighter sources, more efficient monochromators, 
and more sensitive detectors. The advent of the minicomputer led 
to practical Fourier transform systems with the corresponding ad- 
vantages which increased resolution, sensitivity, and accuracy. At 
the same time, mathematical enhancement of the spectra was devel- 
oping. For example, digitized data permitted the spectrum of a pure 
component to be subtracted from that of a mixture, if sufficient 
spectral accuracy was obtained. 


20541 A state-of-the-art mass spectrometer system for de- 
termination of uranium and plutonium isotopic distributions 
in process samples. Polson, C.A. (E.I. du Pont de Nemours 
& Co., Savannah River Plant, Aiken, SC 29808). pp 103-110 
of Analytical spectroscopy. Lyon, W.S. New York, NY; El- 
sevier (1984). (CONF-831025—). Contract AC09- 
76SRO00001. 

From 26..ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

A Finnigan MAT 261 automated thermal ionization mass 
spectrometer system was purchased by the Savannah River Plant 
and recently installed by Finnigan factory representatives. This in- 
strument is a refinement of the MAT 260 which has been used rou- 
tinely for three years in the laboratory at SRP. The MAT 261 is a 
highly precise, fully automated instrument. Many features make this 
instrument the state-of-the-art technology in precision isotopic com- 
position measurements. A unique feature of the MAT 261 is the ion 
detection system which permits measurement of the three uranium 
or plutonium masses simultaneously. All Faraday cup measuring 
channels are of the same design and each is equipped with a dedi- 
cated amplifier. Each amplifier is connected to a linear voltage/fre- 
quency measuring system for ion current integration. These outputs 
are fed into a Hewlett-Packard 9845T desktop computer. The com- 
puter, and the Finnigan developed software package, control fila- 
ment heating cycles, sample reconditioning, ion beam focusing, car- 
rousel rotation, mass selection, and data collection and reduction. 
Precision, accuracy, and linearity were determined under normal 
laboratory conditions using a NBS uranium suite of standards. 
These results along with other developments in setting up the in- 
strument are presented. 
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20542 Optical measurement of SO. in combustion envi- 
ronments. Lucas, D.; Brown, N.J. (A enee Science Div. 
Lawrence Berkeley Lab., Univ. of Cali ee Berkeley, CA 
94720). pp 361-362 of Analytical spectroscopy. Lyon, W.S. 
New York, NY; — (1984). (CONF- 831025), Con- 
tract AC03-76SF0009: 

From 26. OAL cod conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The Isotope Separation System at the Tritium Systems Test 
Assembly at Los Alamos was used to prepare a sample anticipated 
to be pure protium from bottled hydrogen (0.015% HD). Gas chro- 
matography and mass spectrometry were unable to provide an ac- 
curate analysis of this sample. Analysis of a 0.7 atmosphere aliquot 
by Raman spectroscopy yielded 2x10° counts per second for the 
Q(1) line of H? and a count rate for the Q(3) line of HD indistin- 
guishable from the background count rate of 0.7 per second. Spon- 
taneous Raman scattering is useful for isotopic analysis of all hydro- 
gen species down to the 10 ppm range. Improvement can be made 
by using a cooled silicon photodiode array detector. An array de- 
tector coupled with a computer could be capable of a complete 
analysis in less than 30 seconds. 
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REFER ALSO TO CITATION(S) 19236, 20020, 20277, 20305, 20445, 20487, 
20570, 20583, 20593, 20672 


20543 (BNL—37603) Advanced chemistry and materials 
for fuel cells. Quarterly report, October 1-December 31, 
1985. McBreen, J. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1986. Contract AC02-76CH00016. 5p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86007135. 

X-ray absorption studies along with uv/visible spectroscopy 
indicate that both the metal center and the macrocycle are involved 
in the interaction of CO with Fe(III)-TsPc (iron tetrasulfonated 
phthalocyanine). EXAFS has been used to study the pyrolysis reac- 
tion of Fe-Pc and Co-Pc on Vulcan XC-72 carbon at 400, 600 and 
900°C. M-TsPc compounds of Fe, Co, Mn, Cu, and Ni were incor- 
porated as counter-anions in electrochemically prepared polypyr- 
role films. 


20544 (DOE/CE/15230—T1) Interim report on hydrogen 
storage system. Retallick, W.B. (Retallick (William B.), 
West ge PA (USA)). 18 Feb 1986. Contract FGO1- 
85CE15230. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86006990 

Hydrogen can be stored in the form of a metal hydride. The 
formation of the hydride is highly exothermic. Hence the rate at 
which hydrogen can be added to or removed from the storage 
system is limited by the rate of heat transfer. Heat transfer is facili- 
tated by displaying the hydride on a metal support that conducts 
heat. The task was to find a binder to make hydride stay put on a 
metal support through at least 250° cycles of hydriding-dehydriding 
and to measure the rate of hydrogen uptake. 1 tab. 


20545 (DOE/ER/13296—2) Studies of the hydrogenation 
of small unsaturated molecules using organometallic cluster 
compounds as catalysts. Progress report, June 1, 1981-May 
31, 1986. Adams, R.D. (South Carolina Univ., Columbia 
(USA)). Jan 1986. Contract AC02-78ER04900;FG09- 
84ER 13296. 33p. — PC A03/MF A01; GPO Dep. File 
Number DE8600639 

Considerable sie has been advanced about role and 
potential usefulness of polynuclear transition metal (cluster) com- 
plexes as reagents and a new class of reaction catalysts. A wealth of 
new types of compounds have been synthesized and reactivity stud- 
ies are now beginning to reveal a variety of new and unusual ligand 
transformations. Our studies under this project have focused on in- 
vestigating cluster compounds for their ability to activate small un- 
saturated molecules, to promote novel ligand rearrangements, and 
to couple these steps in ways that would yield catalytic processes 
for reactions and transformations that would have a bearing on 
energy related problems. We have made significant progress 
toward all of these objectives and these results have been the 
source of 24 scientific publications. In this report these results will 
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be summarized only. For details the reader is directed to the origi- 
nal publications which are listed at the end. 13 refs., 12 figs. 


20546 (DOE/ER/13439—T1) Infrared absorption spec- 
troscopy and chemical kinetics of free radicals. Progress 
report. Curl, R.F.; Glass, G.P. (Rice Univ., Houston, TX 
(USA)). Feb 1986. Contract FG05-85ER13439. 4p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86007104. 

The DENOX reaction has been investigated by infrared ki- 
netic spectroscopy using excimer laser flash photolysis of NHs at 
193nm to produce NHg and color center laser probing of reactants 
and products. The species NHz, OH, H2O (in various vibrational 
states) NO, and NHs could be monitored. All H2O signals exhibit a 
pronounced induction period suggesting that H2O is produced in 
high vibrational states. The time evolution of both low-lying vibra- 
tionally excited states and the ground vibrational state is adequately 
simulated by a model in which stepwise sequential loss of vibration- 
al energy occurs for each step. The spectrum of an electrical dis- 
charge in Ar over d-polyacetylene has been investigated using 
color center laser magnetic rotation spectroscopy. 


20547 (DOE/PC/50796—T9) Diffusion of gases in 
porous solids: simulation and measurement. Final technical 
report. Evans, J.W. (California Univ., Berkeley hg 4 
Dept. of Materials Science and Mineral Engineering). Jan 
1986. Contract FG22-82PC50796. 47p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86005380. 

The theoretical part of this investigation has achieved its ob- 
jective. By means of the Monte Carlo simulation the Knudsen diffu- 
sion of gases in "Swiss cheese” solid has been studied and shown to 
yield results similar to studies on the “cannonball” solids that were 
the subject of a prior investigation at Berkeley. A correlation was 
developed that permits a prediction of the Knudsen diffusion coeffi- 
cient of any gas in any porous solid with a monodisperse pore size 
distribution. The Monte Carlo technique has also been used to sim- 
ulate ordinary diffusion in porous solids of both Swiss cheese and 
cannonball types, and a predictive correlation developed for this 
regime also. An unanticipated result of this study was the recogni- 
tion of the analogy between diffusion of a gas in a porous solid and 
other transport phenomena in heterogeneous media. The Berkeley 
investigation has drawn together data from the Monte Carlo simu- 
lation, empirical predictive equations from the diffusion literature 
and classical results from theoretical physics on conduction in he- 
tergeneous media. Finally the Monte Carlo technique was extended 
to porous solids with a bidisperse pore structure and it was again 
shown that the results are consistent with expectations. The experi- 
mental phase of this investigation has been successful in measuring 
the viscosites and diffusivities of a number of gases over a wide 
range of temperature of practical interest. The experimental results 
have been in agreement with the experimental data of others 
(mostly at lower temperature) and with theoretical predictions, in 
most instances. 17 refs., 26 figs. 


20548 (EGG-M—20385) High temperature argon proper- 
ties for use in thermal plasma modeling. Varacalle, D.J. Jr.; 
Hembree, P.B.; McIlwain, M.E. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1986. Contract ACO7- 
761D01570. 31p. (CONF-860447—2). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86007615. 

From American Institute of Chemical Engineers spring na- 
tional meeting; New Orleans, LA, USA (6 Apr 1986). 

An analytical study is presented for investigating the effect 
of thermodynamic and transport properties of argon on the plasma 
physics calculations for a commercial arc torch. The properties are 
calculated with an equilibrium thermochemistry code in a parame- 
teric study which involved modifying the species diffusion coeffi- 
cients. The effect of the change in properties on the calculated 
plasma temperature and velocity fields are then presented. 15 refs., 
8 figs. 


20549 (IA—1412, pp 8-9) Calculation of the reaction rate 
constant for the iodine reaction with a solid state surface. 
Ron, S.; Baer, M. Jun 1985. NTIS (US Sales Only), PC 
Al11/MF A01. File Number DE86780379. 

Published in summary form only. 
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20550 (Juel—1963) Electron stimulated desorption of ni- 
trogen oxides on Pt(100) surfaces. Schwalke, U. (Kernfors- 
——— a a Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
enzflaechenforschung und Vakuumphysik; Bonn Univ. 
Cartan, F.R.)). Dec 1984. 106p. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86751375. 
Electron stimulated desorption (ESD) of NO and NO: ad- 
sorbed on Pt(100) surfaces has been investigated. The ESD process 
as well as chemical reactions of nitrogen oxides on Pt(100) have 
been studied in combination with AES (Auger-electron spectrosco- 
py), LEED (low energy electron diffraction) and TPD (tempera- 
ture programmed desorption). Different ESD mechanisms are 
found to be responsible for generating positive ions from molecular 
and dissociated NO on Pt 100. On the basis of the detailed knowl- 
edge of the characteristic ESD signals from NOsub(2(ad)), 
NOsub((AD)) and Osub((ad)), the ESD technique was used to in- 
vestigate the adsorption and decomposition of NO2z on Pt(100). The 
two modifications of the Pt(100) surface (nonreconstructed 1 x 1 
and reconstructed 5 x 20 phase) were found to play an important 
role in the adsorption and decomposition behavior of NO: on 
Pt(100). By means of ESD as well as LEED and TPD measure- 
ments it is shown that the decomposition of molecularly adsorbed 
NO, on the reconstructed surface does not follow simple dissocia- 
tion kinetics and that it is accompanied by a 5 x 20 -> 1 x 1 surface 
phase transition. Isothermal measurements give evidence for an au- 
tocatalytic reaction which occurs only above a critical coverage; 
the autocatalytic reaction is strongly related to the structure trans- 
formation of the Pt(100) surface. (orig./HK). 


20551 (LBL—20850) NMR investigation of dynamic 
processes in complexes of nickel(II) and zinc(II) with imino- 
diacetate, n-methyliminodiacetate and n-ethyliminodiacetate. 
Wagner, M.R. (Lawrence Berkeley Lab., CA (USA)). Nov 
1985. Contract AC03-76SF00098. 191p. NTIS, PC A09/MF 
AO0l; 1; GPO Dep. File Number DE86007493. 

Analysis of oxygen-17 bulk water relaxation rates with an 
aqueous solution of 1:1 Ni(II):ida reveals that two rate-limiting 
processes are involved with solvent exchange. Analysis of carbon- 
13 longitudinal relaxation rates of the bis-ligand complexes with 
zinc(II) are used to determine molecular tumbling rates and methyl 
rotation rates. The carbon-13 transverse relaxation rates for the car- 
bons in the bis-ligand complex with Ni(II) are adequately fitted to 
the Solomon-Bloembergen equation. Three carboxylate carbon 
peaks are seen with the ‘°C spectrum of the 1:2 Ni(II):ida complex, 
which coalesce into a single peak above about 360 K. The mecha- 
nism and rate of ligand exchange are determined for the complexes 
Zn(ID)L.~? (L = mida, eida) in aqueous solution by total lineshape 
analysis of the proton spectrum at 500 MHz. 


20552 (MLM—3333) Apparatus for adjusting and main- 
taining humidity of a gas at a constant value within a closed 
system. Walters, R.R.; Abernathy, B. (Monsanto Research 
Corp. ae OH (USA). Mound). 3 Feb 1986. Con- 
poms ‘AC04-76D 53. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86007399. 

An improved apparatus was developed for maintaining the 
humidity of a gas at a constant value within a closed system for 
long periods of time by using saturated salt solutions and isolating 
the sample environment from the salt: environment. This apparatus 
avoids many problems associated with humidity/temperature cham- 
bers and off-the-shelf laboratory equipment, such as desiccators, 
that are being used for environmental studies under controlled con- 
ditions of humidity and temperature. 3 refs., 2 figs. 


20553 (ORNL/TM—9866/R1) Stable isotope customer 
list and summary of shipments, FY 1985. Revision 1. Tracy, 
J.G. (comp.). (Oak Ridge National Lab., TN (USA)). Jan 
1986. Contract AC05-840R21400. 3lp. NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE86006762. 

This compilation is published as an aid to those concerned 
with the separation and sale of stable isotopes. The information is 
divided into four sections: (1) alphabetical list of domestic and for- 
eign customers, showing the stable isotopes purchased during the 
fiscal year; (2) alphabetical list of isotopes, cross-referenced to cus- 
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tomer numbers and divided into domestic and foreign categories; 
(3) alphabetical list of states and countries, cross-referenced to cus- 
tomer numbers and indicating geographical concentrations of iso- 
tope users; and (4) tabulation of the shipments, quantities, and dol- 
lars for domestic, foreign, and project categories for each isotope. 


(ORNL/TM—9941) Chemical and physical char- 
cohataidhin of XM819 red phosphorus formulation and the 
aerosol produced by its combustion. Final report. Ramsey, 
R.S.; Moneyhun, J.H.; Holmberg, R.W. (Oak Ridge Natios” 
al Lab., TN (USA)). Jul 1985. Contract AC05-840R21400. 
38p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86007079. 

The XM819 Red Phosphorus (RPNOs) is a mortar round 
using a newly-developed formulation for the production of an ob- 
scurant smoke cloud. The fill material consists primarily of red 
phosphorus, sodium nitrate, and an epoxy binder in approximately 
an 80:14:6 percent weight ratio. It is manufactured by blending an 
epoxy resin (Epon 828), curing agent (Versamid 140), and solvent 
(acetone) with powdered red phosphorus and sodium nitrate. The 
resulting slurry is partially dried and then granulated with approxi- 
mately 1 percent colloidal silica (Cab-O-Sil). The material is 
pressed into wedges and finally cured at an elevated temperature to 
polymerize the epoxy resin. The final product is a hard cake (4 seg- 
ments make up a 2.85 in. diameter disk, 1 in. thick). Each mortar 
charge contains a total of 28 wedges (seven layers of four wedges 
each). When the charge is detonated the wedges ignite and disperse 
to burn in the air and on the ground to produce an obscuring 
cloud. Section I of this report concerns itself with analyses of the 
unburned material. These analyses were performed to measure any 
deviations in the gross composition from the specifications, to de- 
termine the homogeneity of the RPNOs wedges, and to detect 
trace impurities that might contribute to the toxicity of the combus- 
tion aerosol. In Section III, the chemical and physical properties of 
the aerosol atmosphere formed when RPNO; is burned under con- 
trolled conditions are discussed. Com are made with similar 
phosphorus aerosols from red phosphorous-butyl rubber (RPBR) 
used in the L8A1 grenade and white phosphorous-felt (WPF) used 
in the M825 155 mm artillery round. Each section includes a brief 
description on sample preparation, collection, and analytical meth- 
odology. 5 refs., 10 figs., 7 tabs. 


20555 (PNL-SA—12935) Application of solvatochromic 
probes to supercritical and mixed fluid solvents. Frye, S.L.; 
Yonker, C.R.; Kalkwarf, D.R.; Smith, R.D. (Pacific North- 
west Labs., Richland, WA (USA)). Nov teed ae 
AC06-76RL01830. 27p. (CONF-850942—47). 
A03/MF A01; GPO Dep. File Number DESOO4S76. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Changes of the polarity/polarizability of supercritical COs, 
N20, Freon-13, NHs, and CO:/methanol mixtures, were measured 
by observing the shift of the uv absorption of 2-nitroanisole as a 
function of temperature and pressure. The polarities of the supercri- 
tical fluid solvents are compared to those of liquid solvents through 
use of the Kamlet-Taft 7* polarity scale. In the pure fluid solvents 
the polarity was found to be correlated primarily with density. The 
data for CO: indicate that a change in the cybotatic region occurs 
at a fluid density of ~0.3 gm/cm*. Adding methanol as a modifer 
to supercritical CO2 gradually increases the polarity of the solvent; 
in solutions with over 10% methanol the composition of the cybo- 
tatic region appears to differ from the bulk composition, being en- 
riched in methanol. 25 refs., 7 figs., 2 tabs. 


20556 (RRC—69) Compilation of Gibb’s energy data for 


40 metal oxide buffers. Sreedharan, O.M.; Mallika, C. (Reac- 
tor Research Centre, Kalpakkam (India)). 1984. 37p. NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE86900931. 

Thermodynamic data based on solid oxide electrolyte emf 
measurements at high temperatures are generally very reliable with 
respect to the values of standard Gibb’s energy of formation. How- 
ever, identification of the slope and intercept of a plot of standard 
Gibb’s energy change versus temperature with the entropy and en- 
thalpy terms should be done with caution. It is recommended in the 
literature that a third law treatment of emf data would be one of 
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the means of exercising such a caution. This is exemplifiec. in the 
case of emf data on cobalt oxides. A summary of standard Gibb’s 
energy data on metal oxide systems is compiled here in the form of 
two-term expressions. Out of these about 16 systems had been criti- 
cally assessed by third law treatment. The remaining systems are in- 
cluded for the sake of comparison. These data are also represented 
as Ellingham diagrams covering different ranges of oxygen poten- 
tials so as to facilitate a choice of condensed phase buffer oxygen 
mixtures. Such mixtures can be used either as reference electrodes 
in emf measurements or for providing a well defined oxygen poten- 
tial in the synthesis of compounds in materials technology. 


20557 Isomorphism of basic copper chromate, 
CuCrO,.2CuO.2H20, and antlerite, Cus(SO.)(OH),. Pollack, 
S.S. (Department of Energy, Pittsburgh, PA, USA. Pitts- 
burgh Energy Technology Center). Journal of Applied Crys- 
tallography; 18: No. 6, 535-536(1 Dec 1985). 

The similarities of the observed and calculated powder X- 
ray diffraction patterns show that CuCrO,4.2CuO.2H2O is isomor- 
phous with Cus(SO,)(OH),. In an unusual replacement chromium 
substitutes for sulfur. (orig.). 


20558 Chemical bonding interactions in Zr2Al. Kematick, 
R.J.; Franzen, H.F.; Misemer, D.K. (Iowa State Univ., 
Ames). Journal of Solid State Chemistry; 60: No. 3, 297- 
304(Dec 1985). Contract W-7405-ENG-82. 

The electronic structure of Zr2Al with the NieIn-type struc- 
ture has been calculated by the method of W. Kohn and N. Ros- 
toker. The results include densities of states, both total and partial, 
and resolved according to the angular momentum quantum number, 
and calculated electron densities presented so as to display direc- 
tional bonding characteristics of electrons in the valence and con- 
duction regions of energy. It is concluded that: (1) the principal 
bonding involves aluminum s-type orbitals; (2) the aluminum p-type 
orbitals are principally nonbonding; and (3) the metallic interactions 
are principally between zirconium atoms. 12 references, 10 figures, 
3 tables. 


20559 X-ray observation of a V3 x V3 superlattice in 
KC, at high pressure. Bloch, J.M.; Katz, H.; Moses, D.; 
Cajipe, V.B.; Fischer, J.E. (Univ. of Pennsylvania, Philadel- 
phia). Physical Review [Section] B: Solid State; 31: No. 10, 


6785-6787(15 May 1985). 
80ER 10600; A.C02-76CH00016. 

A single-crystal x-ray study under pressure reveals a phase 
transition from an in-plane 2x2 commensurate potassium superstruc- 
ture to a new V3xV3 commensurate superstructure. This is the 
first such transition to be observed; it is related to the recently dis- 
covered staging transition of KCs under pressure. In addition this 
staging transition was observed to occur more slowly and at much 
lower pressures than in the reported neutron-scattering experiment 
on highly oriented pyrolytic graphite samples. 13 references, 2 fig- 
ures. 


Contracts AC02- 


20560 Neutron diffraction study of (TMTSF).BF;, after 
slow and rapid cooling to 20 K. Emge, T.J.; Williams, J.M.; 
Leung, P.C.W.; Schultz, A.J.; Beno, M.A.; Wang, H.H. 
(Argonne National Lab., IL). Molecular Crystals a Liquid 
Crystals; 119: 237-240(1985). Contract W-31-109-ENG- 
38;A.C02-76CH00016. 

The structure of (TMTSF).BF, at 20 K has been determined 
from neutron diffraction data. It is completely ordered after both 
fast (6.0 deg. min™*) and slow (0.1 deg min™*) cooling through the 
metal-insulator (MI) transition at 40 K. Significant interactions in 
the 20 K dimerized phase include both short cation-cation (Se...Se) 
and cation-anion (Se...F and -CHs...F) contacts. 4 references, 3 fig- 
ures, 2 tables. 


20561 Superconducting and electrical properties of 
(BEDT-TTF)2I; at ambient pressure. Carlson, K.D.; Crab- 
tree, G.W.; Hall, L.N.; Copps, P.T.; Wang, H.H.; Emge, 
T.J.; Beno, M.A.; Williams, J.M. (Argonne National Lab., 
IL). Molecular Crystals and Liquid Crystals; 119: 357- 
360(1985). Contract W-31-109-ENG-38. 

Studies of the rf field penetration depths and electrical con- 
ductivity are described for the sulfur-based ambient pressure organ- 
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ic superconductor (BEDT-TTF)Is where BEDT-TTF is 
bis(ethylenedithio)tetrathiafulvalene. 4 references, 2 figures. 


20562 Lanthanide titanates and Ln/sub x/Bi/sub 4-x/ 
TisO:2 solid solutions; their Raman spectra. Bamberger, 
C.E.; Begun, G.M.; Brynestad, J.; Dunn, H.W. (Oak Ridge 
National Lab., TN). Jnorganica Chimica Acta; 109: 141- 
145(1985). Contract AC05-840R21400. 

The formation of Ln/sub x/Bi/sub 4-x/TisOlz solid solutions, 
where x/sub max/ ranges from 0.08 for Lu to 2.92 for La, has been 
examined by Raman spectroscopy. A review of the literature con- 
cerning LngOs3-LneTizO; solid solutions and LngTiOs is presented 
and the Raman spectra of many of these phases are reported. 29 
references. 


20563 Study of ionic and radical reactivities of bridging 
sulfido ligands in dimeric cyclopentadienyl complexes of mo- 
lybdenum. Casewit, C.J.; Haltiwanger, R.C.; Noordik, J.; 
DuBois, M.R. (Univ. of Colorado, Boulder). Organometal- 
lics; 4: No. 1, 119-129(1985). 

Reaction of (CpMo-y-S):S2CH2 (I, Cp = CsHiCHs) with 
methyl iodide or methyl fluorosulfate leads to the formation of the 
cationic dimer [(CpMo)2(u-S)(u-SCHs)S2CH2]* (ID). The bisulfate 
salt of II has been characterized by an X-ray diffraction study 
which confirms that a bridging sulfido ligand in I is the site of elec- 
trophilic attack. The salt crystallizes in space group P2;/n with a 
= 10.155 (2) A, b = 17.478 (9) A, c = 22.201 (7) A, B = 97.89 
(2)°, and V = 3903 (2) A® The electrochemical characteristics of II 
are compared to those of related molybdenum dimers. II undergoes 
two reversible one-electron reductions in acetonitrile at -0.34 and - 
1.24 V vs. SCE to form a neutral mixed valence Mo(III/Mo(IV) 
dimer, V, and an anionic Mo(III)/Mo(III) derivative, VII, respec- 
tively. The reactivity of each member of this redox series has been 
characterized. The bridging sulfido ligand in II reacts readily with 
carbanions and alkyl-substituted borohydride reagents. In contrast, 
the sulfido ligand in VII is strongly nucleophilic. For example, VII 
reacts with acetylene to form, upon protonation, the ethenyl thio- 
late bridged derivative (CpMo)a(u-SC:Hs)(u-SCHs)S2CHe (IV). 
The reactivity of the unsaturated ligand in IV toward further re- 
duction has been investigated. 38 references, 3 figures, 3 tables. 


20564 Spectral studies of actinide elements by resonance 
ionization mass spectrometry. Donohue, D.L.; Young, J.P.; 
Smith, D.H. (Oak Ridge National Lab., TN). Applied Spec- 
troscopy; 39: No. 1, 93-97(1985). Contract W-7405-ENG-26. 

Resonance ionization mass spectrometry (RIMS) was applied 
to a spectral study of Th, U, Np, Am, and Cm in the wavelength 
region of 580-607 nm. One or more analytically useful RIMS peaks 
were observed for all these actinides except Cm. From the data 
presented, spectral interference among these elements can be as- 
sessed. Several new high-lying energy levels for these elements 
have been cataloged. 21 references, 5 figures, 8 tables. 


20565 Multiconfiguration wavefunctions for molecules: 
current approaches. Dunning, T.H. Jr. (Argonne National 
Lab., IL). pp 67-78 of Advanced theories and computational 
approaches to the electronic structure of molecules. Dyk- 
stra, C.E. (ed.). Amsterdam, Netherland; D. Reidel Publish- 
ing Company (1984). Contract W-31-109-ENG-38. 

The generalized valence bond (GVB), fully optimized reac- 
tion space (FORS) and complete active space self-consistent field 
(CASSCF) methods are discussed. All of these approaches in their 
simplest form provide a multiconfiguration model for the electronic 
structure of molecules based on a well defined set of valence orbi- 
tals. As such they correct for a major deficiency in the Hartree- 
Fock model. While the GVB, FORS, and CASSCF methods 
permit the use of a larger orbital set, a scheme which provides a 
consistent description of molecular systems with an expanded set 
has yet to be developed. 15 references, 3 figures, 1 table. 
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20566 Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous solu- 
tions. Magid, L.J.; Bedwell, B.; Gulari, E.; Triolo, R. (Univ. 
of Tennessee, Knoxville, TN). pp 405-24 of Solution behav- 
ior of surfactants. Mittal, K.L.; Kendler, E.J. New York, 
NY; Plenum Press (1983). (CONF-8206204—). 

From 4. international symposium on surfactants in solutions; 
Lund, Sweden (27 Jun 1982). 

This chapter investigates aqueous solutions of sodium p-(1- 
pentylheptyl)benzenesulfonate (6-PhCi2SNa) at 45°C using static 
and dynamic light scattering (LS) and static small-angle neutron 
scattering (SANS) measurements. Non-single exponential behavior 
is observed in the intensity autocorrelation functions, and two inter- 
pretations of the slow processes are discussed. Scattering curves for 
the more concentrated solutions show an interaction peak which 
arises from intermiceilar correlations. The effect of added NaCl, at 
a constant surfactant concentration of 0.0845 M, on these interac- 
tions is studied. Includes 5 tables. 


20567 Fluid microstructures of sodium 4-(1'-heptylnonyl) 
benzenesulfonate mixtures. Miller, W.G.; Blum, F.D.; Davis, 
H.T.; Franses, E.I.; Kaler, E.W.; Kilpatrick, P.K.; Nieter- 
ing, K.E.; Puig, J.E.; Scriven, L.E. (Univ. of Minnesota, 
Minneapolis, MN). pp 175-91 of Solution behavior of surfac- 
tants. Mittal, K.L.; Fendler, E.J. New York, NY; Plenum 
Press (1983). (CONF-8206204—). 

From 4. international symposium on surfactants in solutions; 
Lund, Sweden (27 Jun 1982). 

This chapter examines the size and stability of the micros- 
tructures in surfactant systems containing sodium 4-(1’- 
heptylnonyl)benzenesulfonate (SHBS). Topics considered include 
the nature of microstructres in aqueous SHBS, phase behavior, the 
lamellar phase, vesicles, liposomes, the effects of cosolvents and co- 
surfactants, SHBS-brine-hydrocarbon mixtures, and SHBS-brine-al- 
cohol-hydrocarbon mixtures. The phase behavior of SHBS in water 
or brine from 20 to 90°C is dominated by a broad biphasic region 
consisting of a lamellar liquid crystalline phase in equilibrium with 
a dilute isotropic SHBS solution. Mechanical agitation and other 
sample preparation techniques give closed shell liposome disper- 
sions. Sonication of a dilute dispersion leads to long lived, nonequi- 
librium vesicles. It is demonstrated that the addition of a suitable 
cosurfactant, sodium dodecylsulfate, leads to a mixed micellar solu- 
tion while the addition of a cosolvent, e.g., n-pentanol, leads to a 
non-micellar solution. Includes 2 photos. 


20568 (LA-tr—86-8) Experiments on the production of 
FO: identification of the gases which arise in the thermal 
decay of F,Q2. Frisch, P.; Schumacher, J.H. Translated 
from Zeitschrift fuer Anorganische und Allgemeine Chemie ; 
229: 423-428(1936). Contract W-7405-ENG-36. 9p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006672. 

Ruff and Menzel published some studies reporting on meth- 
ods of production and numerous properties of oxygen fluorides 
F,02 and FO. Our problem was to study more precisely the spec- 
trum and thermal and photochemical behavior of these oxides. For 
this purpose naturally they had to be produced in a pure state. We 
were able to obtain relatively easily in a pure state the F2,O. ac- 
cording to the method indicated by Ruff and Menzel and then we 
conducted successfully the intended investigations. Our attempt at 
obtaining pure FO led on the other hand to the result that always 
when we should have expected FO we obtained a gas, which was 
identical in all its properties, insofar as we studied them, to the cor- 
responding mixture of fluoride and oxygen. Accordingly in our 
opinion there is the basic possibility that the gas which was previ- 
ously considered as FO is a mixture of F2O2. Our experiments and 
results are described below. 
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REFER ALSO TO CITATION(S) 18989, 18993, 19006, 19083, 19106, 19398, 
19400, 19415, 20487, 20498, 20526, 20544, 20545, 20546, 20547, 20552, 20555, 
20560, 20561, 20563, 20586, 20598, 20631, 20672 


20569 (CONF-860425—5) Mechanism of radical-radical 
reactions: the reaction of atomic hydrogen with the formyl 
radical. Harding, L.B.; Wagner, A.F. (Argonne National 
Lab., IL (USAD). 1986. Caaaes W-31-109-ENG-38. 9p. 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86004063. 


From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The addition and abstraction reaction pathways on the po- 
tential energy surface for H + HCO have been characterized by an 
ab initio four electron, complete active space, self-consistent field 
electronic structure calculation. The elimination pathway to go 
from the excited adduct H2CO to products H2 + CO has already 
been characterized by others. All this information is used in vari- 
ational transition state theory and RRKM calculations to calculate 
a rate constant as a function of temperature and pressure. The room 
temperature value agrees with the lowest of three experimental 
measurements. The results indicate that abstraction is the dominant 
process. 14 refs., 5 figs. 


20570 (DOE/ER/10981—4) Studies of elimination reac- 
tions of metal complexes. Final report, August 1, 1981-Octo- 
ber 31, 1985. DuBois, M.R. (Colorado Univ., Boulder 
(USA). Dept. of Chemistry). Dec 1985. Contract AC02- 
81ER10981. 22p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86006430. 

This project has investigated alkyl elimination and rearrange- 
ment reactions in coordinated thiolate ligands of molybdenum 
dimers of the general formula (CsHsMo)2(u-S)(u-SR)/sub 4-x/. The 
studies have led to an understanding of factors which facilitate the 
elimination of alkenes from 1,2 dithiolate ligands, and the role of 
this elimination process in catalytic cycles has been investigated. 
Acid catalyzed rearrangements within 1,2-alkenedithiolate ligands 
have been characterized. The reactions constitute a new method for 
preparing selectively deuterated and perdeuterated cis alkenes. Se- 
lected molybdenum dimers have been found to catalyze the hydro- 
genolysis of certain carbon-sulfur, carbon-halogen, nitrogen-nitro- 
gen, and nitrogen-oxygen bonds under mild homogeneous condi- 
tions. Analogues of proposed intermediates, and in some cases, de- 
tected intermediates in these catalytic reactions have been isolated, 
and their reactivities have been characterized. The studies have es- 
tablished new reaction pathways for coordinated hydrosulfido and 
sulfido ligands in reactions with substrates and hydrogen. The sys- 
tems provide homogeneous models for hydrogenolysis reactions 
which are catalyzed by molybdenum sulfide surfaces. 25 refs., 1 
fig., 3 tabs. 


20571 (DOE/ER/13451—1) Studies of elimination reac- 
tions and of hydrogen-hydrogen and carbon-heteroatom bond 
cleavage reactions. Progress August 1, 1981-December 
31, 1985. DuBois, M.R. (Colorado Univ., Boulder (USA)). 
1985. Contract FG02-85ER13451. 2ip. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86006670. 

During the previous grant period we had proposed to inves- 
tigate three rather diverse areas of metallosulfur chemistry. (1) 
Alkyl elimination and rearrangement reactions in coordinated thio- 
late ligands of molybdenum dimers have been studied in a variety 
of systems. We were particularly interested in identifying reactions 
which were relevant to the development of catalytic activity for 
the dimers. (2) Investigations of reactions of molybdosulfur com- 
plexes with hydrogen and with various sulfur containing molecules 
have been initiated, In particular, we wished to identify steps in ho- 
mogeneous desulfurization reactions. (3) Syntheses of new complex- 
es have been carried out which have permitted a brief survey of 
structuers and reactivities of sulfido and thiolate bridged dimers of 
other transition metal ions including vanadium, iron and rhenium. 
25 refs., 3 tabs. 
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20572 (DOE/PC/80521—T2) Acid-base properties of 
coals and other solids. Quarterly report, December 1, 1985- 
February 28, 1986. Arnett, E.M. (Duke Univ., Durham, NC 
(USA). Dept. of Chemistry). 1986. Contract FG22- 
85PC80521. 20p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86007176. 

An extension of a thermodynamic investigation of adsorbate 
interactions on graphite is reported here. Using gas chromatogra- 
phy, the heat of interaction of twelve compounds on graphite was 
determined. Also presented is a BET study of graphite using the 
Quantachrome Quantasorb Surface Area Analyzer. 13 refs., 8 figs., 
2 tabs. 


20573 (FRCEA-TH—6) Synthesis, structural studies and 
reactivity of trivalent uranium organometallic compounds. Ap- 
plication to catalysis. Arnaudet, L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); Paris-11 
Univ., 91 - Orsay (France)). Apr 1985. 148p. (In French). 
NTIS (US Sales. Only), PC A07/MF AO1. File Number 
DE86750684. 


A short review of cyclopentadienyl complexes of uranium is 
given following which some new trivalent complexes of uranium 
are described. In the first part the chemistry of the uranium-carbon 
o@ bond is studied. Sulfur dioxide can be inserted into the uranium 
carbon bond. Two new organometallic complexes have been syn- 
thesized by reduction and alkylation of CpsUCI (with organolith- 
ium reagents). The existence of the anions CpsUCH;~ and 
CpsUC,H»~ has been demonstrated by NMR, EPR, optical spec- 
troscopy and electrochemical techniques. The structure of the butyl 
derivative has been resolved. The structure of the butyl derivative 
has been resolved. The anions coordinate diphenylacetylene via 7 
bonds and are shown to be excellent hydrogenation catalysts. In the 
presence of lithium naphtalenide CpsUCHs~ can coordinate dinitro- 
gen and reduce it, with a good yield, to ammonia. 


20574 (KFKI—1983-69) Substituent effect in ketoferro- 
cenes. Nagy, A.G. (Hungarian Academy of Sciences, Buda- 
pest. Central Research Inst. for Physics). 1983. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900859. 


The effect of carbonyl-group on the redox potential and 
Moessbauer parameters was studied in ketoferrocenes and chalcone 
analogous ferrocene derivatives. Interaction of electron-donating 
and electron-withdrawing substituents and the carbonyl-group is 
discussed and the transmission coefficient of the ethylene is shown. 
The effect of carbonyl on the population of the molecular orbital is 
discussed on the basis of Moessbauer measurements. 30 refs., 1 fig., 
2 tabs. 


20575 (LBL—20964) Platinum surface chemistry studied 
by thermal desorption spectrometry and near edge x-ray ab- 
sorption fine structure: adsorbate effects. Johnson, A.L. 
(Lawrence Berkeley Lab., CA (USA)). Jan 1986. Contract 
ACO03-76SF00098. 220p. » PC Al0/MF AOl; 1; GPO 
Dep. File Number DE86007424. 

The surface chemistry of hydrocarbons, particularly aromat- 
ic hydrocarbons, adsorbed on Pt(111) was investigated by Thermal 
Desorption Spectrometry (TDS) and Near Edge X-ray Absorption 
Fine Structure (NEXAFS). The utility of NEXAFS in the investi- 
gation of reactive systems of molecules of moderate complexity is 
demonstrated. Benzene chemisorption was studied as a function of 
temperature. Below the decomposition temperature benzene is par- 
allel to the surface and 7 coordinated. The fluorinated benzenes 
were investigated to determine the effects of shifts in energy of the 
HOMO and LUMO levels of the adsorbate on the chemisorption 
energy. The C, through Cs cyclic unsaturated hydrocarbons were 
investigated to determine the effects of aromaticity on chemisorp- 
tion. Diatomics and pseudo diatomics were studied to determine 
under which conditions they might be oriented parallel (e.g., ethyl- 
ene) or normal (e.g., CO) to the surface. A novel electron induced 
decomposition of acetonitrile is reported and a mechanism is pro- 
posed. Finally, the future of NEXAFS is discussed and extensions 
to the present work suggested. 93 refs., 63 figs. 
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20576 (MLM—3306(OP)) Characterization of 
poly(etheretherketone) and as fiberglass com- 
posites by combined thermogravimetry mass spectrometry 
(TG/MS) and ancillary techniques. Yelton, R.O.; Shell, T.L.; 
Whitaker, R.B. (Monsanto Research Corp., Miamisburg, Z, 
OH (USA). Mound). 1985. Contract AC04-76DP00053. 8p. 
(CONF-8509144—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001759. 

From 14. North American Thermal Analysis Society confer- 
ence (NATAS); San Francisco, CA, USA (15 Sep 1985). 

Thermogravimetry/Mass Spectrometry (TG/MS) analyses 
and Pyrolysis Gas Chromatography Mass Spectrometry (PY/GC/ 
MS) have been utilized to determine both the major decomposition 
products and also the minor constituents of poly(etheretherketone) 
(PEEK) and diallylphthalate (DAP) - fiberglass (FG) composite 
molding resins, which are used at Mound. In addition, TG kinetic 
data analyses permit a comparison of the relative “lifetimes” of 
products molded from these resins. 5 refs., 4 figs., 1 tab. 


20577 (SAND—85-2476C) Interfacial tension of demixed 
polymer solutions. Aubert, J.H. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1986. Contract AC04-76DP00789. 
4p. (CONF-860425—14). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86003035. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The interfacial tension of demixed polymer solutions is an 
important topic because an accurate description of this phenomenon 
is the first step toward a description of spinodal decomposition in 
polymer solutions. DeGennes has argued that the interfacial thick- 
ness of demixed polymer solutions equals the correlation length in 
the most concentrated phase. Therefore, a mean field description 
could not be expected to work. For example, the mean field theory 
of Roe predicts interfaces much broader than the correlation length 
and subsequently predicts interfacial tensions smaller than observed 
by over 100%. In this paper we attempt to make DeGennes’ pre- 
diction quantitative. This is accomplished by using the “Gibb’s ad- 
sorption isotherm” which relates interfacial tension to polymer ad- 
sorption and chemical potential. The latter is obtained from an em- 
pirical Flory-Huggins fit to equilibrium phase diagrams. The pre- 
dictions of interfacial tension are quantitative, with an accuracy 
comparable to that of the empirical fit of the phase diagrams. 12 
refs., 2 figs. 


20578 (SAND—85-2561C) Characterization of polysi- 
lanes by carbon-13, silicon-29, and proton NMR. Schillin Hil 
F.C.; Bovey, F.A.; Zeigler, IM. (Bell Labs., Murray 
NJ ‘(USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. (CONF- 
860425—17). NTIS, PC A02. File Number DESC004610. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The recent discovery of soluble organosilane high polymers 
(1 to 4) has generated significant interest in the properties and ap- 
plications of these materials. Of particular note is the intense uv ab- 
sorption at 300 to 380 nm both in solution (5) and in the solid state 
(6). This unexpected absorption property is attributed to a deloca- 
lized sigma > sigma* or sigma > 3dpi transition. It has been dem- 
onstrated (5a) that the position of the absorption band (A max) as 
well as the absorptivity per Si-Si bond increases with increasing 
chain length, reaching a maximum value when the chain becomes 
very long. In addition, it is found that certain polysilanes exhibit a 
sharp transition in the uv absorption spectrum at low temperatures 
for dilute solutions (5b) and at the melt in the case of poly(di-n- 
hexyl silane) (6). Both of these bathychromic shifts have been at- 
tributed to the onset of highly ordered conformations at particular 
temperatures (5b,5c,6). In an effort to better understand the solution 
and solid state properties of the polysilanes we have conducted a 
study to establish a detailed characterization of the microstructure 
for several polymers. We have applied several different NMR tech- 
niques while observing the 29Si, 13C, and proton nuclei and report 
here the results of these measurements. 8 refs., 4 figs. 
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20579 Determination of room-temperature fluorescence 
and phosphorescence quantum yields for compounds adsorbed 
on solid surfaces. Ramasamy, S.M.; Senthilnathan, V.P.; 
Hurtubise, R.J. (Univ. of Wyoming, Laramie). Analytical 
Chemistry; 58: No. 3, 612-616(Mar 1986). Contract AC02- 
80ER 10624. 

A method for the determination of the room-temperature 
fluorescence and room-temperature phosphorescence quantum 
yields for organic compounds adsorbed on different surfaces is de- 
scribed and evaluated. Quantum yield values were determined for 
compounds adsorbed on sodium acetate, a polyacrylic acid-NaBr 
mixture, and filter paper. The approach employs conventional in- 
strumentation with various instrumental modifications for obtaining 
accurate and reproducible data. Quantum yield values at room tem- 
perature with and without nitrogen flowing over the solid surfaces 
are compared. The results show that the method is very reproduci- 
ble and relatively low quantum yield values can be obtained. 17 ref- 
erences, | figure, 3 tables. 


20580 Kinetics of adsorption of ionic surfactants at gas- 
liquid surfaces. Borwankar, R.P.; Wasan, D.T. (Illinois Insti- 
tute of Technology, Chicago). Chemical Engineering Science; 
41: No. 1, 199-201(1986). 

This note is an extension of earlier work (Borwankar and 
Wasan, 1983) on the kinetics of adsorption of surface active agents 
at gas-liquid surfaces. Previously, they had reported on a diffusion- 
kinetic model for the transport of a nonionic surfactant in stagnant 
gas-liquid systems. Here the authors extend their previous treatment 
to the problem of the transport of ionic surfactants in solutions. 4 
references, 3 figures. 


20581 Ab initio molecular orbital calculations on the tert- 
butyl radical, its isoelectronic neighboring radical ions, and 
their third-row congeners. Carmichael, I. (Univ. of Notre 
Dame, IN). Journal of Physical Chemistry; 89: No. 22, 4727- 
4732(24 Oct 1985). 

Qualitative UHF/STO-3G calculations are used to charac- 
terize the combined effect of methyl rotation and pyramidal inver- 
sion in the tert-butyl radical, the trimethylaminium radical, and the 
isoelectronic borane radical anion and their third-row counterparts 
containing silicon, phosphorus, and aluminum, respectively. Energy 
barriers and structures are quantified by employing a split-valent 
UHF/3-21G procedure. At this level of theory full geometry opti- 
mizations are performed and some properties are derived. For the 
33-electron species the optimized out-of-plane angles are 15.7°, 9.0°, 
and 0° for BMes~, CMes, and NMes*, respectively. In the radical 
anion the predicted barriers to both inversion and concerted methyl 
rotation make these motions thermally unfeasible (at room tempera- 
ture). For tert-butyl such processes are strongly coupled across a 
barrier of about 7 kJ mol~*. The planar aminium radical is predict- 
ed to be very easily deformable. Inversion in the third-row species 
is thermally inaccessible (at room temperature) and (uncoupled but 
concerted) methyl rotation takes place over barriers of about 11 kJ 
mol~! in AlMes~ and PMes* and of about 14 kJ mol™! in SiMes. 
The three third-row species considered are thus pyramidal with 
out-of-plane angles of 19.5°, 18.4°, and 14.6°, respectively. UHF/3- 
21G charge and spin density properties are listed and a harmonic 
vibrational analysis predicts the inversion frequency at about 270 
cm™! for CMes and an out-of-plane mode at about 340 cm™ for 
NMes*. 56 references, 10 figures, 8 tables. 


20582 Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four-or- 
bital-model parameters. Shelnutt, J.A.; Ortiz, V. (Sandia Na- 
tional Labs., Albuquerque, NM). Journal of Physical Chemis- 
try; 89: No. 22, 4733-4739(24 Oct 1985). Contract AC04- 
76DP00789. 

The effects of substituents at the periphery of the porphyrin 
ring on its 7 —> 7* absorption spectrum are determined in a quanti- 
tative fashion by using a new approach based on the four-orbital 
model. To accomplish this systematic investigation with UV-visible 
absorption spectroscopy the Mg (Sn), Zn, Cu, Ni, and Pt series of 
metals incorporated into porphyrins with different substituents at 
the periphery of the macrocycle is effected. The metal dependence 
of the UV-visible spectrum is used to determine relative energy 
splittings of the frontier orbitals, intensity parameters for 7 — 7* 
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transitions, and configuration interaction energies for metallopor- 
phyrins with a variety of patterns of peripheral substitution (P, 
OEP, UroP, CoproP, ProtoP, and TPP). Differences in these MO 
parameters for distinct porphyrins are related to inductive and con- 
jugative effects of the substituents. 25 references, 7 figures, 2 tables. 


Novel low temperature modulated structure of the 


ign superconductin 
Williams, J.M.; Leung, P.C.W.; Emge, T.J.; Wang, H.H.; 
Beno, M.A.; Petricek, V.; Coppens, P. (Argonne National 
Lab., IL). Molecular Crystals and Liquid Crystals; 119: 347- 
355(1985). Contract W-31-109-ENG-38. 

The first ambient pressure S-based organic superconductor 
(BEDT-TTFhls, abbreviated (ET)ls, exhibits a novel modulated 
structure below ~ 200 K. BEDT-TTF on ET is 
bis(ethylenedithio)tetrathiafulvalene. At 125 K the ET molecules 
and Is~ anions exhibit large displacements 0.124 (3) A and 0.281 (1) 
A, respectively, from their positions in the average structure. New 
ambient pressure superconducting polyhalide derivatives such as 
(ET)IBr2 are discussed with transition temperatures of 2.7 K, and 
in one sample, 4.2 K. 11 references, 7 figures, 1 table. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 19462, 20024, 20556 


20584 (BNL—37260) X-ray studies of the solid-electro- 
lyte interface. O'Grady, W.E. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1985. Contract AC02-76CH00016. 
4p. (CONF-8510243—1). NTIS, PC A02/MF A0i; GPO 
Dep. File Number DE86003639. 

From In situ characterization in electrochemical processes; 
Denver, CO, USA (18 Oct 1985). 

This report contains an historical discussion on the tech- 
niques that have been used to study the composition and structure 
of the electrolyte/solid interface. Experiments which are presently 
being undertaken include extended x-ray absorption fine structure 
(EXAFS) and x-ray absorption near edge structure (XANES). 
Local electronic and geometric structures as well as long range 
order in solid-electrolyte interfaces can be determined with x-ray 
techniques. The influence of the electrode potential on the electron- 
ic and geometric structures of the platinum-phosphoric acid inter- 
face has already been observed. It now seems certain that the broad 
application of x-ray techniques to the studies of electrolyte inter- 
faces will lead to an unprecedented growth in the knowledge and 
understanding of their structures. 11 refs. 


20585 (CONF-8604116—1) Electrode kinetic measure- 
ments of very fast reactions: metal deposition-dissolution in 
molten halides. Nagy, Z.; Settle, J.L. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 20p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86006109. 

From International workshop on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

Metal deposition-dissolution reactions in molten salts are 
very fast and difficult to investigate, as evidenced by large discrep- 
ancies in the reported exchange current densities. An error analysis 
of the d-c relaxation techniques was carried out, and it was deter- 
mined that the measurement of the exchange current density can 
have a systematic error if the surface reaction rate is much faster 
than the diffusion rate. This systematic error will result in measured 
exchange current densities approximately equal to the largest ex- 
change current density measurable under the given conditions. This 
sytematic error can also result in fortuitously linear log ip versus 
log C and log io versus 1/T plots, even when the results are grossly 
in error. A computer curve-fitting data evaluation coupled with a 
statistical sensitivity analysis is suggested to avoid these problems. 
The exchange current densities of iron, nickel and molybdenum 
were measured in LiCl-KCI eutectic melt at 450°C using an im- 
proved double pulse galvanostatic technique. Only that of iron 
could be measured reliably (1.7 +- 0.4 A cm~? at 1.3 x 10~® mol 
cm~* Fe** ion concentration), the nickel reaction is too fast to be 
measured (at least 5 A cm™? at 1 x 10~* mol cm™*Ni** ion concen- 
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tration). The large discrepancies between these results and some re- 
sults reported by earlier workers can be explained on the basis of 
the above described error analysis. 


20586 (DOE/PC/70754—T2) Electroreduction in aque- 
ous media, saturation of polycyclic aromatics. Kariv-Miller, 
E.; Pacut, R.I. (Minnesota Univ., Minneapolis (USA). Dept. 
of Chemistry). Feb 1986. Contract RA22-84PC70754. Ifp. 
NTIS, PC A02/MF AO1i; 1; GPO Dep. File Number 
DE86006973. 

The preparative cathodic reduction of anthracene and phen- 
anthrene was investigated aiming at obtaining Birch-type products 
in aqueous solutions. Following previous reports, reductions were 
carried out using mercury pool cathodes and tetrabutylammonium 
electrolytes. Optimum conditions were found to involve tetrabuty- 
lammonium hydroxide as the electrolyte and water as the sole sol- 
vent. Reactions were carried out in a simple cell, using constant- 
current and the products were isolated and identified. Anthracene 
formed initially 9,10-dihydroanthracene which reduced with addi- 
tional charge transfer to 1,4,5,8,9,10-hexahydroanthracene in high 
yield. To obtain more saturated anthracene derivatives, a process 
was developed which involves a “one pot” reduction-isomerization- 
reduction sequence. Anthracene was electrolyzed first to comple- 
tion, the product was isomerized by reflux in the electrolyte solu- 
tion (in the cell but without charge transfer) and was then electro- 
lyzed again. Using this process 1,2,3,4,5,6,7,8-octahydroanthracene 
and 1,2,3,4,5,6,7,8,9, 10-decahydroanthracene were formed in signifi- 
cant yields. Reduction of phenanthrene resulted in mixtures of high 
saturated derivatives without need for isomerization steps. The 
major products varied with the amount of charge transferred from 
dihydrophenanthrene (3F/mol) to octahydrophenanthrene (10F/ 
mol) and decahydrophenanthrene (20F/mol). In general it was 
shown that cathodic hydrogenation of polycyclic aromatics is possi- 
ble in aqueous solutions. The products resemble those obtained by 
metal-ammonia or amine reductions. The degree of saturation can 
be controlled by the amount of charge transferred and can be in- 
creased by a combination of alternate reductions and isomeriza- 
tions. 15 refs., 3 tabs. 


20587 (LA—10606-C) Workshop on the frontiers of theo- 
retical and experimental electrochemistry. Gottesfeld, S.; Re- 
dondo, A.; Lemons, R. (comps.). (Los Alamos National 
Lab., NM (USA)). Jan 1986. Contract W-7405-ENG-36. 
35p. (CONF-8502118—Summ.). NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE86007188. 

From Workshop on the frontiers of theoretical and experi- 
mental electrochemistry; Los Alamos, NM, USA (25 Feb 1985). 

The Workshop on the Frontiers of Theoretical and Experi- 
mental Electrochemistry was held at the Los Alamos National Lab- 
oratory, February 25-26, 1985, to identify those problems and tech- 
niques that are at the forefront of electrochemistry research and to 
generate a summary that will be a guide to the most fruitful areas 
of electrochemistry research and a foundation for long-term sup- 
port of such work in this country. Among the conclusions, major 
advances in understanding electrochemical systems are expected 
from the application of the new tools for in situ characterization of 
the solid/electrolyte interface. Parallel thrusts are needed in the 
areas of theory, experiments on well-defined surfaces, and explora- 
tory research on new interfacial phenomena and new electrode ma- 
terials. Several specific areas for new research are described in this 
report. 


20588 (LBL—20503) Ellipsometric spectroscopy study of 
anodically formed silver (I) oxide films on silver. Mayer, 
S.T.; Muller, R.H. (Lawrence Berkeley Lab., CA (USA)). 


Dec 1985. Contract AC03-76SF00098. 225p. NTIS, PC 
A10/MF A0O1; 1; GPO Dep. File Number 1DE86007489. 
Spectroscopic ellipsometry has been used in combination 
with electrochemical measurements to determine details of the nu- 
cleation process of silver oxide anodically formed on silver in 1M 
KOH solutions. Spectroscopic ellipsometry is shown to be suffi- 
ciently sensitive to determine parameters pertaining to the growth 
rate and morphology of crystalline oxide films. The anodic film 
starts as a submonolayer and then grows into a uniform multilayer. 
At potential below a nucleation potential (approximately 200 mV 
versus Ag/AgCl 4M KC1), current efficiencies for film growth are 
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small, because most of the oxidized material dissolves. When a cer- 
tain degree of supersaturation is reached (23X saturation), a crystal- 
line oxide is nucleated. The crystals grow, in part, by the transfer 
of oxide from the uniform multilayer with the rate of oxide growth 
controlled by the rate of incorporation of dissolved material at the 
crystal/solution interface. Due to the high solubility of small nuclei, 
a transfer of material from smaller to larger crystals occurs in the 
early stages of crystal growth. A theoretical model of a dissolution/ 
precipitation process is presented for the current response to‘an ap- 
plied potential step. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 19385, 20459, 20591 


20589 (CONF-780185—1) Quantum yields for photore- 
duction of Eu(IID) and photooxidation of Eu() in alcohol. 
Donohue, T. (Naval Research Lab., Washington, DC 
(USA)). 1978. Contract AI01-76ET32016. 5p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86006147. 

From 13. informal conference on photochemistry; Clearwa- 
ter Beach, FL, USA (4 Jan 1978). 

Photochemical methods of metal separation of the elements 
europium, ytterbium, and samarium have been considered. Europi- 
um has been separated from lanthanide mixtures in ethanol and iso- 
propanol following photoreduction, but no measurements of the 
quantum yield were made. This paper reports the first experimental 
determination of the quantum yield for photoreduction and the 
quantum yield for photooxidation for europium in alcohols. 7 refs., 
1 fig., 1 tab. 


20590 In situ generation of catalyst-coated CdS particles 
in polymerized and unpolymerized surfactant vesicles and 
their utilization for efficient visible-light-induced hydrogen 
production. Tricot, Y.M.; Emeren, A.; Fendler, J.H. age A 
son Univ., Potsdam, NY). Journal of Physical Chemistry; 89 
No. 22, 4721-4726(24 Oct 1985). 

Colloidal CdS semiconductor particles were in situ generat- 
ed and in situ coated by rhodium or platinum in vesicles formed 
from dihexadecyl phosphate (DHP), dioctadecyldimethylammon- 
ium chloride (DODAC), as well as from a surfactant containing a 
polymerizable styrene moiety, [n-CisHs:CO2(CHs)2JN* [CH 
3]CH2CsH,CH=CHg], Cl~ (1). Different absorbance spectra and 
onsets of absorption (band gaps) were found for CdS particles in 
these various media, indicating different sizes and/or structures. A 
clearly detectable fluorescence emission was found only for CdS in 
DHP vesicles. Photosensitized hydrogen generation by visible light 
was measured as a function of irradiation time, temperature, cata- 
lyst type and concentration, and type of dispersing medium and of 
electron donor. 54 references, 8 figures, 2 tables. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 19889 


20591 (DOE/ER/00038—2820) Radiation Laboratory, 
University of Notre Dame. Quarterly report, October 1-De- 
cember 31, 1985. (Notre Dame Univ., IN (USA). Radiation 
Lab.). 17 Jan 1986. Contract AC02-76ER00038. 57p. 
(NDRL—2820). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86006404. 

Eighty-six abstracts are presented in the fields of radiation 
chemistry and photochemistry. In addition, a list of publications, 
external talks, and presentations are included. 


20592 (INFN/TC—84-24) Gamma-emitting Tc radio- 
tracers production for waste disposal studies at Milan AVF 
Cyclotron. Birattari, C.; Bonardi, M.; Castiglioni, M.; Edel, 
J.; Gattinoni, M.; Mousty, F.; Sabbioni, E. (Istituto Nazion- 
ale di Fisica Nucleare, Milan (Italy)). 19 Oct — 11p. 
(CONF-841014—4). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86900960. 

From International conference on nuclear and radioche- 
mistry; Lindau, Bodensee, F.R. Germany (8 Oct 1984). 
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In order to start cyclotron production in Italy of Tc radio- 
tracers for biochemical and waste disposal studies on nuclear fuel, 
the knowledge of the optimal irradiation parameters is needed. 
Thin-target excitation functions for the principal (p, xn) and (p, 
xpyn) nuclear reactions on Mo targets of natural isotopic composi- 
tion, have been measured with the single target activation tech- 
nique, using the external beam of the variable energy AVF Cyclo- 
tron of Milan University, in the proton energy range from 5 to 44 
MeV. Thin-target yields at the End of an Instantaneous Bombard- 
ment (EOIB), have been determined (in MBqg/C MeV) at 2.5 MeV 
intervals. For the following Tc radionuclides: 94-Tc, 95-Tc, 95m- 
Tc and 96-Tc, as well as for several Mo, Nb, Zr and Y radionu- 
clides. Among the Tc radionuclides produced, the 95m-Tc shows 
an half-life suitable for medium-term experiments, while the shorter- 
lived 96-Tc shows an half-life suitable for short-term metallobioche- 
mical experiments on laboratory animals. 7 refs., 4 figs., 3 tabs. 


20593 (N—86-14078, pp vp) Ion bombardment and ad- 
sorption studies on ilmenite (FeTiO3) by X-ray photoelectron 


spectroscopy. Schulze, P.D. Sep 1983. NTIS, PC A1l8/MF 
AOl. 


In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

The effects of 5 KeV argon and oxygen ion bombardment 
on FeTiO3 (ilmenite) at low temperatures have been studied using 
x-ray photoelectron spectroscopy (XPS). Also, using this same 
technique, the adsorption of O2, NO, N2O, and CO at 300 K and 
the adsorption of O2 and D2O at 150K have been studied. Argon 
and oxygen ion bombardment of ilmenite have confirmed earlier 
studies on metal oxides that argon ions generally reduce the anion 
species while oxygen ions generally oxidize the anion species. The 
two iron states involved were Fe sup +2 and Fe sup O. The reduc- 
tion of Ti sup +4 was not verified although a significant shift in 
the Ti(2p1,3) binding energies toward the metallic state was ob- 
served after oxygen ion bombardment at low temperatures. At tem- 
peratures above 150K, O2 adsorbs dissociatively on ilmenite while 
D.O adsorbs molecularly below 170K. Above 300 K NO, N2O, and 
CO do not appear to adsorb dissociatively. Low temperature ad- 
sorption of D2O was found to be inhibited by predosing the ilmen- 
ite with Os. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 19199, 19378, 20478 


20594 (AERE-R—10255) Uranium chemistry in the nu- 
clear industry. McKay, H.A.C. (UKAEA Atomic Energy 
Research Establishment, Harwell. Chemical Technology 
Div.). Jul 1981. 22p. (CONF-810847—4). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86900833. 

From 28. international union of pure and applied chemistry 
symposium; Vancouver, British Columi, Canada (16 Aug 1981). 

Uranium forms the basis of the nuclear industry, and many 
aspects of its chemistry are important in nuclear fuel cycles. Its so- 
lution chemistry plays a major part in the winning of uranium from 
its ores and in preparing it in ultra-pure form for use as nuclear 
fuel. The hydrometallurgical processes of leaching, solvent extrac- 
tion, and ion exchange are used. Its solvent extraction and ion ex- 
change behaviour are also important in the reprocessing of spent 
nuclear fuel. Both dry and wet processes are used to convert urani- 
um to different forms required for nuclear reactors. The principal 
forms concerned are the metal and the dioxide, but there is interest 
also in the carbides, nitrides, carbonitrides, and sulphides. Of con- 
siderable significance is the solid-state chemistry of the dioxide, in- 
cluding its behaviour under irradiation in a reactor. Molten salt 
mixtures containing uranium fluoride or chloride have been studied 
with a view to their use as reactor fuels, and molten salt methods 
constitute a possible alternative to the conventional aqueous meth- 
ods of spent fuel reprocessing. The existence of a low-boiling urani- 
um compound, the hexafluoride, is exploited in separating the ura- 
nium isotopes, and provides a method of purifying uranium from 
most other elements. 31 refs. 
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20595 (BNL—37563) Recent advances in the chemistry 
of positron emitters. Wolf, A.P.; Fowler, J.S. (Brookhaven 
National Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. Sp. (CONF-8509173—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86006244. 

From 2. international symposium on the synthesis and appli- 
cation of isotopically labeled compounds; Kansas City, MO, USA 
(3 Sep 1985). 

With the increasing active interest in PET as a method for 
studying biochemistry in normal and pathological states in humans 
we can expect to see the development of new techniques for pre- 
cursor preparation and synthesis. We have seen a doubling of the 
publication rate in the past three to four years over the previous 
three to four year period. As the need for these compounds, espe- 
cially in the tumor and receptor areas, in a purely clinical setting, 
increases the trend towards true automation of production of the 
most needeed compounds will accelerate. The cyclotron manufac- 
turers all offer “black boxes” for synthesis but the optimum ap- 
proach to user friendly automation yet needs to be defined. I would 
note that this paper was not intended as a comprehensive review 
but rather my goal was to highlight just some of the exciting devel- 
opments of the past several years. We are entering what may well 
be the most extensive and active period of research in the synthesis 
of positron emitter labeled compounds. If 1984 to 1985 is any 
gauge, many new methods and compounds will appear in the next 
several years. 37 refs. 


20596 (DPST—80-254) Volatile ruthenium chemistry, an 
answer to RTA 925-S. Ondrejcin, R.S. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 31 Jan 1980. Contract AC09-76SR00001. 13p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86007151. 

The releases of ruthenium are believed to have occurred be- 
cause reducing agents, such as oxides of nitrogen, were not present 
at adequate concentration in the dissolver solution. This led to the 
formation of ruthenium (Ru**) nitrosylnitrato complexes which 
were eventually oxidized by boiling HNOs to ruthenium (Ru**) te- 
troxide, the species that volatilized. The most important variables in 
the release of ruthenium tetroxide (RuO,) were primarily deter- 
mined by a series of statistically designed experiments. The forma- 
tion of RuO, was controlled by dissolver HNOs concentration and 
temperature. Once formed, the amount of RuO, dispersed was de- 
pendent on condenser efficiency and the use of air sparges and 
purges. Experimental data was plotted to indicate regions of tem- 
perature and HNO; concentration where Ru volatilized and where 
it did not. Data points described a line above which Ru volatilized 
and below which it did not. The equation of the line is T = -5.53c 
+ 114.5 where T is dissolver temperature in °C and c is dissolver 
HNOs concentration in M. Several reducing agents were tested to 
prevent Ru volatilization if it would become necessary to dissolve 
under conditions where Ru would be expected to volatilize. The re- 
ducing agents tested were nitric oxide (NO), nitrogen dioxide 
(NO:) and nitrite ion (NO2~ ). Under approximate plant conditions, 
NO,.~ with an air sparge was about as effective as NO with an Nz 
sparge. NO2 with an air sparge was less effective. 4 refs., 6 figs., 2 
tabs. 


20597 (LA—10621-T) Study of vaporization thermody- 
namics in the uranium-tellurium system. Czechowicz, D.G. 
(Los Alamos National Lab., NM (USA)). Jan 1986. Con- 
tract W-7405-ENG-36. 137p. NTIS, PC A0O7/MF AOI; 1; 
GPO Dep. File Number DE86007583. 

This thesis reports an investigation of vaporization thermo- 
dynamics for the two-phase mixture UsTe,/UTe utilizing Knudsen 
effusion high-temperature mass spectrometry. Unique Knudsen cells 
were designed and constructed to use with the U-Te alloys in order 
to calibrate vapor species during experiments. The effusion cell- 
oven assembly of mass spectrometer was specially modified to 
insure accurate temperature measurement. 59 refs., 16 figs., 20 tabs. 


20598 (LBL—20845) chemistry: synthe- 
sis, structure, and solution dynamics. Brennan, J.G. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1985. Contract 
ACO03-76SF00098. 235p. NTIS, PC Al1/MF AOl; 1; GPO 
Dep. File Number DE86007492. 





40 CHEMISTRY 
4007 Radiochemistry And Nuclear Chemistry 


This thesis considers three aspects of organoactinide chemis- 
try. In chapter one, a bidentate phosphine ligand was used to kineti- 
cally stabilize complexes of the type Cp2MXo. Ligand redistribution 
processes are present throughout the synthetic work, as has often 
been observed in uranium cyclopentadienyl chemistry. The effects 
of covalent M-L bonding on the solution and solid state properties 
of U(III) coordination complexes are considered. In particular, the 
nature of the more subtle interaction between the metal and the 
neutral ligand are examined. Using relative basicity data obtained in 
solution, and solid state structural data (and supplemented by gas 
phase photoelectron measurements), it is demonstrated that the 
more electron rich U(III) centers engage in significant U > L 7- 
donation. Trivalent uranium is shown to be capable of acting either 
as a one- or two-electron reducing agent toward a wide variety of 
unsaturated organic and inorganic molecules, generating molecular 
classes unobtainable via traditional synthetic approaches, as well as 
offering an alternative synthetic approach to molecules accessible 
via metathesis reactions. Ligand redistribution processes are again 
observed, but given the information concerning ligand lability, this 
reactivity pattern is applied to the synthesis of pure materials inac- 
cessible from redox chemistry. 214 refs., 33 figs., 10 tabs. 


20599 (RRC—71) Radiochemistry programme. Biennial 
progress report, 1982-1983. Bhat, N.P.; Kutty, K.V.G.; 
Udaykumar, K.A. (eds.). (Reactor Research Centre, Kalpak- 
kam (India)). 1984. 182p. NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86900934. 

This is the second biennial progress report of the Radioche- 
mistry Programme and it covers the calendar years 1982 and 1983. 
Setting up of the laboratory has been completed. The only remain- 
ing work is the erection of the recirculatory purification systems 
which ensure an argon atmosphere of high purity in the cells. Plu- 
tonium handling has commenced. The main thrust of our activities 
during the past two years has been on high temperature thermody- 
namics, sodium chemistry and analytical chemistry. Thermodynam- 
ic studies making use of techniques such as Knudsen cell-mass spec- 
trometry, thermal analysis, calorimetry, gas phase equilibration 
techniques, x-ray diffraction, etc. are reported. The progress in 
sodium chemistry, in particular in the development of on-line 
meters is reported. The programme of measuring solubility of 
metals in sodium and thermodynamic studies on ternary oxides of 
alkali metals has also been continued. Also reported is analytical 
chemistry with emphasis on the development of analytical tech- 
niques and procedures required as part of the Centre's activities. 
The design, fabrication and testing of a laser flash apparatus for 
thermal conductivity measurements, an out-of-pile assembly, a triti- 
um counting system, microprocessor based control and surveillance 
equipment and hot cell related equipment are all examples of indig- 
enous development of instruments. 


20600 (UCRL—92753-Rev.1) Reaction of water vapour 
with a clean liquid uranium surface. Revised 1. McLean, W. 
II; Siekhaus, W. (Lawrence Livermore National Lab., CA 
(USA)). 14 Jan 1986. Contract W-7405-ENG-48. 18p. 
(CONF-8509202—2-Rev.1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006682. 

From Actinide conference; Cadarache, France (1 Sep 1985). 

To study the reaction of water vapour with uranium, we 
have exposed clean liquid uranium surfaces to HxO under UHV 
conditions. We have measured the surface concentration of oxygen 
as a function of exposure, and determined the maximum attainable 
surface oxygen concentration X/sup s//sub O/ as a function of 
temperature. We have used these measurements to estimate, close 
to the melting point, the solubility of oxygen (X/sup b//sub O/, < 
10-*) and its surface segregation coefficient B/sup s/(> 10%). 11 
refs., 5 figs. 
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4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 19450, 20844 


20601 (DOE/CE/30789—T1) Monitoring the fate of 
chlorine from MSW sampling through combustion. Part II. 
Combustion studies. Domalski, E.S.; Churney, K.L.; Led- 
ford, A.E. Jr.; Bruce, S.S.; Buckley, T.J.; Parris, R.M.; 
Chesler, S.N. (National Bureau of Standards, Washington, 
DC (USA). Organic Analytical Research Div.). 1984. Con- 
tract AT01-83CE30789. 24p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86007299. 

Combustion measurements were carried out in a multi-kilo- 
gram capacity flow calorimeter on cellulose and cellulose/sand 
samples in 100% oxygen and several oxygen/nitrogen mixtures. 
Some measurements were made on cellulose/sand samples, which 
had 1 mass % of polyvinylchloride (PVC) as part of their composi- 
tion, to study the conditions related to the formation/destruction of 
chlorinated organic compounds as combustion products. Qualitative 
identifications of a significant variety of chlorinated organic com- 
pounds have been made. 2 refs., 2 figs., 7 tabs. 


20602 (LA-UR—86-382) Characterization of vapors 
evolved during high-temperature syntheses. Hansen, G.P.; 
Fredin, L.; Margrave, J.L.; Behrens, R.G. (Rice Univ., 
Houston, TX (USA). Dept. of Chemistry; Los Alamos Na- 
tional Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 
13p. (CONF-8510280—4). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006042. 

From DARPA/ARMY symposium; Daytona Beach, FL, 
USA (21 Oct 1985). 

Self-propagating high-temperature combustion syntheses 
(SHS) involve direct reaction between condensed phase reagents. 
The complexity of the reaction mechanism may be increased, how- 
ever, by the occurrence of solid-vapor or appreciable gas-phase side 
reactions. Under certain conditions of pressure and reaction temper- 
ature these gas phase reactions may play an important role in the 
overall mechanism of the SHS reaction. Assays of typical starting 
reagents show the presence of a number of impurities having wide 
ranges of concentrations. These impurities include condensed-phase 
metals and non-metals as well as dissolved gases. The major ques- 
tion concerning these impurities is the degree to which they are in- 
volved in the overall reaction mechanism. It is believed that certain 
impurities form volatile products at the reaction temperature and 
are removed by vaporization. The goal of this work is to obtain a 
fundamental understanding of the interplay between impurity re- 
moval by volatilization and the SHS combustion process. Questions 
we wish to address in this work include: (1) what chemical process- 
es are occurring in the gas phase above the SHS reaction mixture 
during pre-ignition warm-up, at ignition, and during combustion, 
and (2) what specific roles might certain impurities play in the SHS 
reaction mechanism. Answers to these questions are being sought 
via studies of the vapor species evolved from Ti + C reaction mix- 
tures heated with laser radiation. Three separate but complementa- 
ry methods have been employed to study the solid-vapor equilibria 
in the Ti + C + Impurities system. These methods are thermoche- 
mical modeling, time-resolved quadrupole mass spectrometry, and 
optical multichannel analysis. 2 refs., 6 figs. 


20603 (LA-UR—86-383) Laser ignition studies. Fredin, 
L.; Hansen, G.P.; Margrave, J.L.; Behrens, R.G. (Rice 
Univ., Houston, TX (USA). Dept. of Chemistry; Los 
Alamos National Lab., NM (USA)). Oct 1985. Contract W- 
7405-ENG-36. 9p. (CONF-8510280—5). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86006043. 

From DARPA/ARMY symposium; Daytona Beach, FL, 
USA (21 Oct 1985). 

The goal of this work is to study the details of laser induced 
ignition and combustion of high-temperature condensed-phase ex- 
othermic reactions. In this work high-speed photography (HSP) 
and real-time optical pyrometry have been combined to provide a 
diagnostic tool with a 1 ms temporal resolution for studying laser 
ignition and combustion wave propagation. Previous experiments 
have involved the use of HSP for studying combustion wave prop- 





2769 / ERA-11/9 


agation (1) Real-time pyrometry studies of the ignition process have 
also been performed previously. The present paper describes how 
HSP has been expanded to include three-view split-frame photogra- 
phy to allow the ignition and combustion processes to be recorded 
and studied simultaneously. 2 refs., 3 figs. 


20604 Simultaneous measurements of velocity and density 
in a turbulent nonpremixed flame. Schefer, R.W.; Dibble, 
R.W. (Sandia National Labs., Livermore, CA). AIAA 
(American Institute of Aeronautics and Astronautics) Journal; 
23: 1070-1078(Jul 1985). 

Simultaneous velocity and density measurements have been 
obtained throughout a turbulent nonpremixed flame under high 
Reynolds number conditions. The objective of the measurements 
was to obtain a better understanding of the structure of turbulent 
nonpremixed flames and the interaction between turbulence and 
combustion chemistry. The measurements were made with an appa- 
ratus which utilized both laser velocimetry and laser Rayleigh scat- 
tering. From these measurements it was shown previously that 
while the gradient diffusion submodel for the velocity-density cor- 
relations agreed with the radial correlation data, it was seldom con- 
sistent with the axial data. In the present paper the analysis of these 
data is extended to include information on flame intermittency, con- 
ditionally sampled results, and joint probability distributions of ve- 
locity and density. Comparison made with results in nonreacting 
and analogous nonpremixed reacting jets show that both mean and 
fluctuating quantities and conditionally sampled results are depend- 
ent on flow conditions and the presence of combustion. 28 refer- 
ences. 
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20605 (BDX—613-3396) Applications of PLACE at BKC. 
Peck, B.L. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). Nov 1985. Contract AC04-76DP00613. 
9p. (CONF-8510212—1). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE86003131. 

From 3. McDonnell Douglas Manufacturing Industry Sys- 
tems Company Robotics User Group meeting; St. Louis, MO, USA 
(17 Oct 1985). 

Use of the PLACE software is demonstrated. The evaluation 
of the software was performed by constructing two robots and a 
work cell for machining manufactured parts. (BCS) 


20606 (BDX—613-3398) Intelligent N/C controllers. 
Gross, V.E. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). Oct 1985. Contract AC04-76DP00613. 
4p. (CONF-8510211—1). NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86003 132. 

From Joint meeting of the CAM-I advance numerical con- 
trol (ANC), process planning (PP), and quality assurance programs; 
Arlington, TX, USA (30 Oct 1985). 

The objective of this presentation is to initiate the discussion 
for the eventual preparation of a specification for intelligent N/C 
controllers. The items in this presentation are not intended to be all 
inclusive. This is a starting point for the research and preparation 
required to develop a specification. The intelligent N/C controller 
is defined and requirements, standards, and benefits are discussed. 
Development of specifications is recommended. 


20607 (ORNL/TM—9732) Research and development 
program plan for the Center for Engineering Systems Ad- 
vanced Research (CESAR). Weisbin, C.R.; Hamel, W.R.; 
Barhen, J.; Hall, M.C.G. (Oak Ridge National Lab., TN 
(USA)). Feb 1986. Contract AC05-840R21400. 23p. NTIS, 
PC A02/MF AO01; GPO Dep. File Number DE86007093. 
The Oak Ridge National Laboratory has established the 
Center for Engineering Systems Advanced Research (CESAR) for 
the purpose of addressing fundamental problems of intelligent ma- 
chine technologies. The purpose of this document is to establish a 
framework and guidelines for research and development within 
ORNL’s CESAR program in areas pertaining to intelligent ma- 
chines. The specific objective is to present a CESAR Research and 
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Development Plan for such work with a planning horizon of five to 
ten years, i.e., FY 1985 to FY 1990 and beyond. As much as possi- 
ble, the plan is based on anticipated DOE needs in the area of pro- 
ductivity increase and safety to the end of this century. 


20608 (SAND—85-2032C) Sensor driven robot systems 
testbed. Harrigan, R.W. (Sandia National Labs., Albuquer- 
que, NM (USA). 1986. Contract AC04-76DP00789. 18p. 
(CONF-860366—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86005892. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Intelligent robot systems which operate in a semiautonomous 
fashion (i.e., the operator serves only as a high level supervisor) re- 
quire the integration of sensors and mechanisms coupled by intelli- 
gent software. Since each robot systems operate in the real world 
with imperfect knowledge of that world, error recovery is an im- 
portant aspect of any control strategy. Configured with a 6 degree- 
of-freedom robot manipulator, two dimensional vision and force 
sensing, the Sensor Driven Robot Systems Testbed offers an envi- 
ronment for the development of control concepts for intelligent ma- 
chine systems. The Sensor Driven Robot Systems Testbed has led 
to the development of active sensing concepts using complementary 
sensors and a highly modular control software concept. Both con- 
cepts are currently being implemented within the testbed environ- 
ment. 


4 


20609 (UCRL—15754) Computational significance of the 
intermediate configuration and hyperelastic stress relations in 
finite deformation elastroplasticity. Simo, J.C.; Taylor, R.L.; 
Hughes, T.J.R. (Stanford Univ., CA (USA). Div. of Ap- 
plied Mechanics). Jan 1986. Contract W-7405-ENG-48. 52p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86006720. 

The computational significance of the intermediate configu- 
ration and hyperelastic stress relations in finite deformation elasto- 
plasticity is addressed. A fully three-dimensional finite-strain viscoe- 
lestic damage model is formulated. The variational foundations of 
assumed strain methods are discussed. A consistent return mapping 
algorithm is developed for plane stress elastoplasticity. (LEW) 


20610 (UCRL—53699) Numerical study of mode selec- 
tion in response spectrum analysis. Ng, D.S. (Lawrence 
Livermore National Lab., CA (USA)). Jan 1986. Contract 
W-7405-ENG-48. 154p. NTIS, PC A08/MF A0Ol1; 1; GPO 
Dep. File Number DE86006841. 

Structural responses in dynamic response spectrum analysis 
depend on the dynamic characteristics of the structures, such as 
modal effective masses and modal frequencies. For quality assur- 
ance, the Nuclear Regulatory Commission (NRC) recommends re- 
taining all modes below the cutoff frequency at which the spectral 
acceleration (S/sub a/) returns to the peak zero period acceleration 
(ZPA) in a response spectrum analysis. It also suggests that modes 
accounting for at least 90% of the structural masses be included in 
the analysis. For some cases, the large mathematical model repre- 
senting a complex structure has too many modes below the recom- 
mended cutoff frequency, and it may be inefficient to retain all of 
them. The structural responses can be economically captured by se- 
lecting and retaining the most dominant modes. This dissertation 
presents a numerical study of structural responses with three mode 
selection methods used in response spectrum analysis, namely, the 
modal effective mass, elastic force, and strain energy methods. 
These methods can be applied to the analysis for the whole struc- 
ture or for defined substructures. A simple frame-type structure is 
generated as a baseline frame. Then groups of oscillators represent- 
ing substructures are added onto the frame to study substructure 
behavior. A base case is established for each frame by including the 
specific number of modes used. The tests are conducted by incre- 
menting the number of modes in the response spectrum analyses 
starting with one mode. The structural responses of each modal in- 
crement is compared with the base case to identify the efficiency of 
mode selection method. All three methods are then applied to the 
MFTF-B Axicell Vacuum Vessel. The responses in critical compo- 
nents of the vessel, such as hangers and foundations, will be ana- 
lyzed to confirm the accuracy of the selected method. 





42 ENGINEERING 
4202 Facilities And Equipment 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 19144, 19145, 19160, 19171, 19216, 19244, 
19425, 19931, 20803, 20838 


20611 (AD-A—159799/6/XAB) Superconductive delay- 
line technology and applications. Withers, R.A.; Anderson, 
A.C.; Green, J.B.; Reible, S.A. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). Mar 1985. 8p. 
(MS—6711). NTIS, PC A02/MF AO1. 

Microwave analog signal-processing filters were realized in 
the form of coupled niobium striplines on silicon dielectric sub- 
strates. Device responses with + or - 2-dB amplitude accuracy and 
9 deg -rms phase error have been achieve in amplitude-weighted 
filters with 37.5 ns of dispersion and 2.3-GHz bandwidths. Relative 
side-lobe levels of -26 dB and less are currently obtained. The 
achievable dispersion for stripline circuits on a single pair of 5-cm- 
diameter, 125-micron-thick wafers is limited to about 40 ns by the 
electromagnetic coupling between neighboring lines. To achieve 
greater dispersion two approaches are under development: (1) Stri- 
pline circuits are being fabricated on multiple wafer pairs which are 
physically stacked and electrically concatenated to produce disper- 
sive delay lines with 4-GHz bandwidth and 75-ns dispersion time. 
Phenolic resin is used as an adhesive to ensure the mechanical in- 
tegrity of the stackéd structure. (2) A technique to fabricate dense 
stripline circuits on very thin (15 micron) single-crystal silicon su- 
perstrates supported by thicker substrates has been demonstrated 
and preliminary results will be described. 


20612 (AD-A—159924/0/XAB) *He nuclear gyroscope 
Final report, November 1980-July 1985. Shaw, G.L. (Air 
Force Academy, CO (USA). Frank J. Seiler Research 
Lab.). Aug 1985. 66p. (FJSRL-TR—85-0003). NTIS, PC 
A04/MF AO1. 

The *He nuclear gyroscope is a single-species cryogenic 
device that can be instrumented as a three-degree-of-freedom gyro- 
scope. Sensitivities to dynamic terms can be molded, measured, and 
compensated by generation of cross-axis magnetic fields. The mag- 
netic-field-generation scheme is the equivalent of putting the gyro 
on a stabilized platform but requires no moving parts. Such a gyro- 
scope would. be most useful integrated with other cryogenic instru- 
ments in a high-accuracy all-cryogenic inertial measurement unit. 


20613 (AD-A—160505/4/XAB) Signal processing: oppor- 
tunities for superconductive circuits. Ralston, R.W. (Massa- 


chusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
Mar 1985. 6p. (MS—6735). NTIS, PC A02/MF AO1. 

Prime motivators in the evolution of increasingly sophisticat- 
ed communication and detection systems are the needs for handling 
ever wider signal bandwidths and higher data-processing speeds. 
These same needs drive the development of electronic device tech- 
nology. Until recently the superconductive com nity has been 
tightly focused on digital devices for high speed computers. The 
purpose of this paper is to describe opportunities and challenges 
which exist for both analog and digital devices in a less familiar 
area, that of wideband signal processing. The function and purpose 
of analog signal-processing components, including matched filters, 
correlators and Fourier transformers, will be described and exam- 
ples of superconductive implementations given. A canonic signal- 
processing system is then configured using these components and 
digital output circuits to highlight the important issues of dynamic 
range, accuracy and equivalent computation rate. (Reprints) 


20614 (AD-A—160641/7/XAB) Development of electron- 
ic control of a superconducting gravity gradiometer. Final 
technical report, 20 June 1984-20 April 1985. Paik, H.J.; 
Richard, J.P. (Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy). Sep 1985. 22p. NTIS, PC A02/ 
MF AOl. 

This report discusses the development of a three-axis super- 
conducting gravity gradiometer and a six-axis superconducting ac- 
celerometer for geological and navigational applications. 
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20615 (AD-A—160691/2/XAB) Electronic feedback con- 
trol of mass-spring systems. Special report. Kong, Q. (Mary- 
land Univ., College Park (USA). Dept. of Physics and As- 
tronomy). Sep 1985. 114p. NTIS, PC A06/MF A0O1. 

This thesis develops an electronic system for the control of 
motion of different types of active springs, thus improving the per- 
formance of mass-spring systems. A mathematical analysis is carried 
out for various types of active springs. Also, this thesis discusses 
future design for improving the performance of these electronic cir- 
cuits to achieve even better performance of mass-spring systems. 


20616 (AD-A—160719/1/XAB) Forces on neutral atoms 
due to electromagnetic fields. Annual report, Sep- 
tember 1, 1984-August 31, 1985. Pritchard, D.E. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Research Lab. of 
Electronics). 23 Oct 1985. 6p. NTIS, PC A02/MF A011. 

A new large-bore (3-in.) atom slower and trap was designed 
and constructed that will use cryogenics both to produce ultra-low 
vacuums and to enable use of superconducting magnet technology. 
The vacuum and cryogenic dewar is under construction, the longi- 
tudinal magnets have been built, and the trap magnet was success- 
fully tested. Considerable effort was also devoted to major renova- 
tions of the laboratory space including installation of an 18 in. hole 
to the newly acquired laboratory space below the laser lab - this 
will permit use of a vertical configuration for the apparatus, which 
is roughly 5 meters long. 


20617 (BDX—613-3410) Robotic simulation. Peck, B.L. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Feb 1986. Contract AC04-76DP00613. 9p. NTIS, PC 
A02/MF A011; GPO Dep. File Number DE86006517. 

Simulation software offers great potential for cost savings 
and added assurance of maximum efficiency in manufacturing oper- 
ations. It is estimated that 60 to 80% of a total robotic work cell 
implementation effort is involved in layout, equipment design, robot 
selection, and hardware mock up of the cell. The remainder of the 
effort is taken up with programming and final refinements made on 
the shop floor. Simulation techniques are also contributing signifi- 
cantly to development of offline programming. Simulation pro- 
grams can offer a major cost savings. 


20618 (CONF-8509205—1) Evaluation of a steady state 
MPD thruster test facility. Reed, C.B.; Carlson, L.W.; 
Herman, H.; Doss, E.D.; Kilgore, O. (Argonne National 
Lab., IL (USA); Air Force Rocket Propulsion Lab., Ed- 
wards AFB, CA (USA)). 1985. Contract W-31-109-ENG- 
38. 16p. NTIS, PC A02/MF A0O1; 1; GPO.Dep. File 
Number DE86003051. 

From 18. AIAA/DGLR/JSASS international electric pro- 
pulsion conference; Alexandria, WA, USA (30 Sep 1985). 

The successful development of multimegawatt MPD thrust- 
ers depends, to a great extent, on testing them under steady state 
high altitude space conditions. Steady state testing is required to 
provide thermal characteristics, life cycle, erosion, and other essen- 
tial data. the major technical obstacle for ground testing of MPD 
thrusters in a space simulation facility is the inability of state-of-the- 
art vacuum systems to handle the tremendous pumping speeds re- 
quired for multimegawatt MPD thrusters. This is true for other 
types of electric propulsion devices as well. This paper discusses 
the results of the first phase of an evaluation of steady state MPD 
thruster test facilities. The first phase addresses the conceptual 
design of vacuum systems required to support multimegawatt MPD 
thruster testing. Three advanced pumping system concepts were 
evaluated and are presented here. 


20619 (DGMK—316) Effectiveness of compensators as 
silencers in liquid piping. Schmitt, A. (Deutsche Gesellschaft 
fuer Mineraloelwissenschaft und Kohlechemie e.V., Ham- 
burg (Germany, F.R.)). Jan 1985. 70p. (In German). NTIS, 
PC E09; Available from NTIS as TIB/B86-00303. 
Measurements on a number of different compensators were 
carried out to determine the insulation rate by insertion Dsub(e). 
Testing and measuring devices are described. Test results for 
Dsub(e) obtained at the testing device may not be considered as 
generally valid on account of unavoidable interactions with the 
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piping system, but insulation rates of nearly the same magnitude are 
to be expected in real plants. Especially narrow band components 
which are dominant in the noise of pumps with maximum impeller 
diameter (i.e. minimum impeller-diffuser distance) can effectively be 
reduced by the installation of compensators. (orig.) 32 figs., 1 tab., 
37 refs. 


20620 (DGMK—327) Experimental and theoretical con- 
siderations concerning the life expectancy of pipelines. Flem- 
mer, E.W.; Karig, D.; Kuehnreich, K.; Mackenstein, P. 
(Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.)). Jan 1985. 
73p. (In German). NTIS, PC E09; Available from NTIS as 
TIB/B86-00312. 

The objective of the investigations has been to quantify the 
difference between the lifetime under typical pipeline loads and the 
lifetime under an equivalent constant load amplitude (Woehler 
load) which is calculated according to Miner's rule. Fatigue tests 
on pre-damaged flat tensile specimens have been performed using 
Woehler loads and three different pipeline service loads. The com- 
parison of the results revealed increased lifetimes by a factor be- 
tween 1.09 and 1.74 for the pipeline loads depending on the type of 
load distribution. Hence the application of Miner’s rule to the serv- 
ice life calculation of pipelines yields conservative results. (orig.) 4 
tabs., 14 figs., 13 refs. 


20621 (DPSPU—85-124-1) Safety analysis report, pack- 
ages. Drath and Schrader Double Lidded Drum (packaging of 
fissile and other radioactive materials). Final report. Chalfant, 
G.G. (comp.). (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant). Jul 1985. Contract 
AC09-76SR00001. 44p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE86007560. 

The preceding Safety Analysis Report - Packages qualifies 
the Drath and Schrader Double Lidded Drum (see appendix E) as 
a Department of Transportation DOT 7A Type A packaging and/ 
or "Type A” foreign made packaging. The aliowable contents shall 
be: in solid form; non-fissile or exempt fissile material (as defined by 
49 CFR 173.453); less than 700 pounds (318 kg) in weight; equal to 
or less than the A: or As quantities of radioactive material as ap- 
propriate (see 49 CFR 173.435 for tables of A:/Az2 values); and hy- 
drogen gas generation in radioactive waste shall be limited to a 
maximum of 2-1/2% and total gas pressure limited to 5 psig. Pack- 
age marking shall be as specified in 49 CFR 178.350-3 or as speci- 
fied by the foreign country of origin. 


20622 (DPSPU—85-124-3) Safety analysis report for 
packaging (Oak Ridge Y-12 Plant Model DT-14A package for 
enriched uranium), Y/DD-326 Supplement No. 1 (Rev. 0). Ca- 
delli, G.; Kennedy, W.R. Jr. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). 29 Jan 
1986. Contract AC09-76SR00001. 24p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007153. 

This Supplement to the Safety Analysis Report Y/DD-326 
[1.4.1] was prepared in accordance with US NRC Regulatory 
Guide 7.9 to address the Naval Fuel contents to be shipped in the 
DT-14A packaging. New chapters were written for Shielding, Crit- 
cality and Quality Assurance. Independent reviews were obtained 
for each of these chapters and for a product leakage analysis refer- 
enced in Chapter 7.0 of this document. Other chapters invoke the 
Y/DD-326 SARP with minor changes or additions as indicated in 
the Supplement. All references to form or composition of the fuel 
are classified Confidential NNPI in the interest of national security. 


(E—86-0006) LANDSAT-4 TM image data quality 
sated for energy-related applications. Wukelic, G.E.; 
Foote, H.P. (Pacific Northwest Labs., Richland, WA 
(USA)). 1983. 4p. NTIS, PC A02/MF AOI. 

LANDSAT-4 Thematic Mapper (TM) data performance and 
utility characteristics from an energy research and technology per- 
spective is evaluated. The program focuses on evaluating applica- 
tional implications of using such data, in combination with other 
digital data, for current and future energy research and technology 
activities. Prime interest is in using TM data for siting, developing 
and operating federal energy facilities. Secondary interests involve 
the use of such data for resource exploration, environmental moni- 
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toring and basic scientific initiatives such as in support of the Conti- 
nental Scientific Drilling Program. 


20624 (EGG-M—26885) Automated valve expertise cap- 
ture. Crandall, D.L. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1985. Contract AC07-761D01570. 6p. (CONF- 
8504204—-1). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86004127. 

From Applications of artificial intelligence to engineering 
problems; Southampton, UK (15 Apr 1985). 

Many experimental systems designed for energy research 
and development require the control of fluid flows. Selecting the 
appropriate valves for such systems is complicated not only by the 
uniqueness of the systems designed, but also by the availability of a 
variety of valves from a multitude of valve manufacturers. Individ- 
uals in large mechanical engineering organizations that design these 
experimental systems require comprehensive expert knowledge of 
valve selection but possess only limited portions of this experience 
based knowledge. Even though these organizations have the exper- 
tise among their engineers, it is not consistently available to the 
right individual at the time of design. Expert systems (programs 
that solve problems by logical inference based on a store of knowl- 
edge) may eventually improve valve selection in mechanical design 
firms, but only if the problem of extracting and accumulating the 
expertise in the organization can be solved. This paper describes a 
computerized prototype titled VALVEFIND designed to accumu- 
late specialized expertise in valve selection. 


20625 (EPRI-NP—4363) Surveyor: a tetherless mobile 
surveillance system. Final report. Silverman, E.B. (Advanced 
Resource Development Corp., Columbia, MD (USA)). Dec 
1985. 111p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920094. 

The IRIS-Surveyor Mobile Surveillance System was tested 
and evaluated for use in commercial nuclear power plants. The re- 
motely operated vehicle measures radiation, temperature and rela- 
tive humidity and provides excellent optical inspection capability. 
The vehicle is readily maneuvered in 36-inch wide passageways 
and labyrinth entries and can climb stairs, negotiating 180-degree 
turns on stair landings. A need for further system testing and im- 
provement to the microwave video communication subsystem is in- 
dicated. 32 figs. 


20626 (EUR—9463) Removable coating for contamina- 
tion protection of concrete surface. Brambilla, G.; Beaulardi, 
L. (Commission of the European Communities, Luxem- 
bourg). 1985. 26p. (In Italian). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86750681. 

In order to research protective coatings for concrete sur- 
faces, assuring an effective protection against contamination and 
that it be easily removed before dismantling the structures, com- 
mercial stripping paints have been characterized for their conven- 
tional and nuclear properties: water and chemicals, abrasion, 
impact, tensile stress resistance, stripping capacity, decontaminabi- 
lity. The protective power of the coatings against contamination 
has been checked by recording the surface activity before and after 
stripping the paint film: the activity filtered through the coating 
was, in any case, very low (<1% of the deposited activity). Indica- 
tions from large scale application of a stripping paint in NUCLEO 
(Rome) establishments and technical evaluation of the possible utili- 
zation of removable coatings in the CAOQRSO Nuclear Power Sta- 
tion, are also reported. 


20627 (JINR—8-85-111) Algorithms for automatic con- 
trol of the KGU-1600/4.5 cryogenic helium refrigerator. 
Agapov, N.N.; Korolev, V.S.; Slepnev, V.M.; Turzo, I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy; Slovenska Akademia Vied, Bratislava 
(Czechoslovakia). Fyzikalny Ustav). 1985. 12p. (dn Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700974. 

The problems of control most widely met in operation of the 
helium dilution refrigerators, namely the pressure regulation, con- 
trol of volume in a gas holder, and levels of liquid nitrogen and 
helium, are considered. The general principle of stabilization of pa- 
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rameters of a cryogenic refrigerator with control system based on 
microprocessors is proposed. The use of this principle has permitted 
to construct a universal algorithm for stabilizing the cryogenic pa- 
rameters which provides a high quality of regulation and stable op- 
eration at large disturbing actions. Control algorithms for valves 
and electroheaters are presented. Transition processes in individual 
control loops are described. 


20628 (NUREG/CR—4363) Study on fabrication criteria 
for ductile cast iron spent-fuel shipping containers. Schwartz, 
M.W. (Lawrence Livermore National Lab., CA (USA)). 
Feb 1986. Contract W-7405-ENG-48. 24p. (UCRL—53662). 
NTIS, PC A02/MF AOI - GPO. File Number T1I86006966. 

This report presents a study on criteria for fabricating duc- 
tile cast iron shipping containers used for transporting radioactive 
materials. Emphasis is on providing a specification that will not 
only describe the mechanical properties of the ductile iron but will, 
in addition, ensure that these properties will be reliably reproduced 
in production castings. 


20629 (ORNL/TM—9655) Kinematics and duty cycles of 
the SM-229 force-reflecting servomanipulator. Stoughton, 
R.S. (Oak Ridge National Lab., TN (USA)). Feb 1986. Con- 
tract AC05-840R21400. 169p. NTIS, PC A08/MFA 01; 1; 
GPO Dep. File Number DE86007061 

This report describes the first known experimental study of 
servomanipulator duty cycles to appear in the literature. The servo- 
manipulator used was TeleOperator Systems Model SM-229. The 
experimental approach used was to record the joint positions and 
motor currents of the right slave arm at a rate of 10 Hz over about 
50 h of typical remote manipulation operations. The results are pre- 
sented as position usage patterns in joint and real-world coordi- 
nates, time-use histograms of joint velocities and motor currents, 
and three-dimensional mechanical power histograms for each joint. 
All results are presented in dimensionless form, scaled to the design 
ranges of the manipulator and the total operation time recorded. 
Applications of this study include improvements in kinematic 
ranges, gear reductions, motor sizings, drive configurations, and 
stress relief. Included in appendices are an uncertainty analysis, cali- 
bration procedures, and analysis of the kinematics of the manipula- 
tor. 12 refs., 42 figs., 15 tabs. 


20630 (ORNL/TM—9923) Planning and sensing for au- 
tonomous navigation: proceedings of a workshop. Howe, E.S.; 
Weisbin, C.R. (eds.). (Oak Ridge National Lab., TN 
(USA)). Jan 1986. Contract AC05-840R21400. 195p. 
(CONF-8508163—). NTIS, PC A09/MF AOI; 1; GPO Dep. 
File Number DE860068 13. 


From 2. DOE/CESAR workshop on planning and sensing 
for autonomous navigation; Los Angeles, CA, USA (18 Aug i 


This report represents the proceedings of the second DOE/ 
CESAR Workshop entitled “Planning and Sensing for Autonomous 
Navigation.” The meeting was held August 18-19, 1985, in conjunc- 
tion with, and just prior to the International Joint Conference on 
Artificial Intelligence at the University of California, Los Angeles. 
The workshop was organized around several issues developed to 
focus attention and clarify workshop priorities. The issues dealt 
with methods for “world mapping” and “discovery” in unstruc- 
tured environments, approaches to real-time planning with sensor 
feedback, computer architectures and concurrent algorithms, sensor 
integration, and uncertainty representation and propagation. A 
series of overview papers contained herein served as background 
for discussion. Written summaries of group discussions were pre- 
pared during the meeting and are included in these proceedings. 


20631 (PB—86-110715/XAB) Direct calibration of GC/ 
MS systems using SRM (Standard Reference Material) gas 
cylinders. Project report, January 1984-August 1985. Byrd, 
G.D.; Richie, K.L.; Snie oski, L.T.; White, E. (National 
Bureau of Standards, Washington, DC (USA). Organic An- 
— Research Div.). Oct 1985. 32p. NTIS, PC A03/MF 
A cryogenic trapping system has been developed for use in 
calibrating GC/MS systems for the analysis of volatile organic 
compounds. This system provides for direct Standard Reference 
Material (SRM) traceability on data generated on gaseous samples. 
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The cryogenic trap is a coil of stainless steel tubing immersed in a 
cryogen to trap and preconcentrate organic species present in a 
gaseous sample. The trap also contains a heated injection port for 
the addition of isotopically labeled compounds for use in isotope di- 
lution measurements. The first part of this research is concerned 
with the development of IDMS as an independent method for the 
quantification of analytes in gaseous samples to be used as stand- 
ards. Results are presented for the determination of bromobenzene 
in nitrogen at nominal concentrations of 1 and 25 ppb. In the 
second part of the research, a calibration curve method was devel- 
oped for using these standards in auditing the performance of GC/ 
MS systems. 


20632 (PNL-SA—13503) Cartridge case measurement 
eject system. Doherty, T.J. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Oct 1985. Contract AC06-76RL01830. 
17p. (CONF-8511124—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86002824. 

From 17. annual Department of Defence tri-service manufac- 
turing technology conference; Washington, DC, USA (7 Nov 
1985). 

° The Pacific Northwest Laboratory (PNL) has designed and 
developed five advanced cartridge case measurement and eject sys- 
tems (CCMES) for the US Army’s manufacturing lines at its Lake 
City Army Ammunition Plant (LCAAP). This $12 million project 
called on the expertise of a multidisciplinary team of scientists and 
engineers. The project scope spanned the identification of needs, 
conceptual and detail design, fabrication, testing, and installation in 
the harsh manufacturing environment at the production facility. 
The CCMES, which provides 100% inspection of cases in either 
on-line or bulkfeed mode, consists of a mechanical handler, meas- 
urement instruments, and a dedicated computer. Five case dimen- 
sions are measured by an electro-optical system using diode arrays 
to measure a case image. Measurement accuracies and standard de- 
viations as small as 5 microns are obtained at a throughput of 1200 
cases per minute. The automatic inspection system also performs a 
laser-based surface flaw examination and uses two separate eddy 
current systems to check the continuity of the case wall and check 
for internal and external discontinuities. A dedicated computer 
processes digital inspection data, makes and categorizes reject deci- 
sions, and provides formatted inspection data to operators. A series 
of microprocessors controls the system by integrating inspection 
data, monitoring and controlling the mechanical handler, and co- 
ordinating the system functions. Two elements in the success of this 
program were the ability of PNL researchers to integrate state-of- 
the-art technology into the development of an automatic inspection 
system for cartridge cases and the transfer of this technology to the 
LCAAP operational and maintenance personnel. 


20633 (RFP—3872) 1000 amp ac/dc current source for 
the calibration of welding systems. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). 1986. Con- 
tract AC04-76DP03533. 9p. (CONF-860354—3). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86004924. 

From IEEE conference on instrumentation and measure- 
ments; Boulder, CO, USA (25 Mar 1986). 

Calibration of welding systems and parameter monitoring 
data acquisition systems (DAS) assures transfer of identical welds 
between similar welders as well as assuring continued quality con- 
trol of the welding process. A 1000 amp ac/dc current source was 
developed to aid in the calibration of these welding systems. The 
equipment used to create the current source is discussed. Engineer- 
ing data is presented on the performance of the current source to 
date. The proposed technique for traceability to the National 
bureau of Standards (NBS) is given. Test results of current sensors 
tested are presented and how these results will influence future tests 
are discussed. Future work is discussed for extending the current 
source’s accuracy and phase capability for the current source are 
discussed. 


20634 (SAND—85-1175) Dynamic response of random 
parametered structures with random excitation. Branstetter, 
L.J.; Paez, T.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1986. Contract AC04-76DP00789. 161p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE86007246. 
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A Taylor series expansion technique is used for numerical 
evaluation of the statistical response moments of a linear multide- 
gree of freedom (MDF) system having random stiffness characteris- 
tics, when excited by either stationary or nonstationary random 
load components. Equations are developed for the cases of white 
noise loading and single step memory loading, and a method is pre- 
sented to extend the solution to multistep memory loading. The 
equations are greatly simplified by the assumption that all random 
quantities are normally distributed. A computer program is devel- 
oped to calculate the response moments of example systems. A pro- 
gram user’s manual and listing (DYNAMO) are included. Future 
extensions of the work and potential applications are discussed. 


20635 (SAND—85-2158C) Evaluation of PATRAN and 
Q/TRAN for thermal analyses of shipping containers. Man- 
teufel, R.D.; Klein, D.E.; Yoshimura, H.R. (Texas Univ., 
Austin (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 2p. (CONF- 
860249—1). NTIS, PC A02/MF AOI; GPO’ Dep. File 
Number DE86001264. 

From PATRAN user's conference; Newport Beach, CA, 
USA (2 Feb 1986). 

Q/TRAN is a new thermal analysis computer code used by 
Sandia National Laboratories for the thermal analysis of radioactive 
material shipping containers. Sandia National Laboratories has con- 
tracted Q/TRAN’s evaluation and comparison to the University of 
Texas at Austin. Q/TRAN is supplied with translator linking to 
PATRAN for both pre- and post-processing capabilities. Because of 
Q/TRAN’s linking ability with PATRAN, virtually all of the 2- 
and 3-D shipping cask thermal analyses performed at Sandia in- 
volves the use of PATRAN. Q/TRAN’s evaluation, therefore, in- 
cludes an evaluation of PATRAN. Some of the additional modeling 
capabilities expected with the use of Q/TRAN and PATRAN are 
evaluated. A partial list of these capabilities include: the ability of 
model contact resistances; the ability to accomodate discontinuities 
and irregular boundaries; and either blackbody, graybody, or wave- 
length and temperature-dependent multiple surface thermal radi- 
ation problems with participating media can be solved. These in- 
clude high temperature (T > 2000°C) problems. 


20636 (SVF—156) Simplified standard test method for 
district heating pipes. A proposal. Rundstroem, T. (Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden)). Jun 
1984. 38p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86751172. 

A proposal for a simplified standard test method for district 
heating pipes is submitted in the report. The test method is applica- 
ble to preinsulated pipes made of inner steel tubes, polyurethane 
foam insulation and polyethylene casings. The simplified method is 
derived from a test method for a small district heating pipe system, 
buried in the ground. Here straight pipes, bends and T-junctions are 
proposed to be tested, while a test on casing joints is discussed in a 
separate proposal. It is proposed that a straight pipe shall be sub- 
jected to cyclic friction forces in a sand box, after which laboratory 
test items are carried out. Two different test levels are distinguished 
for fittings of conventional and new designs. Bends and T-junctions 
of a new design are proposed to be loaded at a functional test in 
the ground or in a sand box, where the magnitude of the forces ap- 
plied is determined from specified pipe displacements. The work 
has been carried out at the request of the Thermal Engineering Re- 
search Association. With 10 refs. 


20637 (UCID—20668) Computer modeling of the T156 
and British Chieftain tank tracks. Lesuer, D.; Gerhard, M.; 
Wood, R.; Chambers, D.; Patt, J. (Lawrence Livermore Na- 
tional Lab., CA (USA); Army Tank-Automotive Command, 
Warren, MI (USA)). 10 Feb 1986. Contract W-7405-ENG- 
48. 87p. NTIS, PC A0O5/MF A0Ol; 1; GPO Dep. File 
Number DE86007255. 

Computer models of the T156 and the British Chieftain tank 
tracks have been studied as part of a program to examine the tank 
track failure problem. The modeling is based on the finite element 
method with two different models being used to evaluate the ther- 
mal and mechanical response of the tracks. This study enabled us to 
evaluate the influence of design on the response of the track. Com- 
parisons were made with similar work that was done on the T142 
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track. In addition, we evaluated the effect of changing the elasto- 
mer formulation in these two tracks. The analysis assumed contact 
with a flat roadway surface. The results showed the very strong in- 
fluence that elastomer formulation and track design can have on the 
mechanical work done in the rubber components of the track pad 
and the resulting temperatures in the rubber. The stresses produced 
in either design were not considered large enough to damage the 
pad. Thermal properties of the elastomer (density, heat capacity, 
and thermal conductivity) were found to have much less influence 
on track rubber temperatures. 


20638 (UFRJ-IF—22/83) Adiabatic nucleation. Meyer, 
E. (Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700854. 

A simple adiabatic nucleation model is shown to be in good 
agreement with the lowest known experimental supercooling tem- 
peratures of low viscosity liquids. In the case of liquid gallium this 
model also correctly predicts that, at maximum supercooling, the 
metastable phase Ga sub(8) will nucleate rather than the stable 
phase Ga sub(a). 


20639 Fluidelastic instability in shell and tube heat ex- 
changers: a framework for a prediction method. Wambsganss, 
M.W.; Yang, C.I.; Halle, H. (Argonne National Lab., IL). 
pp 103-118 of Symposium on flow-induced vibrations. 
Volume 3. Paidoussis, M.P.; Chenoweth, J.M.; Bernstein, 
M.D. (eds.). New York, NY; American Society of Mechani- 
cal Engineers (1984). 

A framework for a method to predict fluidelastic instability 
in heat exchanger tube bundles is presented. The method relies on a 
computer code to obtain a simulation of the three-dimensional flow 
distribution within the heat exchanger. With this information, local 
crossflow velocities corresponding to each tube in the exchanger 
are obtained by interpolation and resultant crossflow velocity distri- 
butions are computed. With a knowledge of the vibration mode 
shapes and frequencies, reduced effective crossflow velocities are 
then computed for each tube. The tubes with highest values of pre- 
dicted reduced effective crossflow velocity are expected to be the 
first to experience fluidelastic instability. Comparisons with test re- 
sults and design data from ideal laboratory tests show very good 
qualitative as well as quantitative agreement. 19 references, 15 fig- 
ures, | table. 


20640 Analysis of compact heat exchanger performance. 
Sarangi, S.; Barclay, J.A. (Los Alamos National Lab., NM). 
pp 37-44 of Cryogenic processes and equipment - 1984. 
Kerney, P.J.; Chatterjee, N.; Crawford, D.B.; El-Masri, M. 
(eds.). New "York, NY; American Society of Mechanical 
Engineers (1984). 

Many cryogenic heat exchangers employ high-conductance 
metallic screens or perforated plates separated by insulating spacers 
normal to the fluid flow direction. The former insures a high rate 
of heat transfer between the fluid streams while the latter reduces 
longitudinal conduction. Packed-bed regenerators employing wire 
screens, perforated plates, or granular particles also have a similar 
structure. In these exchangers, any individual plate or particle has 
very high thermal conductivity and is essentially at a single temper- 
ature. As a result, the temperature profile along the length consists 
of many steps, rather than a single continuous curve. Conventional 
analysis based on a continuous temperature profile tends to overes- 
timate the efficiency of these exchangers. Axial conduction down 
the bed, caused by finite contact or spacer resistance, further re- 
duces the effectiveness. The ineffectiveness due to axial conduction 
adds to that due to finite number of plates and finite heat transfer 
coefficient. A closed form expression is derived for the efficiency 
of a compact heat exchanger with given design N/sub tu/ where 
the exchanger consists of n layers of metallic screens, plates, or par- 
ticle layers. It is observed that the effect of discrete temperature 
profile becomes significant when the per stage design N/sub tu/ ex- 
ceeds about 0.5. 8 references, 3 figures. 
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20641 Selection of regenerator geometry for magnetic re- 


frigerator applications. Barclay, J.A.; Sarangi, S. 
Alamos National Lab., NM). pp 51-58 of Cryogenic proc- 
esses and equipment - 1984. Kerney, P.J.; Chatterjee, N.; 
Crawford, D.B.; El-Masri, M. (eds.). New York, NY; Amer- 
ican Society of Mechanical Engineers (1984). 

Magnetic refrigerators that span large temperature ranges 
operate with regenerative cycles, such as the Brayton cycle and the 
Ericsson cycle. One design under investigation in our laboratory in- 
cludes a pair of porous beds of magnetic material, coupled by ap- 
propriate heat transfer fluids and cycled through a magnetic field to 
produce refrigeration. These porous beds function both as the 
working material and the regenerator, and such an arrangement has 
been called an Active Magnetic Regenerator. It forms the heart of 
the refrigerator, and the efficiency of the refrigerator is critically 
dependent on that of the regenerator. In our effort to develop mag- 
netic regenerators of high efficiency we have looked at the follow- 
ing geometries: (a) tube channels in solid block, (b) stack of perfo- 
rated plates normal to the fluid flow direction, (c) stack of solid 
plates parallel to fluid flow direction, and packed bed of spherical 
particles, (d) loose packed, and (e) sintered. We report here compu- 
tations of the overall efficiency of the regenerator, considering heat 
transfer, longitudinal conduction, and fluid pressure drop, for all 
the above arrangements as a function of geometrical variables, such 
as: overall length and particle diameter or plate thickness. The re- 
sults yield the optimum geometry for a given combination of other 
controlling parameters, such as frequency, porosity, and fluid prop- 
erties. The different geometries are compared under the constraint 
that the mass of magnetic material is the same for all. This condi- 
tion is peculiar to the magnetic refrigeration process because the 
net refrigeration and driving forces are proportional to the mass of 
magnetic material. 20 references, 7 figures, 2 tables. 


4203 Lasers 


REFER ALSO TO CITATION(S) 21499, 21767, 21772, 21807, 21816, 21821 


20642 (AD-A—159744/2/XAB) Theory of the effect of 
traps on the spectral characteristics of diode lasers. Zeiger, 
H.J. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
coln Lab.). 15 Sep 1985. 4p. (JA—5761). NTIS, PC A02/ 
MF AOl1. 

The effect of traps on the spectral characteristics of diode 
lasers was calculated by solving a set of coupled linearized equa- 
tions of motion for fluctuating system variables under the influence 
of Langevin forces. The results were used to compute the FM and 
AM noise spectra, current-noise spectrum, and laser line shape. 
Trap effects are capable of explaining the 1/f contributions to the 
spectra, as well as the excess power-independent linewidth ob- 
served in GaAs diode laser emission. 


20643 (AD-A—160035/2/XAB) Cherenkov maser oper- 
ation at lower-mm wavelengths. Garate, E.; Cook, R.; Heim, 
P.; Layman, R.; Walsh, J. (Dartmouth Coll., Hanover, NH 
(USA). Dept. of Physics and Astronomy). 15 Jul 1985. 7p. 
NTIS, PC A02/MF AOI. 

The basic operating principles of Cerenkov maser oscilla- 
tions are briefly reviewed and the experimental performance of a 3- 
mm device is discussed. A power level of approximately 100kW 
was achieved at 88 GHz and voltage tuning from 84 to 128 GHz 
on the fundamental TMO1 mode was observed. Operation on 
higher-order modes at frequencies up to 300-320 GHz was demon- 
strated, and a two-stage buncher-amplifier configuration was inves- 
tigated. 


20644 (AD-A—160110/3/XAB) Cherenkov infrared laser. 
Johnson, B.; Walsh, J. (Dartmouth Coll., Hanover, NH 
(USA)). 1985. 7p. NTIS, PC A02/MF AO1. 

Successful production of microwave radiation by Cherenkov 
masers has prompted an investigation into their feasibility for sub- 
millimeter and far-infrared wavelength generation. A theoretical ex- 
amination of output parameters such as frequency and small signal 
gain was conducted for an easily fabricated resonator geometry. 
The resonator consists of two parallel plates, each with a thin (0.5 
to 3 pm) dielectric coating, separated by 2 mm. This waveguide 
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will support TM modes which are coupled to a relativistic electron 
beam propagating between the plates. While the interaction of the 
electrons with the dielectric causes spontaneous Cherenkov emis- 
sion, the difference between the beam velocity and the phase veloc- 
ity of the mode causes a bunching of the electrons which is respon- 
sible for further stimulated emission. The frequency of the generat- 
ed radiation is determined by the dispersion relation of the wave- 
guide mode. Gain is calculated assuming the effects of space-charge 
modes are negligible i.e., operation is in the Compton regime. Re- 
sults indicate that such a double-slab resonator will provide detecta- 
ble levels of infrared radiation from a mildly relativistic (3-10 MeV) 
electron beam. The theoretical analysis is undertaken in preparation 
for a series of experiments to be conducted at the ENEA facility in 
Frascati, Italy where a 5 MeV microtron accelerator will be used 
to produce radiation in the 10- to 100 ym range. A suitable choice 
for the dielectric material would be polyethylene, both because of 
its low dielectric constant (2.2) and its relatively low loss in the in- 
frared. A detailed discussion of the design choices will be present- 
ed. 


20645 (AD-A—160628/4/XAB) Conversion efficiencies 
of charged-particle-beam driven free-electron lasers. Final 
report, June 11, 1979-November 30, 1984, Aamodt, R.E.; 
Davidson, R.C.; Francis, G.L.; Hafizi, B.; Tsang, K.T. (Sci- 
ence Applications International Corp., Boulder, CO (USA). 
Plasma Research Inst.). 29 Nov 1984. 30p. (SAIC—84- 
1429). NTIS, PC A03/MF AOI. 

The general purpose of the research under this contract was 
to develop sophisticated models of electron-beam-driven free-elec- 
tron lasers in order to more accurately predict radiation gain rates 
and fundamental efficienciess. Over the period covered by the con- 
tract, a number of magnetic field and beam configurations were 
studied, but primary emphasis was on helical, longitudinal, and 
planar wigglers with strong guide fields. Within this area low- 
energy, high current devices were studied the most, aiming at an 
understanding of high-gain, long-pulse devices. Such systems usual- 
ly formulate the analytic amplification problem by choosing beam 
equilibrium and linearly perturbing about it to calculate (linear) 
gain rates, and then the nonlinear saturation mechanisms are studied 
separately in order to evaluate the leading limiting mechanism. Ad- 
ditionally, part of the studies analyzed the all-important question of 
the existence of an equilibrium about which to perturb and, signifi- 
cantly, it was found that the properly posed problem of a beam 
with finite emittance being emmitted from a diode does not always 
give a satisfactory equilibrium-type solution. 


20646 (AD-A—160631/8/XAB) Nonlinear analysis of 
Ubitron/Free-Electron Laser amplifiers in three dimensions. 
Memorandum report. Ganguly, A.K.; Freund, H.P. (Naval 
Research Lab., Washington, DC (USA)). 8 Oct 1985. 41p. 
(NRL-MR—5669). NTIS, PC A03/MF AO1. 

The nonlinear evolution of the Free-Electron Laser/Ubitron 
amplifier is investigated numerically for a configuration consisting 
of helical wiggler and axial-guide magnetic fields. A set-coupled 
nonlinear differential equation is derived in three dimensions which 
governs the self-consistent evolution of either the TE or TM modes 
in a loss-free cylindrical waveguide and the trajectories of an en- 
semble of electrons. The initial conditions are chosen to model the 
adiabatic injection of a cold, cylindrically symmetric electron beam 
into an interaction region in which the wiggler amplitude rises 
slowly from zero to a constant level in ten wiggler periods. Both 
self-field and space-charge effect were neglected in the formulation, 
and the analysis is valid for the High-Gain Compton regime of op- 
eration. Numerical simulations are conducted to model an amplifier 
operating in the neighborhood of 35 GHz, and for electron-beam 
energies of energies of 250 keV and 1 MeV. The growth rate in the 
linear regime prior to saturation is found to be in substantial agree- 
ment with the predictions based on a linear theory of the instability, 
and the saturation efficiency is consistent with that expected on the 
basis of simple, heuristic phase trapping arguments. Substantial en- 
hancements in the efficiency are found to occur due to the presence 
of the axial/guide field. 
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20647 (CERN—85-07, pp 85) Microwave radiation from 
a high-gain free electron laser amplifier. Orzechowski, T.J.; 
Anderson, B.; Fawley, W.M.; Hopkins, D.; Paul, A.C.; 
Prosnitz, D.; Scharlemann, E.T.; Sessler, A.M.; Wurtele, J.; 
Yarema, S. (Lawrence Berkeley Lab., CA, USA). 10 Jun 
1985. NTIS (US Sales Only), PC Al1/MF AOl. File 
Number DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 


20648 (CERN—85-07, pp 86) Optical guiding by a free 
electron laser. Scharlemann, E.T.; Sessler, A.M.; Wurtele, 
J.S. (Lawrence Livermore National Lab., CA, USA; Law- 
rence Berkeley Lab., CA, USA). 10 Jun 1985. NTIS (US 
Sales Only), PC All/MF A0Ol1. File Number DE86780380. 
(CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 


20649 (FRNC-TH—2122) Study of a plasma created by 
an accelerated proton beam for the characterization of a nu- 
clear pumped laser medium. Vialle, M. (Paris-11 Univ., 91 - 
Orsay (France)). Apr 1985. 149p. (In French). NTIS (US 
Sales Only), PC A07/MF AOl1. File Number DE86750711. 

Processes leading to laser effect in nuclear induced plasmas 
can be studied with simulation experiments using charged particles 
beams. Such an experiment has been performed with a proton beam 
(2 MeV, 2 »A/cm?) produced by a Van de Graaff acceierator. 
This beam is an excitation and ionisation source quite comparable 
to the laser medium source of a reactor experiment. The plasma 
created in a Ne target (about 100 torrs) containing Ne impurities 
has been studied: - experimentally using R.F. diagnostics and spec- 
troscopy; - theoretically by calculating the electronic distribution 
function in the low and medium energy region. 


20650 (LBL—20564) Desirable excitation patterns for ta- 
pered wigglers. Halbach, K. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 19p. 
(CONF-850956—21). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005997. 

From 7. international free-electron laser conference; Tahoe 
City, CA, USA (8 1985). 

Angular and displacement errors associated with excitation 
patters of tapered wigglers will be discussed, and patterns will be 
described that do not lead to such errors even when the energy of 
the electrons changes along the length of the wiggler, and when 
the real excitation is different from the ideal excitation because of 
systematic iron saturation. 


20651 (ORNL/TM—9830) Dither-free stabilization of 
CO, lasers for far infrared pumping: a photoacoustic ap- 
proach. Bennett, C.A. Jr.; Hutchinson, D.P. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1986. Contract ACO05- 
840R21400. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007078. 

A method based on the photoacoustic technique is described 
for dither-free frequency stabilization of the optical pump in a 
CHsOH laser operating at 119 ym. Heterodyne measurements on 
two independently locked FIR lasers indicate excellent long term 
frequency and power stability. This stabilization scheme should be 
applicable to all optially pumped FIR lasants. 6 refs., 3 figs. 


20652 (UCRL—15713) Megajoule laser glass develop- 
ment. Final status report. Cook, L.M. (Schott Glass Tech- 
nologies, Inc., Duryea, PA (USA)). Aug 1985. Contract W- 


7405-ENG-48. 14p. NTIS, 
File Number DE86006731 

Various compositions of glass for use in a megajoule laser 
are examined. The desired properties are a high fluorescence life- 
time at ~5 x 10” ions/cm‘, a cross section $3.0, and melting char- 
acteristics comparable with the semi-continuous phosphate melting 
system being designed. In addition, efforts are reported for attempts 
to improve thermal shock and concentration quenching. 6 tabs., 2 
figs. (WRF) 


PC A02/MF AO1; 1; GPO Dep. 


(UCRL—91874) Pointing alignment by orthogonal 
aieoied feedback loops. Rushford, M.C.; Kuzmenko, P.J. 
(Lawrence Livermore National Lab., CA (USA)). 25 Nov 
1985. Contract W-7405-ENG-48. 8p. (CONF-860117—4). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86006707. 

From Los Angeles symposium and exhibition on optical and 
electro-optical en ; Los Angeles, CA, USA (19 Jan 1986). 

Orthagounlly acting phase-locked loops operating at distinct, 
well-separated dither frequencies are used to automatically align 
(maximize output power) an argon ion pump laser, its pointing into 
a ring dye laser, and optimize a dye laser beam coupling into a 
single mode fiber of 4 micron core diameter. Such a system of feed- 
back loops or combination of them is an ATOM (Alignment 
Through Orthogonal Maxima). 


20654 (UCRL—93253) Platinum pparticles in _ the 
Nd:doped disks of phosphate ee Milam, 
D.; Hatcher, C.W.; Campbell, J.H. (Lawrence Livermore 
National Lab., CA ‘(USA)). 20 Feb 1986. Contract W-7405- 
ENG-48. 19p. (CONF-8510101—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007119. 

From Boulder damage symposium; Boulder, CO, USA (15 
Oct 1985). 

The disks of Nd:doped phosphate glass in the amplifiers of 
the Nova laser contain platinum particles with sizes ranging from 
<5 pm (detection limit) to about 100 pm. The particle density 
varies from about 0.01 to 1.0 cm~*. These particles cause fractures 
when irradiated at fluences >2.5 J/cm? delivered in 1-ns, 1054-nm 
pulses. Under repeated irradiation at 5 to 7 J/cm’, damage from 
small (<5 ym) particles asymptotically approaches a limiting size, 
but damage surrounding the larger particles grows steadily. The 
damage threshold fluence, 2.5 J/cm?, corresponds to operation of 
Nova at one-half the desired output for pulse durations longer than 
1 nsec. Operation at higher fluences causes accumulation of damage 
in the output amplifiers and requires replacement of the disks in 
those amplifiers on an accelerated schedule. 9 refs., 5 figs. 


20655 (UCRL—93321) Optimized flashlamp pumping of 
disc amplifiers. Murray, J.E.; Powell, H.T.; Woods, B 
(Lawrence Livermore National Lab., CA (USA)). 17 Tae 
1986. Contract W-7405-ENG-48. 56p. (CONF-860117—6). 
NTIS, PC A 04/MF A0O1; GPO Dep. File Number 
DE86007121. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

Disk amplifier design for inertial fusion lasers has evolved 
with changing fusion-driver requirements from a primary emphasis 
on gain to a primary emphasis on efficiency. In this paper we com- 
pare Shiva and Nova amplifiers to a developmental amplifier (SSA) 
and show greater than a two-fold improvement in efficiency over 
past designs under all operating conditions. Experiments to opti- 
mize the efficiency of the SSA show that preionization of the flash- 
lamps produces significant benefits and that the packing fraction of 
lamps is more important than the flashlamp reflector shape. They 
also show that the optimized flashlamp pulselength and reflector 
geometry depend on the desired stored energy in the laser medium. 
We have demonstrated a 7% storage efficiency at a stored fluence 
per disk of 0.5 J/cm? (stored energy density of 0.06 J/cm*) and 4% 
at 2.0 J/cm? (0.25 J/cm*). Comparison of SSA measurements with 
storage-efficiency calculations show that our flashlamp model accu- 
rately predicts the single-pass pumping of disk amplifiers. 24 refs., 
22 figs. 


20656 (UCRL—93457) Comparison of the Livermore 
microwave FEL results at ELF with 2D numerical simulation. 
Scharlemann, E.T.; Fawley, W.M.; Anderson, B.R.; Orze- 
chowski, T.J. (Lawrence Livermore National Lab., CA 
(USA)). 18 Nov 1985. Contract W-7405-ENG-48. 27p. 
(CONF-850956—22). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86006534. 

From 7. international free-electron laser conference; Tahoe 
City, CA, USA (8 Sep 1985). 

The experimental results of the ELF microwave free-elec- 
tron laser experiment are compared with 2D numerical simulations 
using the LLNL code FRED. The data comprises (1) microwave 
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power vs. wiggler magnetic field at fixed wiggler length, (2) micro- 
wave power vs. wiggler length at fixed wiggler field, and (3) rela- 
tive power in the two waveguide modes that couple strongly to the 
electrons, vs. wiggler length. The code evolves the electrons’ ener- 
gies and ponderomotive phases according to the averaged single- 
particle equations derived by Kroll, Morton, and Rosenbluth, and 
the fields according to the paraxial wave equation with the source 
term as derived by Colson. The particle motion is fully three-di- 
mensional. The field solver is two-dimensional, but because only 
the lowest mode is excited in the short waveguide dimension, the 
code is accurately three-dimensional for microwave simulations. 
Longitudinal space-charge forces reduce the gain and increase the 
synchrotron period of the electrons (after saturation of the amplifi- 
er) by roughly 20%. Space-charge forces have been included in the 
code approximately (so that the running time of the code is not sig- 
nificantly increased), and bring experiment and theory into excel- 
lent agreement. The approximation used to add space-charge forces 
is described. 12 refs., 5 figs. 


20657 (UCRL—93853) Spectroscopic, optical, and 
thermo-mechanical properties of GSGG and its laser perform- 
ance. Krupke, W.F. (Lawrence Livermore National Lab., 
CA (USA)). Jan 1986. Contract W-7405-ENG-48. 8p. 
(CONF-851185—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005773. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Spectroscopic, optical, and thermo-mechanical properties 
central to the design of high average Nd:Cr:GSGG lasers are pre- 
sented. THe status of crystal growth and achieved laser perform- 
ance levels are briefly reviewed. 


20658 (UCRL—94147) Characterization of high power 
flashlamps and application to Nd:glass laser pumping. Powell, 
H.T.; Erlandson, A.C.; Jancaitis, K.S. (Lawrence Livermore 
National Lab., CA (USA)). 17 Jan 1986. Contract W-7405- 
ENG-48. 58p. (CONF-860117—5). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86007116. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

Detailed spectral and temporal measurements of the output 
radiation from Xe flashlamps are reported together with their use in 
predicting the pumping efficiency of Nd-doped laser glass. We 
have made absolute spectral-intensity measurements for 0.5, 1.5, and 
4.2-cm-bore flashlamps for input powers ranging from 5 to 90 kW/ 
cm? and pulselengths of 600 ys. Under quasi-stationary conditions 
these flashlamps emit essentially identical spectra when excited at 
equal input power per unit-area of the bore. This behavior is char- 
acteristic of an optically-thick radiator although it is not completely 
clear why flashlamps should behave this way. A simple model is 
also described which accounts for the transient response of flash- 
lamps by characterizing the output spectra and radiation efficiencies 
in terms of the radiant output power rather than the electrical input 
power. 23 refs., 16 figs. 


20659 Fabrication of laser spark discharge devices. Gac, 
F.D.; Blake, R.D. (Los Alamos National Lab, Los Alamos, 
NM). Journal of the American Ceramic Society; 64: No. 5, 
725-727(May 1985). 

Since the invention of the ruby laser at the Hughes Research 
Laboratories in 1960, laser technology has developed considerably. 
Current applications fall into three broad areas: scientific experi- 
mentation, communications, and energy generation. In laser re- 
search conducted in these areas at the Los Alamos National Labo- 
ratory, there has been a need for incorporation of special spark dis- 
charge devices in various laser components. Particular electrical re- 
quirements and operating environments have dictated the use of 
special ceramic-metal combinations for these components. This 
paper briefly describes three applications and the method used to 
fabricate the components. 
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REFER ALSO TO CITATION(S) 19162, 19871, 19907, 19976, 19988, 20162, 


20660 (DOE/ER/10918—T1) Development of high effec- 
tiveness droplet heat exchangers. Annual report, 15 Jun 1981- 
30 Jun 1982, (Mathematical Sciences Northwest, Inc., Belle- 
vue, WA (USA)). Oct 1982. Contract AC06-81ER10918. 
118p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE86006349 

The droplet heat exchanger (DHX) utilizes the concept of 
direct contact heat transfer between two media to avoid some of 
the constraints and shortcomings of conventional heat exchanger. 
Initial analyses show that heat transfer directly between relatively 
small molten refractory droplets and a counterflowing airstream 
can be accomplished with high effectiveness in compact configura- 
tions if a number of technical problems can be resolved. Several 
fundamental fluid dynamics, heat transfer, materials, and design 
problems have been investigated. A series of simulation experiments 
has been carried out to determine conditions under which the de- 
sired droplet streams can be made. Both one-dimensional and two- 
dimensional models of drop/gas heat transfer and flow have been 
developed and used to evaluate both large scale, high temperature 
DHX configurations and configurations for a laboratory-scale test 
device. The work done to design a laboratory-scale droplet heat ex- 
changer experiment is described. A number of liquids and solids 
have been studied to identify those which are suitable for high tem- 
perature DHX applications and for simulation tests. (LEW) 


20661 (DOE/ER/10998—T1) Convective boiling in a 
narrow concentric annulus. Rehm, T.E.; Bankoff, S.G. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Chemi- 
cal Engineering). 1982. Contract AC02-81ER10998. 22p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86006980. 

A severe problem in recirculating steam generators in the 
nuclear industry has been the deformation of the tubes and the tube 
support plates due to local dryout and continued formation of cor- 
rosion products within the narrow gap. A previous study has deter- 
mined local heat transfer coefficients and location of the dryout 
zone when the tube is in line contact with the tube support plate. 
The present study deals with heat transfer in the centered annulus 
for a gap width of 0.1 to 0.4 mm. Preliminary data for the local 
heat flux have been obtained and observations pertinent to saturated 
nucleate boiling and transition boiling are made. 9 figs. 


20662 (DOE/ER/13056—1) International workshop on 
two-phase flow fundamentals (September 22-27, 1985). (Min- 
nesota Univ., Minneapolis (USA)). Jan 1986. Contract 
AC02-83ER 13056. 104p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. File Number DE86006548. 

This document contains a report of the International Work- 
shop on Two-Phase Flow Fundamentals. It includes summaries of 
the workshop discussions and recommendations of the Workshop 
Evaluation Committee. The primary objective of the workshop was 
to identify, formulate and prioritize research problems in the field 
of multiphase flow and heat transfer which are important for the 
development of efficient energy systems. In addition, contributions 
were made to the development of multiphase science by creating a 
basis for the systematic comparison between mathematical models 
and experiments. 


20663 (DPST—85-964) Pressure drop in flashing flow 
through obstructions. Weinle, M.E.; Johnston, B.S. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 19 Dec 1985. Contract AC09-76SR00001. 19p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86007152. 

An experiment was designed to investigate the pressure drop 
for flashing flow across obstructions of different geometries at vari- 
ous flow rates. Tests were run using two different orifices to deter- 
mine if the two-phase pressure drop could be characterized by the 
single phase loss coefficient and the general behavior of the two- 
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phase multiplier. For the geometries studied, it was possible to cor- 
relate the multiplier in a geometry-independent fashion. 


20664 (KFK—3992) Experimental study of the motion of 
air bubbles in accelerating water. Tartaglia, G.P. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Schneller Brueter). Dec 1985. 67p. (EUR—9613e). NTIS, 
PC EKernforschungszentrum Kar sruhe G.m.b.H. (Germa- 
ny, F.R. )$T1B/B86-02938 PC: E09; Available from NTIS as 
TIB/B86-02938 

An experimental study of the motion of air bubbles in both 
accelerating and decelerating continuous phase (water) is presented. 
Diameter data for the air bubbles and displacement for both water 
and air bubbles were obtained with a high speed camera, filming 
the experiments at a framing rate of about 4000 pictures per second. 
Velocity and acceleration of the air bubbles and of the water calcu- 
lated from film data were fitted by means of best-fit polynomials, 
which may be used to obtain drag coefficients between air bubbles 
and water in accelerating or decelerating flow conditions. (orig.). 


20665 (KFKI—1983-72) Bubble growth in variable pres- 
sure fields. Egely, G. (Hungarian Academy of Sciences, Bu- 
dapest. Central Research Inst. for Physics). Jun 1983. 29p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86900858. 

The paper presents a study for the bubble behaviour in vari- 
able pressure fields. The presentation is started with the deduction 
of mass momentum and energy conservation equation in spherical 
form, and continued until the solution is presented in a closed inte- 
gral form. The paper outlines the numerical solution, too. The main 
object of the paper is to present a useful numerical tool for the 
study of growing or collapsing bubbles, in order to study the inter- 
face mass and energy transform terms, and the interface area. 


20666 (NUREG/CR—4371) COMMIX:-2: a three-dimen- 
sional transient computer program for thermal-hydraulic anal- 
ysis of two-phase flows. (Argonne National Lab., IL (USA)). 
Sep 1985. Contract W-31-109-ENG-38. 123p. (ANL—85- 
47). NTIS, PC A06/MF A0Ol1 - GPO. File Number 
TI86005693. 

The mathematical bases of the computer program 
COMMIKX-2 are described in detail. COMMIX-2, which describes 
steady-state and transient single and two-phase flow conditions, has 
been developed from the single-phase flow version of COMMIX, 
COMMIKX-1A, and relies on the same concepts of volume porosity, 
directional surface porosity, distributed resistance, and heat source. 
Two models for two-phase flow are included in the program: one is 
a three-equation Slip Model (SM), which assumes either a constant 
slip ratio between the phase velocities, or a relative slip velocity 
normalized by the mixture velocity; the other is a five-equation un- 
equal phase velocity, equal phase temperature (UVET) model, 
which is referred to as the Separated Phases Model (SPM). This 
report documents the state of the program development as of Octo- 
ber 1984. 12 refs. 


20667 (SAND—85-1465C) Inviscid/boundary layer pre- 
diction of aeroheating on a bent-axis biconic. Polansky, G.F.; 
Noack, R.W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 9p. (CONF- 
860130—6). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86004218. 

From 24. AIAA aerospace science meeting; Reno, NV, USA 
(6 Jan 1986). 

Newly developed inviscid and boundary layer codes are ap- 
plied to the prediction of aerodynamic heating on both on-axis and 
bent-axis biconic orbital transfer vehicle configurations proposed by 
NASA. The inviscid code solves the full three-dimensional form of 
the nonconservative Euler equations. It features parabolic grid gen- 
eration and an improved method of characteristics boundary condi- 
tion. The boundary layer code solves the integral forms of the mo- 
mentum and energy equations along inviscid streamlines. Generally 
good agreem<nt is found in comparisons of the inviscid/boundary 
layer predictions with the experimental data. 
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20668 (SAND—86-0006C) Comparisons of CFD flow 
field solutions with experimental data at Mach 14, Walker, 
M.A.; McBride, D.D. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 33p. 
(CONF-860368—1). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86004915. 

From 14. AIAA aerodynamics testing conference; West 
Palm Beach, FL, USA (5 Mar 1986). 

Experimental data obtained in the Sandia National Laborato- 
ries Hypersonic Wind Tunnel (HWT) are compared with numerical 
predictions made by a Computational Fluid Dynamics (CFD) com- 
puter code. The data compared are force and moment coefficients 
for a slender blunted cone at Mach 14. The CFD code is a Parabo- 
lized Navier-Stokes (PNS) code. Schlieren photographs of the 
shock shapes are compared with predictions made by the PNS code 
for angles of attack up to 14° Oil flow photographs are compared 
with the numerical prediction of the location of the cross flow sep- 
aration. Overall, the numerical predictions agree with the experi- 
mental data. 


20669 Block-implicit calculation of steady turbulent re- 
circulating flows. Vanka, S.P. (Components Technology Di- 
vision, Argonne National Laboratory, jou IL). Inter- 
national Journal of Heat and Mass Transfer; 28: No. 11, 
2093-2103(Nov 1985). 

A solution algorithm based on a fully-coupled solution of the 
time-averaged Navier-Stokes equations is proposed to calculate 
steady multidimensional turbulent recirculating flows. The govern- 
ing elliptic partial differential equations are discretized by finite dif- 
ferences and the nonlinear algebraic equations are solved by a 
block implicit algorithm employing Newton's method and sparse 
matrix techniques. The technique is applied to the analysis of two 
recirculating flow geometries of relevance to gas turbine combus- 
tors and furnace flows. The algorithm is observed to be rapidly 
convergent and stable. The calculated flow characteristics are in 
satisfactory agreement with the experimental data. 


Mass transfer of trace species from a superheated 
stream to a subcooled surface. Ahluwalia, R.K.; Im, K.H. 
(Engineering Division, Argonne National Laboratory, Ar- 
gonne, IL). International Journal of Heat and Mass Transfer; 
28: No. 11, 2061-2070(Nov 1985). 

The influence of boundary-layer nucleation on mass transfer 
of a condensable species from a superheated stream to a subcooled 
surface is analyzed. The concentration of the species is sufficiently 
dilute to preclude any condensation on the nucleated particles. It is 
found that a high supersaturation rati is required to initiate the 
boundary-layer nucleation. As a consequence, the critical surface 
temperature for onset of nucleation and appearance of fog is much 
below that determined from a thermodynamic criterion. The vapor 
mass transfer is always depressed by boundary-layer nucleation. 
The subsequent deposition of nucleated particles in laminar flow 
more than compensates for the decrease so that the net mass trans- 
fervapour plus particle-exceeds the value obtained from disregard- 
ing the nucleation. For turbulent flow, the net mass transfer de- 
creases because of boundary-layer nucleation in part due to the tur- 
bulent diffusion of oncenucleated particles across the particle 
boundary layer. 


20671 Heat-transfer distribution around a cylinder in pul- 
sating crossflow. Andraka, C.E.; Diller, T.E. (Sandia Na- 
tional Laboratories, Albuquerque, NM). Journal of Engineer- 
ing i Gas Turbines and Power; 107: No. 4, 976-982(Oct 
1985). 

The effects of sinusoidal flow pulsations on the heat transfer 
from a cylinder to a crossflow at Re = 50,000 were investigated. A 
range of different pulsation amplitudes of up to 25% and frequen- 
cies both above and below the natural shedding frequency were 
used. The pulsating flow was clean and well organized. It had 
greater than 95% of the power at the fundamental frequency with a 
low turbulence level (less than 0.5%). The time-averaged local heat 
transfer was experimentally measured for a constant-temperature 
surface-boundary condition using a small heat flux gage in the cyl- 
inder wall. Distributions were obtained by rotating the cylinder 
through 180 deg. The experiments showed no significant increase 
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of heat transfer due to the flow pulsation in either the wake or at- 
tached boundary layer region. Small local increases were found 
near the separation point. 


20672 (BG-Trans—07228) Method and device for dissolv- 
ing gas in a liquid. (British Gas Corp., London; Societe 
Generale pour les Techniques Nouvelles S.G.N., 78 - Saint- 
Quentin-en-Yvelines (France)). 1985. Translation of French 
Patent Application 2 530 484. 13p. NTIS (US Sales Only), 
PC A02 A01. File Number DE86900573. 

This invention relates to a method of dissolving a gas en- 
trained by a liquid under pressure and circulating in a venturi (or 
other similar device), characterized in that at the outlet of the ven- 
turi, the dissolving liquid charged with the gas to be dissolved is 
conveyed in a duct in which the liquid circulates under turbulent 
conditions, the said duct discharging at the base of a vertical de- 
canter, from which are extracted a liquid phase saturated in gas on 
the one hand, and at the top of the decanter, the excess undissolved 
gas on the other. This gas can be recycled to the venturi. The in- 
vention also relates to the device which can be used for implement- 
ing the said method. 2 figs. 


20673 Stability and sensitivity of correlation functions in 
a single-component fluid. Kerins, J.; Davis, H.T.; Scriver, 
L.E. (Standard Oil Co., Cleveland, OH). pp 117-134 of Su- 
percomputer Applications. Numrich, R.W. New York, NY; 
Plenum Press (1985). (CONF-8410327—). 

From Supercomputer applications symposium; Wast Lafay- 
ette, IN, USA (31 Oct 1984). 

Three solution spaces associated with the hypernetted-chair, 
Percus-Yevic and Born-Green-Yvon-Kirkwood approximations for 
a single-component Lennard-Jones fluid are presented here. On 
each locus there is a critical temperature the authors identify as the 
liquid-vapor critical temperature of the LJ fluid. To further charac- 
terize these solution spaces, an investigation of the parametric sensi- 
tivity of g(r) to c(r) was carried out. The calculations outlined in 

is paper utilized supercomputer resources of large central 
memory and of vectorization for matrix construction. 


20674 A local void and slip model used in BODYFIT- 
2PE. Chen, C.J.; Chien, T.H.; Kim, J.H.; Lellouche, G.S. 
(Argonne National Lab., Argonne, Illinois 60439). pp 7-16 
of Multi-Phase flow and heat transfer III. Part B: Applica- 
tions. Veziroglu, T.N.; Bergles, A.E. New York, NY; Else- 
vier (1984). (CONF-830439—). 

From 3. multi-phase flow and heat transfer symposium; 
Miami, FL, USA (18 Apr 1983). 

A local void and slip model has been proposed for a two- 
phase flow without the need of fitting any empirical parameters. 
This model is based on the assumption that all bubbles have 
reached their terminal rise velocities in the two-phase region. This 
simple model seems to provide reasonable calculational results 
when compared with the experimental data and other void and slip 
models. It provides a means to account for the void and slip of a 
two-phase flow on a loca! basis. This is particularly suitable for a 
fine mesh thermal hydzaulic computer program such as BODYFIT- 
2PE. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 19108, 19128, 19855, 19912, 20010, 20283, 
20290, 20321, 20324, 20328, 20329, 20332, 20333, 20334, 20335, 20336, 20337, 
20338, 20339, 20340, 20341, 20342, 20343, 20345, 20346, 20347, 20348, 20349, 
20350, 20351, 20352, 20353, 20354, 20355, 20356, 20357, 20358, 20359, 20360, 
20361, 20399, 20400, 20408, 20418, 20419, 20420, 20421, 20422, 20423, 20424, 
20425, 20426, 20427, 20428, 20429, 20465, 20467, 20468, 20469, 20470 


20675 (LA-UR—85-3408) MST-5 high rate mechanical 
testing facility. Frantz, C.E. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 30p. (CONF- 
8510184—1). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86000804. 

From Aeroballistic Range Association meeting; San Anto- 
nio, TX, USA (2 Oct 1985). 

Selected aspects of five gun systems in the MST-5 High 
Rate Mechanical Testing Facility are described. 238 plutonium 
sources heated by a projectile furnace are impacted in a 7 in. gun 
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system which provides impact containment. Failure strains in sheet 
metals are determined by a biaxial punch test and a tensile test 
using a 2 in. bore gun. A similar gun has its target chamber in a 
glove box for testing radioactive materials. High temperatures 
(=1000°C) compression stress-strain curves are obtained by a Hop- 
kinson bar where wave dispersion in the bars is corrected in the 
data reduction. A 40 mm gun is being set up in a glove box train 
for determining the shock response of hazardous materials using 
both instrumental and recovery tests. 


20676 (NUREG/CR—4078) Program for field validation 
of the Synthetic Aperture Focusing Technique for Ultrasonic 
Testing (SAFT UT). Final report. Hamlin, D.R. (Southwest 
Research Inst., San Antonio, TX (USA)). Nov 1985. 170p. 
NTIS, PC A08/MF AOi - GPO. File Number T186900627. 

This final report describes work performed by Southwest 
Research Institute for the Nuclear Regulatory Commission (NRC) 
in fulfillment of NRC Contract No. NRC-04-77-145: "Program for 
Field Validation of the Synthetic Aperture Focusing Technique for 
Ultrasonic Testing (SAFT UT).” The purpose of the project was to 
validate the effectiveness of SAFT UT as a nondestructive exami- 
nation technique for nuclear power and other related industries. 
SAFT UT is an ultrasonic imaging method for accurate measure- 
ment of the spatial location and extent of acoustically reflective sur- 
faces (flaws) contained in objects such as structural components 
and weldments in nuclear power reactor systems. The increased 
measurement accuracy offered by SAFT, when compared with that 
provided by measurement methods now in use, will improve the re- 
liability of flaw severity assessment with resultant safety and eco- 
nomic benefits to the nuclear power industry. This report presents a 
comprehensive discussion of the work accomplished in evaluating 
the performance capabilities of the developed SAFT UT inspection 
system. Inspection results obtained using both 0-degree longitudinal 
and angle-beam operating modes are presented. These results in- 
clude laboratory and nuclear power plant field site examinations on 
a variety of defect types contained within carbon and stainless steel 
flat plate and cylindrical test specimens or components. The SAFT 
UT processed data flaw images are evaluated by comparing them 
to results obtained from destructive sectioning or by using flaw fab- 
rication data which predicted actual flaw depth, orientation and 
size. On the basis of these evaluations, conclusions are presented 
which summarize the performance capabilities of the SAFT UT in- 
spection technique. 116 figs. 


20677 (SAND—85-2123C) Computer controlled thermal 
fatigue test system. Schmale, D.T.; Jones, W.B. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 19p. (CONF-860379—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86007393. 

From 3. annual high-temperature measurements and hostile 
environments conference; Cincinnati, OH, USA (25 Mar 1986). 

A servo-controlled hydraulic mechanical test system has 
been configured to conduct computer-controlled thermal fatigue 
tests. The system uses induction heating, a digital temperature con- 
troller, infrared pyrometry, forced air cooling, and quartz rod ex- 
tensometry. In addition, a digital computer controls the tests and 
allows precise data analysis and interpretation. 


20678 (SAND—86-0349C) Verifying strain gage installa- 
tions for dynamic tests. Reese, R.T.; May, R.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 10p. (CONF-860264—1). NTIS, PC A02. 
File Number DE86006469. 

From Western regional strain gage committee conference; 
Long Beach, CA, USA (18 Feb 1986). 

Strain gages have been used to determine the dynamic re- 
sponse of test structures subjected to high speed water entry. The 
strain gage installations were verified to be functional prior to and 
after the conclusion of a series of water entry tests. The procedures 
used to verify the gage installations are described in this paper. The 
methodology developed for this test application will be used on 
other test projects in which test hardware will be developed into 
instrumented transducers or for those projects requiring additional 
analysis of strain gage data and installations. Some of the problems 
encountered in installing the strain gages will be outlined along 
with the methods and procedures used to solve them. 
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20679 (Y/DW—580) Ultrasonic analysis of thin adhesive 
bonds. Pickett, C.A. (Oak Ridge Y-12 Plant, TN (USA)). 
Jul 1985. Contract AC05-840S21400. 9p. (CONF-8506110— 
7). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86006515. 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

An investigation is reported whose purpose was to deter- 
mine the cause of amplitude variation that occurs during the ultra- 
sonic inspection of very thin adhesive bonds. Results indicate that 
the metal-adhesive-metal package behaves like a narrow bandpass 
filter for signals in the ultrasonic domain. This effect is attributed to 
a mechanical resonance resulting from material thicknesses and 
acoustic impedances, and its effects on ultrasonic inspection are dis- 
cussed. Further work is planned in determining the adhesive thick- 
ness of thin bonds ultrasonically and in extending inspection capa- 
bilities to include larger thickness range. (LEW) 


20680 (Y/DW—612) Acoustic emission transient record- 
ing. Wallace, S.A.; Walker, E.W.; Whittaker, J.W.; Youn- 
kin, J.R. (Oak Ridge Y-12 Plant, TN (USA)). 4 Nov 1985. 
Contract AC05-840S21400. 32p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86006908. 

Laser welds of less than eight seconds duration are routinely 
performed at the Oak Ridge Y-12 Plant. The primary material 
welded is stainless steel sheet of thickness 0.25 mm or less. Crack- 
ing and porosity formation in the weld are a significant concern. 
Due to the difficulty of ultrasonically observing cracks in the small 
weld beads, an investigation is underway to evaluate the acoustic 
emission technique as an in-process means of identifying crack for- 
mation. The recording system being used is described and a signa- 
ture algorithm is included for locating acoustic activity at a one 
millisecond resolution. 


20681 Optical nondestructive evaluation of pipe inner 
wall condition. Cunningham, D.L.; Doyle, J.L.; Hoffman, D. 
(Sigma Research Inc., Richland, WA). pp 789-797 of Quan- 
titative nondestructive evaluation--volume 4B. Thompson, 
D.O.; Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A family of optical inspection instruments is discussed. They 
have been developed for detailed noncontacting mapping of the in- 
terior geometry of piping and tubing. Corrosion damage, denting, 
deformation, or other flaws can be quantitatively assessed. A micro- 
computer controls the inspection and manages the storage and pres- 
entation of data, providing a variety of graphical displays. Details 
of the scanning procedure and data-taking depend on the require- 
ments of each inspection problem. The examples of systems for dif- 
ferent inspections are presented. 


20682 Determination in inhomogeneities of elastic modu- 
lus and density using acoustic dimensional resonance. Tes- 
tardi, L.R.; Hsieh, T.; Norton, S.J. (National Bureau of 
Standards, Gaithersburg, MD). pp 877-880 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

A method is described for the reconstruction of the spatial 
inhomogeneities of the elastic modulus and density of a structure 
using only the measured fundamental and overtone resonances. The 
theory is described and two experimental confirmations are given in 
which temperature distributions and holes are quantitatively detect- 
ed in noncontact fashion using only measured resonant frequencies. 


20683 Elastic wave propagation through polycrystals. Gu- 
bernatis, J.E.; Maradudin, A.A. (Los Alamos National Lab., 
Los Alamos, NM). pp 901-907 of Quantitative nondestruc- 
tive evaluation--volume 4B. Thompson, D.O.; Chimenti, 
D.E. New York, NY; Plenum Press (1985). (CONF- 
840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 
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The authors present equations of motion for elastic wave 
propagation and systematically develop a new approximation that is 
both well characterized and a definite improvement upon existing 
approximations. They study the sensitivity of this approximation to 
changes in microstructural parameterization. This report is restrict- 
ed to summarizing the basic nature of the approximation, contrast- 
ing it with those of Lifshits-Parkhomovskii and KinoStanke, and 
highlighting the important differences from a perturbation-theoretic 
point of view. 


20684 The product liability implications of nondestructive 
evaluation. Smith, O. (Rockwell International Science 
Center, Thousand Oaks, CA). pp 1281-1288 of Quantitative 
nondestructive evaluation--volume 4B. Thompson, D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1985). 
(CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper focuses on negligence and strict liability. The 
legal definition of causation is discussed, and the authors note that a 
thorough exploration of causation is far beyond the scope of this 
paper. The legal theory of recovery is examined. Manufacturing 
and design defects are defined. 


20685 Products liability from the insuror’s standpoint. 
Lutts, W. (Gulf Insurance, Dallas, TX). pp 1289-1295 of 
Quantitative nondestructive evaluation--volume 4B. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper discusses the internal criteria for affording cover- 
age which is highly variable depending on factors unique to each 
carrier. The carrier seeks to write profitable business and each has 
its own methods developed over the course of its business history 
for accomplishing that task. External criteria for affording coverage 
is also discussed. On defense against claims, the authors note that 
the insurance industry does not seek to write only those products 
where claims are unlikely. A brief discussion of products loss con- 
trol and the evaluation of the Quality Control Program is present- 
ed. 


20686 Nondestructive measurement system performance: 
statistical characterization. Fertig, K.W. (Rockwell Interna- 
tional Science Center, Thousand Oaks, CA). pp 1297-1304 
of Quantitative nondestructive evaluation--volume 4B. 
Thompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

This paper discusses the problem of how to characterize the 
performance of a nondestructive measurement system from a statis- 
tical standpoint. The objectives of an NDE system are outlined. A 
typical example of probability of detectection (POD) curve is pre- 
sented. System performance measures are discussed, in particular, 
accept/reject measures and defect characterization. Measurement of 
NDE system performance measures is examined. 


20687 The need for NDE education for engineers. 
Rummel, W.D. (Martin Marietta Corp., Denver, CO). pp 
1343-1348 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.O.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). 

Several actions are presented to effect NDE technology inte- 
gration. The actions identified do not require new resources for im- 
plementation. Such actions do, however, require close cooperation 
between industry and educational institutions to effect implementa- 
tion. Such action will strengthen industry/educational relationships 
and could provide a model for improving both education and tech- 
nology transfer. 
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20688 NDE education of engineers: the next step. Duke, 
J.C.; Weiss, H.J. (Virginia Polytechnic Institute, VA). pp 
1349-1371 of Quantitative nondestructive evaluation-- 
volume 4B. Thompson, D.C.; Chimenti, D.E. New York, 
NY; Plenum Press (1985). (CONF-840738—). 

From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul 1984). : 

The authors present an update of what has been happening 
in the area of NDE education of engineers. Problems and proce- 
dures involved in making changes in a university curriculum are 
discussed. The concept of accreditation is examined and the role of 
the Accreditation Board for Engineering and Technology is exam- 
ined. Open discussion and questions from the floor follow the pres- 
entations. 


20689 (CE-Trans—8163) Design and construction of a 
constant - stress (tensile o/sub zz/ - shear o/sub z THETA/ 
) biaxial creep machine. Delobelle, P.; Varchon, D. Translat- 
ed from Revue de Physique Appliquee ; 18: 667-674(1983). 
24p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86900516. 

The paper describes a creep machine of high stiffness de- 
signed to perform high-temperatu-e biaxial tests with constant 
stresses (tensile o/sub zz/ and shear o/sub z@/). Axial force is 
provided by dead weights and servo-control of the corresponding 
stress is achieved through a cam which varies the moment of the 
point of application of the force in relation to tensile strain (elonga- 
tion) of the test specimen. Torsional torque is produced by torque 
motors direct-mounted in series on the torsion jaw-grip, and whose 
supply current obeys the required control law. The device also pro- 
vides for cyclic shear stress tests with fixed biasing tensile stress. 
The mechanical performance of this machine combined with accu- 
rate high-temperature strain measurement ensures reliable, accurate 
and repeatable results which contribute to our knowledge and to 
the development of the rheological laws of materials. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 19706, 19708 


20690 (CONF-8506258—1) Pressure loads on control 
rooms resulting from gas explosions. Zeeuwen, J.P.; Winger- 
den, C.J.M. van. (Internationale Vereinigung fuer Soziale 
Sicherheit (IVSS), Heidelberg (Germany, F.R.). Internatio- 
nale Sektion fuer die Verhuetung von Arbeitsunfasellen und 
Serufskrankheiten in der Chemischen Industrie). 1985. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751377. 

From 10. international colloquium on safety engineering; 
Frankfurt am Main, F.R. Germany (10 Jun 1985). 

The paper only treats explosions following a release of com- 
bustible gas or vapor from a container, which means that mainly 
deflagrations are considered. When accessing the resulting pressure 
load on control rooms, three groups of relative location are distin- 
guished: 1) A gas explosion occurs inside a building and the control 
room is part of it. 2) An unconfined vapor cloud explosion occurs 
and the control room is close to a congested area with process 
equipment. 3) Like 2), but the control room is far from congested 
areas. (RF) 


20691 (EUR—9676/II-EN) Gas explosion characteriza- 
tion, wave propagation. (Half-scale experiments). Vol. 2. Final 
report. Larsen, G.C.; Roed, J.; Andersen, S.I. (Commission 
of the European Communities, Luxembourg. Directorate- 
General for Information, Market and Innovation; Risoe Na- 
tional Lab., Roskilde (Denmark)). 1985. 165p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

Nuclear science and technology. 

A number of experiments have been performed with blast 
waves arising from the ignition of homogeneous and well defined 
mixtures of methane, oxygen and nitrogen, contained within spheri- 
cal balloons with controlled initial dimensions. In the initial small 
scale experiments pressure characteristics, ground reflection phe- 
nomena and pressure distribution on box-like obstacles were stud- 
ied. Both configurations with one box and two closely spaced boxes 
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have been considered, and a wave-wave interaction phenomenon 
was observed in the case of closely spaced obstacles. Main empha- 
sis has been placed on the half-scale field experiments. In these, the 
maximum flame speed has been of the order of 100 m/s, resulting in 
positive peak pressures of 50-100.10? Pa in 5-10 m distance from the 
source. The presence of the bank and the house was felt in a zone 
with a length corresponding to a typical dimension of the obstacles, 
whereas the overall pressure field is shown to be unaffected by the 
type of obstacles and vegetation investigated. For the wall and 
house, reflection factors have been established, and some variation 
over the surface has been measured. The scatter of the pressure 
measurements is estimated for stable, neutral and unstable atmos- 
pheric conditions, and an attempt to determine the ground reflec- 
tion factor has been performed. Finally the accelerations of a house 
exposed to the blast wave have been examined. (orig.). 


20692 (UCRL—15742) Natural phenomena hazards miti- 
gation mini-course. Seismic analysis. Kennedy, R.P.; Short, 
S.A. (NTS/Structural Mechanics Associates, Newport 
Beach, CA (USA)). 1985. Contract W-7405-ENG-48. 199p. 
(CONF-8510118—Pt.3). NTIS, PC A09/MF A0O1; 1; GPO 
Dep. File Number DE86006308. 

From DOE’s natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

These lecture notes includes sections on characteristics of 
earthquake ground motion; the concept of response spectra; an in- 
troduction to dynamic analysis of buildings using response spectra; 
and Uniform Building Code seismic provisions. 21 refs. (ACR) 


20693 (UCRL—15743) Overview of flood considerations. 
McCann, M.W. Jr.; Owen, H.J. (Benjamin (J.R.) and Asso- 
ciates, Inc., Mountain View, CA (USA); Flood Loss Reduc- 
tion Associates, Inc., Palo Alto, CA (USA)). 10 Oct 1985. 
Contract W-7405-ENG-48. 313p. (CONF-8510118—Pt.2). 
NTIS, PC Al4/MF AOl; 1; GPO Dep. File Number 
DE86006303. 

From DOE's natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

These lecture notes summarize the status of the Natural Phe- 
nomena Hazards Project with respect to floods, and provide techni- 
cal information on flood hazard mitigation, including flood warning 
systems, development of emergency operation procedures, and con- 
siderations for implementing structural and non-structural flood 
protection devices. (ACR) 


20694 (UCRL—15745) Extreme winds and tornadoes: an 
overview. McDonald, J.R. (Texas Tech Univ., Lubbock 
(USA). Inst. for Disaster Research). 1985. Contract W-7405- 
ENG-48. 82p. (CONF-8510118—Pt.4). NTIS, PC A0S/MF 
A0l; 1; GPO Dep. File Number DE86006162. 

From DOE's natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

The objective of this course on extreme winds, hurricanes 
and tornadoes is to provide an overview of these natural phenome- 
non from the perspective of design of new buildings and structures 
or the evaluation of existing ones. Information is directly applicable 
to design and evaluation processes. The premise is that the facility 
under consideration, which may consist of various buildings, struc- 
tures, processing equipment, stacks, ventilation ducts, etc., can be 
classified into certain categories, depending on the importance of 
the mission performed in the facility or the hazard that is presented 
by the particular operation. Having classified the facility into an ap- 
propriate category will automatically define certain design goals for 
the facility. The design goals are then met by selecting a design 
wind speed that is appropriate for the specified exceedance proba- 
bility and by following certain specified design procedures. The 
problem then is to determine appropriate wind loads and other ap- 
plicable loads, including dead loads, live loads, seismic loads and 
other loads that may act on the structures. The design process can 
then proceed in the usual manner. In the case of existing facilities 
the strengths of the various structural elements, subsystems and sys- 
tems are evaluated and these strengths are related to wind speeds 
that would result in failure to meet the design goals. 12 refs. 
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4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 19549, 20012, 20013, 20110, 20467, 20470, 
20611, 20646, 21243, 21717, 21807, 21814, 21817, 21822, 21844 


20695 (CERN-EP—85-183) General purpose Fastbus 
master (GPM) and memory module (DSM) for online applica- 
tions. Mueller, H. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 6 Nov 1985. 3p. (CONF- 
851009—61). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86900820. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The GPM is a high performance Fastbus master/slave, 
driven by 68,000 (or optionally 68,020/68,881 processors). Devel- 
oped for general purpose applications, it will perform control, trig- 
ger and diagnostic functions in three different experiments at 
CERN (DELPHI, L3, VIRTUS). Commercially available as single- 
board Fastbus master/slave, the GPM is a cheap processor compo- 
nent which can be connected to the DSM Fastbus dual-slave 
memory to perform as a low-level trigger processor, event format- 
ter or data-spy. The GPM supports interprocessor interrupts via a 
Fastbus CSR register, interrupts on events in the Fastbus (like SR), 
and external interrupts. The GPM is equipped with 1/2 Mbyte of 
RAM, 1/4 Mbyte of ROM and a 32 Kbyte Fastbus I/O buffer. 
Any Fastbus operation can be generated as mixture of autonomous 
block transfers and assembly-language instructions which are di- 
rectly executed in Fastbus. Powerful diagnostics can be performed 
by the possibility to address its own slave-port, via the Fastbus and 
the applicability of the debugging monitor commands to individual 
Fastbus/68,000 cycles. A terminal and host connection is available. 
The DMA supported parallel port can be used for interface appli- 
cations. For external interrupts and coaxial pulse I/O, a NIM pulse 
interface is available. The 2 Mbyte Dual Slave Memory (DSM) can 
be used either as a stand-alone Fastbus memory, or as a memory 
extension module of a GPM, with Independent I/O on crate and 
cable segments. It supports linear or circular buffer concepts and 
can be used as a data-spy on cable segments. 5 refs., 5 figs. 


20696 (CONF-851238—5) Design and cold testing of a 
high peak power x-band gyroklystron. Lawson, W.; Calame, 
J.; Granatstein, V.L.; Latham, P.E.; McAdoo, J.; Park, 
G.S.; Striffler, C.D.; Williams, F.J.; Chu, K.R.; Seftor, J.L. 
(Maryland Univ., College Park (USA). Lab. for Plasma and 
Fusion Energy Studies; Science Applications International 
Corp., McLean, VA (USA)). 1985. Contract AC05- 
85ER40216. 3p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86006898. 

From International conference on infrared and millimeter 
waves; Lake Buena Vista, FL, USA (8 Dec 1985). 

The main goal of the University of Maryland’s gyroklystron 
project is to develop an efficient, high power, high gain, phase con- 
trollable amplifier at 10 GHz. While peak powers of several hun- 
dred megawatts are ultimately of interest, our initial experimental 
design values include 30 MW of output power in 1 ps pulses with a 
gain in excess of 50 dB. The 30 MW power level represents an en- 
hancement of almost three orders of magnitude over the current 
state-of-the-art in gyroklystron amplifiers. This enhancement will be 
achieved by going to high beam energies (y=2) and overmoded 
cavities (TEo:°). Outlined in this report are the steps being taken to 
realize our goal. . 


20697 (LBL—20618) Structure and electrical properties 
of Au contacts to GaAs. Liliental-Weber, Z.; Newman, N.; 
Spicer, W.E.; Gronsky, R.; Washburn, J.; Weber, E.R. 
(Lawrence Berkeiey Lab., CA (USA); Stanford Univ., CA 
(USA). Stanford Electronics Labs.). Nov 1985. Contract 
AC03-76SF00098. 10p. (CONF-851217—56). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86007499. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The structure and electrical properties of Au contacts to 
GaAs have been studied by analytical and high-resolution transmis- 
sion electron microscopy (TEM) combined with electrical charac- 
terization and photoemission y (PES). The contacts 
were prepared by in-situ deposition of Au onto ultra-high vacuum 
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cleaved n-GaAs (110) surfaces. The effects of annealing on the elec- 
trical, morphological and chemical properties of the Au:GaAs con- 
tacts were studied. It was shown that the formation of Schottky 
contacts is correlated with the change in stoichiometry of the GaAs 
substrate near the Au/GaAs interface. The change to Ohmic be- 
havior for the samples annealed above Au-Ga eutectic was ex- 
plained by leakage currents at the periphery of the devices. TEM 
micrographs of the structures revealed the existence of elongated 
Au crystallites on the GaAs surface at the periphery of the con- 
tacts. These leakage currents were eliminated by removing the cur- 
rent path at the periphery using a mesa-etch. 


20698 (SAND—85-0705C) Electrical characteristics and 
testing considerations for gate oxide shorts in CMOS ICs. 
Hawkins, C.F.; Soden, J.M. (New Mexico Univ., Albuquer- 
que (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 13p. (CONF- 
851130—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85016168. 

From International test conference; Philadelphia, PA, USA 
(19 Nov 1985). 

This paper examines the electrical characteristics and testing 
considerations of gate oxide shorts. Gate oxide shorts will cause in- 
creased IDD and in the majority of cases will degrade logic volt- 
age levels and propagation delay times, but may not affect function- 
ality. Stuck-at and functional models are therefore inadequate for 
testing gate oxide shorts in CMOS ICs unless they are used in con- 
junction with IDD measurements. 


20699 (SAND—86-0210C) Thermal cycle tests on surface 
mount assemblies. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 13p. (CONF- 
860143—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86005890. 

From Surface mounting and reflow technology II (SMART 
II) conference; Los Angeles, CA, USA (13 Jan 1986). 

The resistance of surface mount solder joints to thermal cy- 
cling stresses was compared for different laminate materials, lead- 
less chip carrier sizes and placement and interconnection method. 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 19390 


20700 (BMFT-FB-T—85-121) Reduction of noxious gas 
and fines emission by dry sorption and filtering dust collec- 
tors installed behind combustion plants. Final report. Glinka, 
U. (Brookhaven National Lab., Upton, NY (USA)). Oct 
1985. 144p. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86751215. 

Development of a process designed for simultaneous remov- 
al of noxious gas and fines from flue gas dispensing with wet sepa- 
ration. Two process variants were studied: 1. Atomizing of an alka- 
line suspension in the flue gas flow and drying of neutral salts by 
water evaporation. The salts are removed in a fabric filter where 
they act as an additional fines filter and subsequent fixed-bed reac- 
tor. 2. Injection of a dry alkaline sorbent into an evaporation cooler 
following flue gas conditioning by water injection. The dust is col- 
lected in a fabric filter. Maximum sorbant utilization is achieved by 
building up a filtering layer (fixed bed) and recirculating the dust 
collected. (orig.). With 22 refs., 9 tabs., 42 figs. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 19317, 20182, 20897, 20899 


20701 (CONF-850505—1) NO/sub x/ control for glass- 
melting tanks. Fleming, D.K.; Kurzynske, F.R. (Institute of 
Gas Technology, Chicago, IL (USA); Gas Research Inst., 
Chicago, IL (USA)). 1985. 17p. IGT, 3424 South State St., 
Chicago, IL 60616. File Number T186900899. 

From Joint symposium on stationary combustion NO/sub x/ 
control; Boston, MA, USA (6 May 1985). 
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The Gas Research Institute is undertaking a program to 
evaluate the factors that influence the production of NO/sub x/ in 
glass-melting tanks. This discussion presents the results to date of 
the ongoing program. Glass melting is a high-temperature oper- 
ation, generally employing regenerative furnaces with preheat tem- 
peratures for the combustion air of 2000° to 2300°F. Consequently, 
an uncontrolled glass-melting tank may produce NO/sub x/ con- 
centrations of 3000 ppM. Techniques for reducing these emissions 
are being evaluated in this program. Work effort has advanced 
through pilot-scale testing and the results from that effort have 
been correlated to indicate the effects of temperature, excess air uti- 
lization, and combustion geometry factors. Staged combustion (both 
air and fuel) and flue gas recirculation also have been evaluated. 
Testing is now under way in a commercial furnace to determine 
scale-up factors for the control parameters. 4 refs., 10 figs. 


20702 (CONF-8506257—1) Effect of gas distributors on 
the agglomeration process in fluidized beds. Arastoopour, H.; 
Gu, A.Z.; Weil, S. (Institute of Gas Technology, Chicago, 
IL (USA)). 1985. 2ip. Institute of Gas Technology, South 
State St., Chicago, IL 60616. File Number T186900904. 

From 4. international symposium on agglomeration; Toron- 
to, Canada (2 Jun 1985). 

A 15.36-cm inside diameter (ID) visually observable fluid- 
ized bed, which can be sampled directly and operated under batch 
conditions with an agglomerating bed material, was used to study 
thermally caused agglomeration. Polyolefin particles with a soften- 
ing temperature of 122°C and melting temperature of 130°C, in 
sizes ranging from 850 to 50 4m were chosen as bed materials. The 
following types of gas distributors were used: (1) A conical porous 
plate with a jet at its center; and (2) A conical porous plate with a 
hot temperature jet at the center and an annular jet operated with 
gas at lower temperature and velocity than the centered jet. The 
rate and extent of agglomeration were obtained using different gas 
distributors. The amount of agglomerates generated increased with 
residence time, auxiliary air, and jet air temperatures. At sufficient- 
ly high jet temperatures, with a conical fluidizing gas distributor, 
many more agglomerates were obtained in comparison with a simi- 
lar run with a flat porous plate distributor. High jet and high auxil- 
iary air temperatures, and lower jet velocities favor the formation 
of agglomerates. With the composite jet distributor, higher jet tem- 
peratures and more agglomerates without formation of sinters can 
be obtained than with a simple porous cone and jet at the middle. 
The set of operating conditions must be properly chosen; otherwise 
agglomeration can lead to excessive segregation, sintering, and fi- 
nally defluidization. 4 refs., 10 figs., 1 tab. 


20703 (DOE/IR/10277—T1) Energy conservation: boiler 
flue baffling. Millard, E.L. (Millard (Everett L.), Chicago, 
IL (USA)). 10 Feb 1986. Contract FG01-79IR10277. 35p. 


NTIS, PC A03/MF AOI; 
DE86006820. 

The report reviews the principles of heat transfer as the 
affect the use of energy in boilers and furnaces whose primary use 
is space heating in residential and commercial types of buildings. 
The report summarizes some of the data available which measure 
the possible gain in heat transfer efficiency resulting from various 
designs of boiler flue baffles in actual use. These designs range from 
the crudest obstacles placed in the flues of boilers to more recent 
and realistic designs based on engineering concepts. Reductions in 
stack temperatures measure improvements in heat transfer efficien- 
cy. The study considers also problems of back pressure which can 
result from baffling. 


GPO Dep. File Number 


20704 (DOE/PC/80511—T1) Hydrodynamics, mixing 
a gg ye le ag A are rae Technical progress 
report, 22 September 1985-21 January 1986. Chen, M.M.; 

Chao, B.T. (Illinois Univ., Urbana (USA). Dept. of Me- 
chanical and Industrial Engineering). 1986. Contract FG22- 
85PC80511. 13p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86007304. 

This research concerns the measurements and formulation of 
solids transport and mixing in a fluidized bed using the Computer- 
Aided Particle Tracking Facility (CAPTF) at the University of Illi- 
nois at Urbana-Champaign which provide direct experimental de- 
termination of the time-averaged as well as the instantaneous solids 
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velocities. The principle of the operation of CAPTF for a single 
radioactive particle was reported (Lin, J-S., Chen, M.M., and Chao, 
B.T., "A Novel Radioactive Particle Tracking Facility for Meas- 
urement of Solids Motion in Gas Fluidized Beds,” AIChE Jouznal, 
Vol. 31, No. 3, 1985, 1985, pp. 465-473). Recently, much improve- 
ment on the data acquisition and processing schemes has been made 
which greatly increased the accuracy and the capability of the fa- 
cility. 1 refs., 7 figs. 


20705 (N—86-13678) Determination of convective diffu- 
sion heat/mass transfer rates to burner rig test targets compa- 
rable in size to cross-stream jet diameter. Goekoglu, S.A.; 
Santoro, G.J. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1985. 
15p. NTIS, PC A02/MF AO1. 

Two sets of experiments have been performed to be able to 
predict the convective diffusion heat/mass transfer rates to a cylin- 
drical target whose height and diameter are comparable to, but less 
than, the diameter of the circular cross-stream jet, thereby simulat- 
ing the same geometric configuration as a typical burner rig test 
specimen located in the cross-stream of the combustor exit nozzle. 
The first set exploits the naphthalene sublimation technique to de- 
termine the heat/mass transfer coefficient under isothermal condi- 
tions for various flow rates (Reynolds numbers). The second set, 
conducted at various combustion temperatures and Reynolds num- 
bers, utilized the temperature variation along the surface of the 
above-mentioned target under steady-state conditions to estimate 
the effect of cooling (dilution) due to the entrainment of stagnant 
room temperature air. The experimental information obtained is 
used to predict high temperature, high velocity corrosive salt vapor 
deposition rates in burner rigs on collectors that are geometrically 
the same. The agreement with preliminary data obtained from 
NazSO, vapor deposition experiments is found to be excellent. 


20706 (SAND—85-8028) ECUT pulse combustion re- 
search program: a milestone report. Bramlette, T.T. (ed.). 
(Sandia National Labs., Livermore, CA (USA)). Feb 1986. 
Contract AC04-76DRO00789. 58p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE86007747. 

Purpose of this document are: (1) to report the technical 
progress achieved in the pulse combustion research project that is 
sponsored by the Energy Conversion and Utilization Technologies 
(ECUT) Program of the Department of Energy, and (2) to make 
the experimental and theoretical capabilities developed in this 
project known to a wide audience in order to stimulate collabora- 
tive interactions with manufacturers and potential users of pulse 
combustion equipment. The Sandia pulse combustion facility is de- 
scribed in detail and the current understanding of the fluid mechan- 
ics, combustion, valving dynamics, chemical kinetics, and heat 
transfer associated with pulse combustion is summarized. The com- 
puter models are described and preliminary results discussed. Ob- 
jectives and current status of the work recently initiated on a Rijke- 
type pulse combustor that burns liquid fuels are discussed. Finally, 
the future direction of the program is indicated. 


20707 Mathematical model of low amplitude pulse com- 
bustion systems using a Helmholtz resonator-type approach. 
Lee, J.H.; Dhar, B.; Soedel, W. (Purdue Univ., West Lafay- 
— IN Journal of Sound and Vibration; 98: 379-401(Feb 

Pulse combustion devices consisting of one or two combus- 
tion chamber-pulse tube combinations attached to a exhaust decou- 
pling chamber and a long exhaust pipe were modeled by using 
Helmholtz resonator concepts. Comparisons of theory with experi- 
ment are presented and questions of operational stability are dis- 
cussed. 15 references. 
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20708 (NP—6751139) Low-temperature heat utilization 
for electrical or mechanical power production. Organic Ran- 
kine Cycle System. Partial progress report. Randrup Chris- 
tensen, P. (Thomas Ths. Sabroe, Hoejbjerg (Denmark)). Sep 
1985. 24p. (In Danish). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751139. 

This report deals with the OCR (Organic Rankine Cycle) 
plant installed at the waste incineration plant, KARA 1/S, in Ros- 
kilde. The report gives a description of the plant, the project's 
progress and a projection of calculation results based on measure- 
ments. The calculations deal with: 1. Efficiency as a function of the 
steam generator temperature. 2. Net efficiency as a function of the 
steam generator temperature at various condensing temperatures. 3. 
Stated generator efficiency as a function of the steam generator 
temperature. 4. Stated generator efficiency as a function of the 
steam generator temperature at various condensing temperatures. 5. 
Stated generator efficiency as a function of the condensing temper- 
ature. 


20709 (PB—86-104353/XAB) Understanding stirling en- 
gines. Technical paper. Beale, W. (Volunteers in Technical 
Assistance, Inc., Arlington, VA (USA)). 1984. 30p. (VITA/ 
TP—1:05/84). NTIS, PC A02/MF AO1. 

The paper describes the basic Stirling engine, as well as 
some of the most promising modern varieties. The intent is to famil- 
iarize people in developing countries with the engine’s operation 
and range of applications. 
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20710 (BNL—51947) National synchrotron light source. 
Annual report 1985, October 1, 1984-September 30, 1985. 
Thomlinson, W.; White-DePace, S. (eds.). (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Oct 1985. Contract AC02- 
76CH00016. 306p. NTIS, PC A1l4/MF A0O1; 1; GPO Dep. 
File Number DE86007844. 

The NSLS has made great strides in the past year. Both 
storage rings are now in full operational status. The users have as- 
sembled a most impressive array of beam lines and are making cre- 
ative use of them. This report outlines the status, describes the facil- 
ity, and discusses some of the science which is being produced. The 
facility represents not only a large increase in the national capacity 
to do synchrotron research, but a new level of capability, with fur- 
ther gains occurring rapidly. 


20711 The International Cyclotron Conferences twenty- 
five years of progress. Martin, J.A. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee). pp 1-2 of Tenth inter- 
national conference on cyclotrons and their applications. 
Marti, F. New York, NY; Institution of Electrical and Elec- 
tronics Engineers (1984). (CONF-8404143—). Contract 
AC05-840R21400. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

This brief introduction reviews a few of the highlights of the 
nine previous meetings to perhaps convey an appreciation of the 
time-scale of the significant achievements of past years and to leave 
the thought that the future is as filled with promise as was the past. 
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an (CERN—85-07, pp 35-79) Survey on modern 
high power lasers. Witte, K.J. (Max-Planck-Institut 
fuer Quantenoptik, Garching, Germany, F.R.). 10 Jun 1985. 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The requirements to be met by lasers for particle accelera- 
tion are partially similar to those already known for fusion lasers. 
The power level wanted in both cases is up to 100 TW or even 
more. The pulse durations favourable for laser accelerators are in 
the range from 1 ps to nals anamemeiite & en tadeabteine 
ns. The energy range for laser accelerators is thus 
smaller than that for fusion lasers: 1-100 kJ versus several 100 bd. 
The design criteria of lasers meeting the requirements are discussed 
in the following. The COs, iodine, Nd:glass and excimer lasers are 
treated in detail. The high repetition rate aspect will not be particu- 
larly addressed since for the present generation of lasers the wanted 
rates of far above 1 Hz are completely out of scope. Moreover, for 
the demonstration of principle these rates are not needed. 


20713 (CONF-8509176—, pp Al-A12) HHIRF plus 8- 
Tm facility. Young, G.R. (Oak Ridge National 
Lab., TN). Nov 1985. NTIS MF AOl. File Number 
DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Nuclear and atomic physics projects planned for the ORNL 
booster synchrotron are outlined. These include strange meson and 
hyperon production and QED Tests. The necessary characteristics 
for the machine are considered and basic specifications for a pair of 
synchrotron rings in the 20-600 MeV/A range are outlined. In con- 
clusion relevant questions to be considered at the workshop are 
listed. Material is presented in rough outline form. 


20714 (CONF-8509176—, pp U1-U5) Panel discussion. 
Lynen, U. (Gesellschaft fuer Schwerionenforschung, Darm- 
stadt, West Germany). Nov 1985. NTIS MF AOl. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

The characteristics of the proposed 8 Tm synchrotron are 
briefly described, including the production of secondary beams. 
Possible experiments are then listed. These include multiple produc- 
tion, impact parameter measurements, excitation functions and se- 
lected particle production experiments. Material is presented in 
rough outline form. 


20715 (DOE/ER/10569—T4) [Collective acceleration of 
ions using high current relativistic electron beams]. 

report, 1 June 1984-31 December 1985. Nation, J.A.; Seyler, 
C.E. (Cornell Univ., Ithaca, NY (USA). School of Electri- 
cal Engineering). 1985. Contract AC02-80ER10569. 19p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE860061 10. 

The status of the equipment used in this research is reported, 
including the pulse line facilities, data acquisition equipment, and a 
planned prototype repetition rate pulser system. Development of di- 
agnostic facilities is described, including an average electron veloci- 
ty measurement capability, and a basic S band measurement capa- 
bility for the measurement of wave properties at about 3 GHz. Ex- 
perimental and theoretical results are highlighted and the directions 
of proposed research are indicated. Emphasis is shifting to the 
study of parametric excitation of waves. Theoretical and numerical 
studies focussed on space charge waves interacting with longitudi- 
nal wiggler fields. A new accelerator concept called a “meander 
line” is reported in which microwave radiation is propagated along 
an undulating waveguide. (LEW) 
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20716 (DOE/ER/40216—003) Accelerator research stud- 
ies. Technical progress report, July 1, 1985-June 30, 1986. 
(Maryland Univ., College Park (USA)). 1986. Contract 
AC05-85ER40216. 88p. NTIS, PC A05/MF A011; 1; GPO 
Dep. File Number DE86006798. 

Progress is reported in these areas: study of instabilities and 
emittance growth in periodic focusing systems for intense beams; 
study of collective ion acceleration by intense electron beams and 
pulse powered plasma focus; and study of microwave sources and 
parameter scaling for high-frequency linacs. (LEW) 


20717 (FNAL-TM—1374) Coupling impedance and 
energy loss with magnet laminations. Gluckstern, R. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Nov 1985. 
Contract AC02-76CH03000. 17p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86006312. 

The purpose of this note is to review the calculation of lon- 
gitudinal coupling impedance for the Fermilab Booster and to es- 
timte the energy loss in the magnet laminations. 


20718 (LA-UR—85-4251) Status report on the Los 
Alamos National Laboratory Ion Beam Facility. Woods, R.; 
Tesmer, J.; Rowton, L.; Ingalls, W.; Chaparro, G.; Goos- 
ney, G.; Shadel, D.; Hunt, L. (Los Alamos National Lab., 
NM (USA)). 15 Nov 1985. Contract W-7405-ENG-36. 6p. 
(CONF-8510285—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86004730. 

From Institute of Electrical and Electronic Engineers con- 
ference; Chicago, IL, USA (21 Oct 1985). 

The Ion Beam Facility operated for 6000 machine hours last 
year, ranging in energy from 300 Kev to 24 Mev. Improvements 
include cryopumps replacing diffusion pumps, a rebuilding of the 
tandem chopper electronics and the vertical’s corona charging 
system. Methane molecules were successfully accelerated by the 
vertical in quantities of hundreds of nanoamperes. Two replacement 
magnet power supplies on the tandem and a completely new capac- 
itor shell regulator on the vertical are soon to be installed. 


20719 (SLAC-CN—316) SLC vertical survey network. 
Friedsam, H.; Goldsmith, T.; Oren, W.; Pietryka, M.; 
Pitthan, R.; Pushor, T.; Ruland, R. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). 24 Dec 1985. Con- 
tract AC03-76SF00515. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86006805. 

During 1984 and 1985 the SLC alignment group established 
and measured a system of elevation benchmarks (BM’s) over the 
whole of the SLAC site, ranging from the injector area to the NGS 
horizontal control point (surface monument) AA on the hill to the 
east of the collider hall outside the radiation fence. Precise eleva- 
tions are needed in general for survey, alignment, placement, and 
monitoring of SLC tunnels and components. In particular, precise 
elevations of the survey instruments, mounted over penetrations to 
the tunnels and over the horizontal control points, are needed for 
the reductions of measured distances on the surface. Precise eleva- 
tions were also needed at several other locations, like sector 1, 10, 
19, and 30 along the LINAC (for the Global Positioning System 
measurements), outside of the IR 8 access to PEP (to connect the 
run from the SLC Master Benchmark R306 close to LINAC station 
100 + 00 through the PEP SIT tunnel), and at the south-west adit 
to the SLC tunnel (to connect the BSY run). Permanent bench- 
marks were, therefore, installed close to these locations. To mini- 
mize errors and simplify re-leveling, turning points were also per- 
manently installed. Figure 1 shows the locations of the elevation 
benchmark east of LINAC sector 30 and the course of the preman- 
ently installed leveling runs. 


20720 (TRI-PP—85-86) TRIUMF KAON factory. Vogt, 
E. (TRIUMF, Vancouver, British Columbia (Canada)). Oct 
1985. 10p. (CONF-850921—10). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86900761. 

From 5. international conference on hypernuclear and kaon 
physics; Upton, NY, USA (9 Sep 1985). 

A proposal has been prepared to build a KAON factory at 
TRIUMF using the present TRIUMF sector-focused cyclotron 
(520 MeV, 100 pA) as an injector to a system of synchrotrons de- 
signed to achieve 30 GeV and 100 pA. Following the various sec- 
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tions of this proposal we describe here briefly the compelling case 
in Canada for such a KAON factory, our view of its science, its 
system of new accelerators, beam lines and initial experimental fa- 
cilities, and the present status of the proposal. 14 refs., 12 figs. 


20721 A generalization of the child-langmuir relation for 
one-dimensional time-dependent diodes. Kadish, A.; Jones, 
M.E.; Peter, W. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2576-2578(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The steady-state Child-Langmuir relation between current 
and applied voltage has been a basic principle upon which all 
modern diode physics has been based. With advances in pulsed 
power technology and diode design, new devices which operate in 
vastly different parameter regimes have recently become of interest. 
Many of these devices cannot be said to satisfy the strict require- 
ments necessary for Child-Langmuir flow. For instance, in a recent 
pulsed electron device for use in high-current accelerators, the ap- 
plied voltage is sinusoidal in time. In another case, development of 
sources for heavy ion fusion necessitates understanding of transient 
current oscillations when the voltage is applied abruptly. We derive 
the time-dependent relationship between the emitted current and 
time-dependent applied voltage in a nonrelativistic planar diode. 
The relationship is valid for arbitrary voltage shapes V(t) applied to 
the diode for times less than the beam-front transit time across the 
gap. Using this relationship, transient and time-dependent effects in 
the start-up phase of any nonrelativistic diode can be analyzed. 


20722 Revision of and documentation for the standard 
version of the POISSON group codes. Warren, J.L.; Boi- 
court, G.P.; Menzel, M.T.; Rodenz, G.W.; Vasquez, M.C. 

Alamos National Laboratory, Los Alamos, NM). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2870- 
2872(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Los Alamos Accelerator Theory and Simulation Group 
(AT-6) maintains and distributes a standard version of the Poisson- 
Group codes (LATTICE, AUTOMESH, TEKPLOT, POISSON, 
PANDIRA, MIRT, FORCE, SUPERFISH, and SFO1). These 
codes are the product of man-decades of development under the 
guidance of R.F. Holsinger and K. Halbach. The main applications 
are in the design of electromagnets (POISSON and PANDIRA) 
and rf cavities (SUPERFISH). Other applications include electro- 
statics, heat transport, and finding mathematical surfaces of mini- 
mum area. With special financial support from DOE-HEP, we have 
revised and corrected the standard version and are writing a com- 
prehensive manual containing many examples and a summary of the 
theory behind the codes. This paper illustrates some of the capabili- 
ties of the codes and summarizes the manual. The revised codes are 
available upon request. 


20723 Accelerator vibration issues. Tennant, R.A. (Los 
Alamos National Laboratory, Los Alamos, NM). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2868-2869(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Vibrations induced in accelerator structures can cause parti- 
cle-beam jitter and alignment difficulties. Sources of these vibra- 
tions may include pump oscillations, cooling-water turbulence, and 
vibrations transmitted through the floor to the accelerator struc- 
ture. Drift tubes (DT) in a drift tube linac (DTL) are components 
likely to affect beam jitter and alignment because they normally 
have a heavy magnet structure on the end of a long and relatively 
small support stem. The natural vibrational frequencies of a drift- 
tube have been compared with theoretical predictions. In principle, 
by knowing natural frequencies of accelerator components and 
system vibrational frequencies, an accelerator can be designed that 
does not have these frequencies coinciding. 





2785 / ERA-11/9 


20724 Self-consistent klystron simulations. Carlsten, 
B.E.; Tallerico, P.J. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2837-2839(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A numerical analysis of large-signal klystron behavior based 
on general wave-particle interaction theory is presented. The com- 
puter code presented is tailored for the minimum amount of com- 
plexity needed in klystron simulation. The code includes self-con- 
sistent electron motion, space-charge fields, and intermediate and 
output fields. It also includes use of time periodicity to simplify the 
problem, accurate representation of the space-charge fields, accu- 
rate representation of the cavity standing-wave fields, and a sophis- 
ticated particle-pushing routine. In the paper, examples are given 
that show the effects of cavity detunings, of varying the magnetic 
field profile, of electron beam asymmetries from the gun, and of 
variations in external load impedance. 


20725 Beam-cavity interaction measurements in a DAW 
structure. Iwashita, Y.; Mavrogenes, G.S.; Potter, J.M.; 
Schriber, S.O.; Swenson, D.A. (Los Alamos National Labo- 
ratory, Los Alamos, NM). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2846-2848(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 —- 

ode excitations induced by relativistic electron beams have 

been measured in a disk-and-washer (DAW) structure. The struc- 
ture had three washers, each with four radial support stems, and 
half-disk end terminations. The design DAW operating frequency 
was 1300 MHz, the same as that used to accelerate the electron 
beam. Both short-pulse (35-ps, 800-Hz, 17-nC/pulse) and long-pulse 
(10-ys, 2-A average) conditions were used in the beam-excitation 
experiments. Mode spectra were measured and identified using low- 
power techniques employed after the high-power beam measure- 
ments. Mode frequency calculations for the complete three-washer 
geometry were performed using URMEL for up to m = 7. Calcu- 
lated results are compared with data determined from low-power 
and beamdriven excitation of the DAW structure. 


20726 An RFQ resonator modeling computer program. 
Potter, J.M. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2854-2856(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 ee 

¢ mathematical background for a multiportnetwork-solv- 

ing program is described. A method for accurately numerically 
modeling an arbitrary, continuous, multiport transmission line is dis- 
cussed. A modification to the transmission-line equations to accom- 
modate multiple rf drives is presented. An improved model for the 
radio-frequency quadrupole (RFQ) accelerator that corrects previ- 
ous errors is given. This model permits treating the RFQ as a true 
eightport network for simplicity in interpreting the field distribution 
and ensures that all modes propagate at the same velocity in the 
high-frequency limit. The flexibility of the multiport model is illus- 
trated by simple modifications to otherwise two-dimensional sys- 
tems that permit modeling them as linear chains of multiport net- 
works. 


20727 A high-power, solid-state RF source for accelerator 
cavities. Vaughan, D.R.; Mols, G.E.; Potter, J.M.; Reid, 
D.W. (Westinghouse Electric Corp., Defense and Electron- 
ics Center, Baltimore, MD). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2857-2859(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 Ma 


1985) 
uring. the past few years the Defense and Electronics 
Center of Westinghouse Electric Corporation has developed a 
solid-state, 250-kW peak, rf amplifier for use with the SPS-40 radar 
system. This system has a pulse length of 60us and operates across 
the frequency band from 400 to 450 MHz. Because of the potential 
use of such a system as an rf source for accelerator applications, a 
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collaborative experiment was initiated between Los Alamos Nation- 
al Laboratory and Westinghouse to simulate the resonant load con- 
ditions of an accelerator cavity. This paper describes the positive 
results of that experiment as well as the solid-state amplifier archi- 
tecture. It also explores the future of high-power, solid-state ampli- 
fiers as rf sources for accelerator structures. 


20728 Application of accelerators in research and indus- 
try 1984. Part I. Duggan, J.L.; Morgan, I.L.; Martin, J.A. 
(eds.). North-Holland Physics Publishing; Amsterdam, 
Netherlands (1985). 64lp. (DOE/ER/40189—1-Pt.1; 
CONF-841117—Pt.1). Elsevier North-Holland, 52 Vander- 
bilt Ave., New York, NY 10017. File Number T186006809. 
Contract FG05-85ER40189. 


From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Part I of these proceedings includes papers on: atomic phys- 
ics and related phenomena, synchrotron experiments, nuclear phys- 
ics and astrophysics, studies of controlled thermonuclear reactions, 
ion implantation, semiconductors, materials modification, backscat- 
tering and channeling. Separate abstracts were prepared for 131 
papers in Part I of the conference proceedings. (LEW) 


20729 Application of accelerators in research and indus- 
try 1984, Part II. Duggan, J.L.; Morgan, I.L.; Martin, J.A. 
(eds.). Amsterdam, Netherlands; North-Holland Physics 
Publishing (1985). 523p. (DOE/ER/40189—1-Pt.2; CONF- 
841117—Pt.2). Elsevier North-Holland, 52 Vanderbilt Ave., 
New York, NY 10017. File Number T186006810. Contract 
FG05-85ER40189. 


From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Part II of these proceedings includes papers on: PIXE, mi- 
croprobes, SIMS, nuclear analysis, mass spectroscopy, surface stud- 
ies, single particle upsets, accelerator technology, detectors, spec- 
trometers, dosemeters, and their calibration, accelerator production 
of radioisotopes and targets for nuclear research, radiation process- 
ing and accelerator safety, geoscience and activation analysis, to- 
mography and radiography, radiation therapy and medical research. 
Separate abstracts were prepared for 115 papers in Part II of the 
conference proceedings. (LEW) 


20730 Present status and probable future capabilities of 
heavy-ion linear accelerators. Bollinger, L.M. (Argonne Na- 
tional Laboratory, Argonne, IL). pp 504-510 of Tenth inter- 
national conference on cyclotrons and their applications. 
Marti, F. New York, NY; Institution of Electrical and Elec- 
tronics Engineers (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

The general characteristics of heavy-ion linacs are summa- 
rized, with emphasis on the similarities and differences of systems 
based on different technologies. The main design considerations of 
superconducting linacs are outlined, the many projects based on 
this technology are listed, and a new concept for a superconducting 
injector linac is described. The role of RFQ structures for heavy- 
ion acceleration is summarized. A concluding section lists some 
probable applications of heavy-ion accelerators during the next 
decade. 


20731 Cyclotrons as mass spectrometers. Clark, D.J. 
(Lawrence Berkeley Laboratory, Berkeley, CA). pp 534-539 
of Tenth international conference on cyclotrons and their 
applications. Marti, F. New York, NY; Institution of Elec- 
trical and Electronics Engineers (1984). (CONF-8404143—). 


Contract AC03-76SF00098. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

The principles and design choices for cyclotrons as mass 
spectrometers are described. They are illustrated by examples of 
cyclotrons developed by various groups for this purpose. The use 
of present high energy cyclotrons for mass spectrometry is also de- 
scribed. 
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REFER ALSO TO CITATION(S) 20716, 20725, 20747, 20760 


20732 (BNL—37505) Simple analytic formula for the 
strength of spin depolarizing resonance. Lee, S.Y. (Brookha- 
ven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. ‘10p. (CONF-8506173—10). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86006238. 

From Workshop on polarized beams at the SSC; Ann Arbor, 
MI, USA (10 Jun 1985). 

A simple analytic formula is derived to explain the periodici- 
ty of spin depolarizing resonance. The spin depolarizing resonance 
strengths of CPS and SPS at CERN and the lattices of meson fac- 
tory at TRIUMF are used to compare with the analytic formula. 


20733 (CERN—85-07, pp 156) Experiment on 30 nm 
spots. Willis, W. (European Organization for Nuclear Re- 
search, Geneva, Switzerland). 10 Jun 1985. NTIS (US Sales 
Only), PC Al1/MF AOl. File Number DE86780380. 
(CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 


20734 (JINR—D-9-84-817, pp 120-129) Methods for 
magnetostatic field calculation. Vorozhtsov, S.B. 1984. (In 
Russian). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Two methods for magnetostatic field calculation: differential 
and integrat are considered. Both approaches are shown to have 
certain merits and drawbacks, choice of the method depend on the 
type of the solved problem. An opportunity of combination of these 
two methods in one algorithm (hybrid method) is considered. 


20735 (JINR—D-9-84-817, pp 80-89) Some problems on 
the theory of an accelerating mode. Pashkov, P.T. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1984. 
(In Russian). NTIS (US Sales Only), PC A07/MF A01. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Basic peculiarities of longitudinal particle motion in cyclic 
aceelerators are considered on the example of a proton synchrotron 
in which longitudinal electric field is generated by means of resona- 
tors placed along the accelerator orbit and phased in the corre- 
sponding way. A formula permitting to determine minimum beam 
momentum spread is obtained. 


20736 (JINR—D-9-84-817, pp 215-224) Charged particle 
beam monitoring by means of synchrotron radiation. Pana- 
syuk, V.S.; Anevskij, S.I. (Gosudarstvennyj Komitet Stan- 
dartov Soveta Ministrov SSSR, Moscow). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

tical methods for monitoring the number of accelerated 

electrons and electron energy by means of beam synchrotron radi- 
ation (SR) as well as peculiarities of SR characteristics of beams 
with a small radius of the orbit are considered. Optical methods for 
charged particle beam monitoring are shown to ensure operative 
and precise monitoring the number of particles and particle energy. 
SR sources with large axial dimensions of an electron beam have 
specific spectral angular and polarization characteristics. If electron 
angular distribution at deflection from the median plane is notice- 
ably wider than angular distribution of SR of a certain electron, rel- 
ative SR characteristics of these sources are calculated with high 
accuracy. 
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20737 (KEK—83-19) Wake field acceleration using a 
cavity of elliptical cross section, part 1: WELL. A computer 
code for wake fields in a cavity of elliptical cross section. 
Chin, Yongho. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Nov 1983. 29p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86700966. 

A computer code WELL is developed for the calculation of 
the wake fields in a cavity of elliptical cross section. The method is 
basically an extention of that of BCI to the 3-dimensional computa- 
tion, i.e., Maxwell's equations are solved in the time domain with 
boundary conditions. Open boundary conditions are used so as to 
simulate infinitely long beam pipes. Good agreements within a few 
percents are shown between the results of the computation by 
WELL and BCI in a cylindrically symmetrical structure. An exam- 
ple of computation in an elliptical structure gives a reasonable 
result and points out that the deflection of particles by the trans- 
verse wake field is severe. 


20738 (KEK—83-20) Calculation of the TE) mode by the 
extended version of SUPERFISH. Higo, Toshiyasu. (Nation- 
al Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
Dec 1983. 13p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86700967. 

The code SUPERFISH was extended to calculate the Q 
value of TEs modes in axially symmetric cavities of arbitrary shape. 
The calculated Q values are compared with the analytically deter- 
mined ones for the pillbox and spherical cavities, and they agree 
within a few percents. The Q values for other types of cavities are 
calculated and they are found to agree within 10% with the meas- 
ured ones. 


20739 (RAL—85-037) Improving vertex position determi- 
nation by using a kinematic fit. Forden, G.E.; Saxon, D.H. 
(Rutherford Appleton Lab., Chilton (UK)). May 1985. 19p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86700968. 

A method is developed for improving decay vertex recon- 
struction by using kinematic fits. This is applied to generated charm 
meson decays. An improvement of 16% in the vertex position 
measurement along the flight path is achieved. 


20740 A beam profile monitor for the NSLS VUV ring 
employing linear photodiode arrays. Nawrocky, R.J.; Ga- 
layda, J.; Shu, D.M.; Yu, L.H. (Brookhaven National Labo- 
ratory, Upton, NY). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 1893-1895(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Among the most important parameters of a storage accelera- 
tor are the position and size of the particle beam. In an electron 
machine, these parameters can be derived from measurements of 
the emitted synchrotron radiation. We discuss a system which mon- 
itors the two-dimensional profile of the synchrotron light in the 
NSLS VUV ring using commercially available high-resolution 
linear photosensitive diode arrays. The optical system has been de- 
signed to match the size of the image space to the dimensions of 
the diode sensor area. The scanning rate is automatically adjusted 
to hold the peaks of the profiles constant over a wide range of 
beam intensity variations. Video signals from the diode sensors can 
be readily interfaced to a computer for beam diagnostic purposes. 
Optics and factors determining the overall resolution of the system 
are discussed. Preliminary results of beam observations are present- 
ed. 


20741 Muon beam polarization at the LAMPF biomedi- 
cal —_ Paciotti, M.A.; Bradbury, J.N.; Heffner, R.H.; 
Leon, M.; Rink, D.; Rivera, O.M. (Los Alamos National 
Laboratory, Los Alamos, NM). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3338-3340(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Recent modifications to the LAMPF Biomedical Channel 
have improved versatility for stopping pion and muon physics ex- 
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periments. High muon polarization was achieved by favorable kine- 
matic selection of the decay muons. This polarization has been 
measured and found to be close to the design expectation of about 
85%. The Hanle method was employed to measure the polarization 
by observing left-right decay asymmetry at right angles to the beam 
with small precession fields (0-50 gauss). This technique is particu- 
larly suitable for high-intensity muon beams. 


20742 The free-electron laser variable bridge coupler. 
Spalek, G.; Billen, J.H.; Garcia, J.A.; Giles, P.M.; Hansbor- 
ough, L.D.; McMurry, D.E.; Stevens, S.B. (Los Alamos 
National Laboratory, Los Alamos, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 2860-2862(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Los Alamos free-electron laser (FEL) is being modified 
to test a scheme for recovering most of the power in the residual 
20-MeV electron beam by decelerating the microbunches in a linear 
standing-wave accelerator and using the recovered energy to accel- 
erate new beam. A variable-coupler low-power model that reso- 
nantly couples the accelerator and decelerator structures has been 
built and tested. By mixing the TE:0: and TE:02 modes, this device 
permits continuous variation of the decelerator fields relative to the 
accelerator fields through a range of 1:1 to 1:2.5. Phase differences 
between the two structures are kept below 1° and are independent 
of power-flow direction. The rf power is also fed to the two struc- 
tures through this coupling device. Measurements were also made 
on a three-post-loaded variable coupler that is a promising candi- 
date for the same task. 


4303 Auxiliaries And Components 


REFER ALSC TO CITATION(S) 20733, 21020, 21808, 21809, 21810, 21811, 
21812, 21814, 21815, 21818, 21819, 21820, 21822 


20743 (BNL—37636) Materials science EXAFS line at 
the NSLS: characterization and initial operations. Heald, 
S.M.; Pick, M.A.; Tranquada, J.M.; Sayers, D.E.; Budnick, 
J.1.; Stern, E.A.; Wong, J.; Stuckey, G.; Chester, A.; Woo- 
lery, G. (Brookhaven National Lab., Upton, NY (USA); 
North Carolina State Univ., Raleigh (USA); Connecticut 
Univ., Storrs (USA); Washington Univ., Seattle (USA); 
General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Center). 1985. Contract AS05- 
80ER 10742;W-31-109-ENG-38;A.C02-76CH00016. Tp. 
(CONF- 850734—21). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86007131. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

The characterization and initial operation of a materials sci- 
ence EXAFS beam line at the NSLS is described. This line has a 
unique combination of components including a 4-crystal focusing 
monochromator and SiC collimating mirror. Discussion of the mon- 
ochromator will include a comparison with conventional two crys- 
tal designs and techniques for maintaining crystal alignment during 
EXAFS scans. The dispersive nature of the monochromator also 
allows a measurement of the NSLS emittance which appears to be 
near design values. This means significant intensity gains can be re- 
alized with a collimating mirror which is planned as a future addi- 
tion to the beam line optics. Some experimental results will be used 
to demonstrate the capabilities of the beam line. 5 refs. 


20744 (CERN—85-07, pp 83-84) Summary report of the 
working group 1 on FEL and IFEL. Renieri, A. (ENEA, 
Frascati, Italy. Div. Fisica Applicata). 10 Jun 1985. NTIS 
(US Sales Only), PC All/MF AOI. File Number 
DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The two topics, FEL as accelerator driver and IFEL as ac- 
celerator, have been investigated in this working group. In this 
short note I summarize the main conclusions derived during the 
four days work. 


20745 (CERN—85-07, pp 92-113) High power radiation 
guiding yg for laser driven accelerators. Cutolo, A.; So- 
limeno, S. (Istituto Nazionale di Fisica Nucleare, Naples, 
Italy. Di partimento di Elettronica; Naples Univ., Italy). 10 
Jun 1985 NTIS (US Sales Only), PC All/MF. A0l. File 
Number DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

This paper reviews the main problems encountered in the 
design of an optical system for transmitting high fluence radiation 
in a laser driven accelerator. Particular attention is devoted to the 
analysis of mirror and waveguide systems. 


20746 (CERN—85-07, pp 157-165) LASERTRON for a 
linear collider in TeV region. Takeda, S.; Fukushima, Y.; 
Kamei, T.; Matsumoto, H.; Mizuno, H.; Noguchi, S.; _ Sato, 
i Shidara, a Shintake, oa Takata, K. (Osaka Univ., 
Japan. Inst. of Scientific and Industrial Research; National 
Lab. for High Energy Physics, Oho, Ibaraki, Japan; Tokyo 
Univ., Japan. Inst. for Solid State Physics; Tokyo Univ., 
Tanashi, Japan. Inst. for Nuclear Study; Shizuoka Univ., 
Hamamatsu, Japan. Research Inst. of Electronics). 10 Jun 
1985. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Research and development on a new type of rf source "LA- 
SERTRON” have been started for an electron-positron linear col- 
lider in the multi-TeV energy region. In the LASERTRON, 
bunches of electrons are emitted at the photocathode with a mode- 
locked laser modulated at the microwave frequency. A prototype 
LASERTRON Mk-I has been developed and the rf power of 1.6 
kW has been generated at the frequency of 2884 MHz. 


20747 (CERN—85-07, pp 229) Summary report of the 
working group 4 on accelerator considerations. Willis, W. 
(European Organization for Nuclear Research, Geneva, 
Switzerland). 10 Jun 1985. NTIS (US Sales Only), PC All/ 
MF AOl. File Number DE86780380. (CONF-840957—; 
ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 


20748 (CERN—85-07, pp 237) Possible parameters of 1 
TeV x 1 TeV Two-Beam Accelerator. Myers, S. (European 
Organization for Nuclear Research, Geneva, Switzerland). 
10 Jun 1985. NTIS (US Sales Only), PC Al11/MF AO1. File 
Number DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The attached parameters are suggested by the Two-Beam 
Accelerator group for a 1 TeV x 1 TeV collider with luminosity of 
10° cm?s*. 


20749 (CONF-8509176—, pp K1-K30) Secondary beams 
and the synthesis of exotic nuclei. Nitschke, J.M. (Lawrence 
Berkeley Lab., CA). Nov 1985. NTIS MF AOl. File 
Number DE86004599. Contract AC03-76SF00098. 

From Workshop on intermediate energy heavy ion physics; 
Oak — TN, USA (23 Sep 1985). 

With the advent of modern fast cycling synchrotrons capa- 
ble of delivering high intensity heavy ion beams up to uranium, the 
production of secondary radioactive ion beams (RIBs) with suffi- 
cient intensity has become feasible. The basic production mecha- 
nism is the fragmentation of near relativistic heavy ion beams on 
light targets. The physical facts underlying the efficient conversion 
of stable beams into RIBs are: (1) at beam energies of several 100 
MeV/A thick conversion targets (1-10 g/cmz) can be used, which, 
for nuclei near stability, convert on the order of .1 to 1% of the 
primary beam into secondary beams, (2) the secondary beams are 
emitted into a narrow phase space (small transverse and longitudi- 
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nal emittances), and (3) these emittances are of the correct magni- 
tude to match the acceptances of suitably designed storage accumu- 
lator rings. From a primarily experimental point of view experi- 
ments with RIBs can be divided into three categories: (1) Experi- 
ments that measure properties of the secondary beams as such, like 
masses, Q-values, and magnetic moments, B-decay studies of im- 
planted exotic nuclei, and Moessbauer spectroscopy. (2) Experi- 
ments that use external targets. This includes the synthesis of exotic 
nuclei with neutron- or proton-rich beams, implantation of RIBs for 
tracer studies in solid state physics, and biomedical applications. 
Many well established experimental techniques can be used in these 
two categories, while (3), the use of internal targets, represents in 
many ways new challenges to experimenters in nuclear and atomic 
physics. 


20750 (DESY-SR—85-09) Output diagnostics of the graz- 
ing incidence plane grating monochromator BUMBLE BEE 
(15 to 1500 eV). Jark, W.; Kunz, C. (Deutsches ger 
Synchrotron (DESY), Hamburg (Germany, F.R.); Hamburg 
Univ. (Germany, F.R.). 2. Inst. fuer Experimentalphysik). 
Sep 1985. 15p. (CONF- 850734—18). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86900828. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, a USA (29 Jul 1985). 

The BUMBLE BEE is a bakeable uhv compatible plane 
grating monochromator, with a fixed exit beam, and the capability 
to suppress higher order radiation in a wide energy range. The in- 
strument was built to be used in connection with a uhv reflectome- 
ter and has a differential pumping section between the optical com- 
ponents and the sample, allowing a pressure of 10~5 torr in the ex- 
perimental chamber without influencing the uhv in the monochro- 
mator. The monochromator is not optimized for resolution. Due to 
its location at a beamline with a short source distance we achieve 
only medium resolving power in the order of E/AE = 200. The 
primary goal is the suppression of higher orders, fortunately the 
thus selected operating parameters for the coupled rotations of the 
optical components also give nearly the highest available output. 
The instrument is characterized in great detail. The performance of 
the instrument is discussed and compared with extensive theoretical 
calculations. 


20751 (DESY-SR—85-10) Performance of the FLIPPER 
monochromator at the wiggler/undulator at HASYLAB. Senf, 
F.; v. Rautenfeldt, K.B.; Cramm, S.; Lamp, J.; Schmidt- 
May, J.; Voss, J.; Kunz, C.; Saile, V. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Sep 1985. 1lp. (CONF-850734—19). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86900829. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

After almost ten years of successful operation at a bending 
magnet beamline of HASYLAB the FLIPPER monochromator 
was transferred to a 32-pole wiggler/undulator. With new grazing 
incidence optics the original energy range of 15 to 450 eV could be 
extended to more than 1500 eV. The gain in intensity is approxi- 
mately two orders of magnitude. Undulator effects are observed be- 
tween 36 eV and 900 eV and contribute considerably to this intensi- 
ty gain. Monochromators of the FLIPPER type are ideally match- 
ing the emission characteristics of undulators. The main problem 
with wigglers at high energy storage rings is the heat load on the 
optical elements. 


20752 (DL/SCI/TM—4iA) Beam position monitors for 
the high brightness lattice. Ring, T. (Daresbury Lab. (UK)). 
Jun 1985. 18p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number 5E86700976. 

Engineering developments associated with the high bright- 
ness lattice and the projected change in machine operating param- 
eters will inherently affect the diagnostics systems and devices in- 
stalled at present in the storage ring. This is particularly true of the 
beam position monitoring (BPI) system. The new sixteen unit cell 
lattice with its higher betatron tune values and the limited space 
available in the redesigned machine straights for fitting standard 
BPI vessels forces a fundamental re-evaluation of the beam position 
monitor system. The design aims for the new system are based on 
accepting the space limitations imposed while still providing the 
monitor points required to give good radial and vertical closed 
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orbit plots. The locations of BPI’s in the redesigned machine 
straights is illustrated. A description of the new BPI assemblies and 
their calibration is given. The BPI'’s use capacitance button type 
pick-ups; their response is described. 


20753 (INIS-SU—315, pp 189-194) Neutron source com- 
plex for physical researches based on the proton beam of a 
meson factory. Bulkin, Yu.M.; Kazarnovskij, M.V.; Kol- 
mychkov, N.V. 1984. (In Russian). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The neutron source complex representing a system of two 
targets irradiated with a proton beam of the meson facility is de- 
scribed. Neutron targets are situated in the biological sheilding 
made of steel and heavy concrete 6 m thick complete with 8 chan- 
nels for neutron beam extraction. The first target surrounded by 
heavy water moderator with an insert of liquid deuterium is a 
source of thermal and cold neutrons. The second target is used as a 
pulse neutron source in time-of-flight investigations. Each neutron 
target represents a fuel assembly of natural uranium or lead cooled 
by water A possibility to use PuO. and 7H*U breeding targets is 
provided. The peak and beam densities of thermal and cool neutron 
fluxes on a surface of a cool moderator constitute 7.5 x 1015 3 x 
10%5, and 1.8 x 10'°, 0.9 x 10° neutr/(cm?xs) respectively. Basic 
characteristics are presented along with neutron source design pro- 
viding a possibility of target and moderator modification, installa- 
tion of neutron reflector and experimental devices in the vicinity of 
a target. 


20754 (INIS-SU—315, pp 212-216) Neutron generator 
with neutron yield of 10'7S*, Voronin, G.G.; Dyumin, A.N.; 
Morozov, A.V.; Smolin, V.A.; Tarvid, G.V.; Tokarev, B. B. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1984. (In 
Russian). NTIS (US Sales Only), PC Al8/MF AOl. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Neutron generator with a vertical disposition of the acceler- 
ating tube and with operating voltage of 160 kV is described. The 
generator allows one to obtain deuteron current up to 20 pA at 20 
m beam diameter on a rotating titanium target saturated by tritium. 
Duoplasmatron ion source permits to obtain deuteron current up to 
30 pA at a discharge current of 5 A. Neutron yield is proportional 
to deuteron current within a swide yield interval. Yield absolute 
value at a current on a target of 15 uA consitututed 10’? neutr/s. 
Neutron flux of 10 neutr/s was achieved on the external side of 
the target. Block diagrams of the neutron generator and target 
device are presented. 


20755 (INIS-SU—315, pp 261-265) Distribution of deu- 
terons and neutron yield from targets with a substrate. 
Dekhter, M.I.; Ezhov, S.N.; Primenko, G.I. (Kievskij Gosu- 
darstvennyj Univ., Ukrainian SSR). 1984. (In Russian). 
S (US Sales Onl y), PC Al8/MF AOl1. File Number 

DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The distribution of implanted deuterium concentration and 
D-D neutrons yield from targets with backing are studied. The nu- 
merical calculations of neutron yield from copper targets with vari- 
ous metallic backing are presented. 


20756 (INIS-SU—315, pp 323-237) Electronic-mechani- 
cal device for tested samples control in neutron beams. Isaev, 
A.G.; Kisurin, K.K.; Kolotyj, V.V.; Popov, V.V.; Khaldin, 


S.F. ‘1984. (In Russian). NTIS (US Sales Only), "PC A18/ 
an -" File Number DE86780375. “(CONF.8310228— 
oO 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Electronic-mechanical device (EMD) used for studying neu- 
tron interaction with nuclei at the Y-240 isochronous cyclotron ac- 
cording to the type "with a sample-without a sample” is described. 
EMD with electric motor realizes transposition of six samples and 
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establishes duration of separate exposures (1.5 and 10 min) and a 
number of exposures (from 1 up to 999) before each measuring 
cycle. EMD automatically interlocks inputs of translation and accu- 
mulating spectrometer systems at the end of each exposure, accom- 
plishes sample transposition, switches over data storage device 
memory extents, and performs a start-up of the subsequent expo- 
sure. 


20757 (INS—490) LASERTRON Mark-I: a prototype of 
laser-triggered RF-source for linacs in the TeV region. Fuku- 
shima, Y.; Kamei, T.; Matsumoto, H. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study; National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Mar 1984. 10p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86700970. 

A prototype of new RF-sources, LASERTRON, has been 
developed for an electron-positron linear collider in the multi-TeV 
region. In the LASERTRON, pulsed electron beams are generated 
by irradiating a photocathode with laser pulses modulated at the 
RF-frequency and are accelerated into a cavity. Fundamental char- 
acteristics of the prototype LASERTRON, Mark-I, was studied, 
and RF-power of 1.6 kW was generated successfully at the RF-fre- 
quency of 2884 MHz by applying the accelerating voltage of 30 
kV. 


20758 (INS-NUMA—51) Construction of the LITL 
cavity structure. Itoh, S.; Masuda, S.; Ukai, Y.; Hirao, Y. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study; To- 
shiba Corp., Tsurumi, Kanagawa (Japan). Tsurumi Works). 
Jan 1984. 18p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86700972. 

This report presents briefly the mechanical consideration for 
the 100 MHz four-vane RFQ (radio frequency quadrupole accelera- 
tor) structure construction. At first, the theoretical vane shape re- 
quired to obtain the RFQ electric field distribution was determined. 
A numerically controlled milling machine was employed for the 
precise machining of the complicated shape. The data sets for NC 
machining and for checking the size of three-dimensional coordi- 
nates were made up. A small vane model was machined by way of 
trial experiment to check the data to verify the circular interpola- 
tion programmed NC machining method, and to investigate cutter 
interference. The errors in the measurement in machining were less 
than +-30 micrometer. The resonator tank is 56 cm in inner diame- 
ter and 138 cm in length, and is made of mild steel of 35 mm thick- 
ness. The inside wall was plated with copper thickly. Various con- 
ditions for the copper plating were investigated. Four vanes were 
assembled within the cavity of the RFQ. The vanes were built in 
the cavity tank with high dimensional accuracy. It was a matter of 
primary concern to design acceptable mechanical RF joints and 
select suitable RF contact elements for a high Q value of the RFQ 
resonator cavity. Finally, the Q value was measured, and was 
10,600. The cavity was able to be evacuated to 107 Torr. 


20759 (JAERI-M—84-181) Miniaturized target chamber 
for 2MV Van de Graaff accelerator. Suzuki, Kenji; Katano, 
Yoshio; Aruga, Takeo; Shiraishi, Kensuke. (Japan Atomic 
ee y Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Oct “1984. 41p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700977. 

A miniaturized target chamber was constructed in attach- 
ment to the center duct of the 2MV Van de Graaff accelerator for 
use in investigations on irradiation damage of structural materials 
by means of electron microscopy. The chamber was aimed chiefly 
to have high performance similar to that of large-sized chambers, 
especially in measurements of irradiation temperature and ion-cur- 
rent density. A preliminary performance test shows that the speci- 
mens can be irradiated with ions accelerated by the 2MV Van de 
Graaff under well-controlled conditions in the miniature target 
chamber. 


20760 (JINR—9-85-113) Magneto-optical elements of U- 
400 cyclotron beam transport system. Bondarenko, P.G.; 
Gul'bekyan, G.G.; Ivanenko, A.I. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions). 1985. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86700978. 


The parameters and construction peculiarities of the magne- 
to-optical elements of transport system of the external heavy ion 
beams with 1.25 T.m. maximum magnetic rigidity of U-400 isoch- 
ronous cyclotron and of a few vacuum devices are presented. The 
transport system consists of the elaborated doublets of quadrupole 
lenses (1.3 T/m gradient of the magnetic field, the 0.3 m pole 
length, 0.11 m aperture), deflecting magnets (1.3 magnetic field in- 
duction, 1 m bending radius, 45 deg deflection angle, 0.08 m gap) 
and correcting magnets (0.04 T magnetic induction, 0.18 m pole 
length, 0.115 m gap). Vacuum lock with 0.5-2 s speed of response 
are used. At present the beam transport system of nine magnetoop- 
tical channels has been developed and effectively put into oper- 
ation. 


20761 (JINR—13-85-150) VIS-10 powerful, high-voltage 
source with thyristor control and stabilization. Stepanyuk, 
V.L. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1985. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86700969. 

The VIS-10 powerful high-voltage source with controlled 
voltage from -2 to -10 kV is described. It provides the maximum 
current of 1A. The instability of the high voltage is less than 1.5%. 
The electronic protection of the VIS-10 source against current 
overload is provided. The VIS-10 device is designed to supply the 
electron beam multicharged ion source. 


20762 (GJINR—D-9-84-817, pp 145-163) Magnetic mirror 
with plasma ECR heating as a multicharged ion source. Golo- 
vanivskij, K.S. (Universitet Druzhby Narodov, Moscow, 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
A0O7/MF AOl. File Number DE86780374. (CONF- 
8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Physical principles of plasma confinement and heating in a 
magnetic mirror with ECR heating intended for ensurance of in- 
tense production of high charge state ions are considered. It is 
shown how the conditions of electron-hot plasma confinement in 
the magnetic mirror correlate with requirements for multiple ioni- 
zation. Parameters of plasma of present and future ECR-sources of 
multicharged ions as well as parameters of an ECR source of urani- 
um nuclei are presented. 


20763 (JINR—D-9-84-817, pp 130-144) Recent progress 
in electron cyclotron resonance (ECR) ion sources. Jongen, 
Y. (Louvain Univ., Louvain-la-Neuve, Belgium. Lab. du 
Cyclotron). 1984. NTIS (US Sales Only), PC A07/MF AO1. 
File Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of ont) particle accelerators; Dubna, USSR (11 Sep 1984). 

ECR sources are stable and reproducible devices, extremely 
successful in producing intense beams of highly charged ions. For 
the reason of better understanding their operation some ideas on 
ECR operating conditions are presented. The design of a recent 
high performance ion source - the source ECREVIS is shown. 
Beam currents obtained with the source in Berkeley are given. 
Computer calculations of some argon ionization cross-sections and 
ionization rates for various argon ions versus electron temperature 
are presented. It is shown that the parameter, ntau, describing the 
system is the most essential one (n is the electron density in the 
plasma and tau is the time during which the ions are exposed to the 
ionizing electrons). Charge exchange, in ectoristages, gas recircula- 
tion, magnetic confinement and electrons motion are considered. 


20764 (JINR—D-9-84-817, pp 196-204) Heavy ion moni- 
toring systems in accelerators. Sikolenko, V.F. 1984. (In 
Russian). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Heavy ion monitoring systems in accelerators with an oppor- 
tunity of computerized data output are described. Two groups of 
monitors of heavy ion beam parameters: transparent and semitran- 
sparent are considered. Signal electrodes, magnetoinduction sensors 
and monitors on the basis of residual gas ionization are considered 
in the group of transparent detectors. Designs of ionization moni- 
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tors are presented. A beam profile monitor on the basis of a 
multiwire ionization chamber is considered in the group of semi- 
transparent detectors. 


20765 (JINR—R-9-85-199) Magnetic field in the Dubna 
synchrocyclotron center. Alenitskij, Yu.G.; Zaplatin, N.L.; 
Ivashkevich, S.A.; Morozov, N.A.; Onishchenko, L.M.; 
Chesnova, S.I.; Shishlyannikov, P.T. (Joint Inst. for Nuclear 
ee Dubna (USSR). Lab. of Nuclear Problems). 1985. 
. (In Russian). NTIS e Sales Only), PC A02/MF AO1. 

Fite Number DE86700973 

The shaping of the magnetic field in the Dubna synchrocy- 
clotron is described. The purposes of this investigation are to obtain 
the required radial dependence of average magnetic field decreasing 
in the accelerator central region, and to correct the lowest field 
harmonics amplitudes up to values less than permissible. The 
changes in the synchrocyclotron magnetic system provide the use 
of the vertical ion source. The shimming has resulted in the first 
harmonics amplitude decrease less than 0.4mT for radii r <= 30 
cm. The corrections of the Dubna synchrocyclotron magnetic field 
median plane is described. The mean radial component of the mag- 
netic field was measured using the system of induction coilds. The 
measurement accuracy and requirements for the measurement 
system are discussed. After reassemblying of the ferromagnetic ele- 
ments of the magnetic system the anti Bsub(r) value does not 
exceed 0.4 mT. It corresponds to the magnetic field plane deviation 
by not more than 1 cm. 


20766 (KEK—83-27) Main ring polarimeter at KEK 12 
GeV PS. Sato, Hikaru; Hiramatsu, Shigenori; Toyama, Ta- 
keshi; Arakawa, Dai; Sakamoto, Hiroshi; Imai, Ken-ichi; 
Tamura, Norio. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Mar 1984. 21ip. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86700975. 

An internal polarimeter was constructed to detect the beam 
polarization from T sub(P) = 500 MeV to 12 GeV. The polarime- 
ter was installed in the main ring of KEK proton synchrotron and 
successfully used for the measurement of the beam polarization at 
500 MeV in order to study depolarizing resonances during accelera- 
tion in the booster synchrotron. We report the design and the per- 
formance of the polarimeter and the results of the first measure- 
ment. 


20767 (KEK—83-28) First acceleration test of polarized 
protons in KEK PS. Hiramatsu, Shigenori; Sato, Hikaru; 
Toyama, Takeshi. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Mar 1984. 22p. NTIS (US. Sales 
Only), PC A02/MF AO1. File Number 1DE86700971. 

The outline of the polarized proton acceleration project at 
KEK and the results of the first acceleration test are described. De- 
polarization in the 500 MeV booster synchrotron was investigated 
as the first step of this program. The beam polarization was meas- 
ured in the 20 MeV beam transport line from the linac to the boost- 
er and in the main ring at the injection energy. About 40% of the 
linac beam polarization was kept in the main ring. This acceleration 
test encouraged us to proceed with this program. 


20768 (LA-UR—85-3739) PHERMEX as an injector to a 
modified betatron. Moir, D.C.; Gisler, G.R. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 4p. (CONF-8510203—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002441. 

From Compact accelerator workshop/conference; Liver- 
more, CA, USA (23 Oct 1985). 

The PHERMEX accelerator is a pulsed three-cavity, 50- 
MHz, standing-wave rf linear accelerator. It is used to produce a 
30-MeV, 200-ns envelope of electrons for flash radiography and 
electron beam experiments. The 200-ns electron pulse contains 10 
micropulses. The FWHM of a single micropulse is 3.3 ns. Peak mi- 
cropulse current varies from 350 to 850 A with widths of 3 and 5 
ns, respectively. We propose to inject this beam into a solenoidal 
field with a neutralizing background gas and stack the PHERMEX 
micropulses in a 28-cm-dia ring to obtain a 3-ns multi-kiloampere 
beam. Coupled to the background magnetic field will be a ramped 
field driven by a magnetic flux compression generator. Beam kinet- 
ic energy approaching 100 MeV is theoretically possible. Simula- 
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tions of ring stability with and without the accelerating field are 
presented. 9 refs., 4 figs. 


20769 (LBL— 18635, pp 195-196) ECR ion source for the 
88-Inch Cyclotron. Lyneis, C.M.; Brown,,L.; Clark, D.J.; 
Elo, D.; Jongen, Y.; Lam, R.; Morris, D.; Peterson, R. May 
1985. NTIS, PC Ai2/MF AOl. File Number DE850i3312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

During this second year of a 2 year construction program, 
the fabrication and installation of the ECR (Electron Cyclotron 
Resonance) heavy ion source for the cyclotron was essentially com- 
pleted. As described in last year’s report, the ECR source will in- 
crease the energies of heavy ion beams from the cyclotron by a 
factor of 2-3 for masses between neon and argon, and will extend 
the mass range from argon to krypton for beams at the Coulomb 
barriers of 5 MeV/nucleon. In addition operational efficiency will 
be improved because the frequent source changes of the present 
PIG source will not be necessary. 


20770 (LBL—18635, pp 198-200) Computer simulation 
of an electron-beam-generated plasma ion source. Nitschke, 
J.M.; Lemmertz, P.K.; Babala, R. May 1985. NTIS, PC 
A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A novel ion source based on an electron-beam-generated 
plasma has been developed for the on-line isotope separator OASIS 
at the SuperHILAC. This source has been studied extensively in 
on-line and off-line experiments. The anode of the source consists 
of two circular end pieces mechanically and electrically connected 
by a cylindrical grid. One end wall acts as a thin window that 
admits the radioactive species from heavy ion nuclear reactions and 
the other has a central opening for the extraction of the ion beam. 
The anode grid is surrounded at close distance by a coaxial cath- 
ode. The cathode is indirectly heated by electron bombardment and 
kept at a negative potential Vo (typically ~ 100V) with respect to 
the anode. The whole ion source is operated at a high potential V/ 
sub ex/ (typically 10-30 KV) with respect to an extraction elec- 
trode located in front of the perforated anode endplate. The func- 
tion of this electrode is to extract, accelerate and shape the ion 
beam. 


20771 (LBL—18635, pp 209-210) Improvements in the 
facili 


Bevalac computing ity. McParland, C. May 1985. NTIS, 
PC A12/MF AO0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

There have been several improvements in Bevalac comput- 
ing over the last year. The long-awaited NSD Bevalac VAX 
(called BEVAX) has been installed in the newly constructed 51L 
computer area. This facility is designed to allow experimental data 
acquisition computers using the DATACQ software package to 
analyze and display experimental data on-line. Following installa- 
tion, data acquisition and analysis software from both the HISS and 
GSI VAX were moved to this system. This now makes a consistent 
data acquisition and programming environment available to almost 
all experimental areas at the Bevalac. The system currently sup- 
ports 21 Bevalac experimenters doing both data acquisition and 
analysis. To date, two experimental efforts at the Low Energy 
Beam Line (LBL, Michigan State) have used the system for on-line 
analysis during their experimental runs. 


20772 (SLAC-CN—238) System for savings 6 MW of 
SLC rf system line power. Farkas, Z.D. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Jul 1983. 
Contract AC03-76SF00515. 5p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86007261. 

This note describes a system that enables us to reach the re- 
quired 21 MV/M SLC gradient with 40 MW - 5 ps klystrons. It 
requires a superconducting 2.5 4s microwave delay line (MDL) to 
be installed in series with the existing SLED network, but can save 
up to 6 MW of site line power. 
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20773 (SLAC-CN—317) Alignment labeling scheme for 
the reverse bends, instrument sections, and the final focus 
beam line elements and their supports. Friedsam, H.; Oren, 
W.; Pitthan, R.; Pushor, R.; Ruland, R. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). 24 Jan 1986. 
Contract AC03-76SF00515. 4p. NTIS, PC A02/MF A0O1; 1; 
GPO Dep. File Number DE86007260. 


20774 (SLAC-PUB—3838) Electronic trigger for the 
ASP experiment. Wilson, R.J. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Nov 1985. Contract 
AC03-76SF00515. 5p. (CONF-8511150—7). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86007029. 

From Workshop on triggering, data acquisition and comput- 
ing for high energy/high luminosity hadron-hadron colliders; Bata- 
via, IL, USA (11 Nov 1985). 

The Anomalous Single Photon (ASP) electronic trigger is 
described. The experiments is based on an electromagnetic calorim- 
eter composed of arrays of lead glass blocks, read out with photo- 
multiplier tubes, surrounding the interaction point at the PEP stor- 
age ring. The primary requirement of the trigger system is to be 
sensitive to low energy (0.5 GeV and above) photons whilst dis- 
criminating against high backgrounds at PEP. Analogue summing 
of the PMT signals and a sequence of programmable digital look-up 
tables produces a “dead-timeless” trigger for the beam collision rate 
of 408 kHz. 6 refs., 6 figs. 


20775 (TRI-PP—85-80) Magnetic channel for the extrac- 
tion of H™ ions. De Vita, E. (TRIUMF, Vancouver, British 
Columbia (Canada)). Sep 1985. 3p. (CONF-850920—10). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86900763. 

From 9. international conference on magnet technology; 
Zurich, Switzerland (9 Sep 1985). 

The conceptual design details of a magnetic channel to be 
used in extracting H™ ions from the TRIUMF cyclotron are pre- 
sented in this paper. Design specifications require that the field 
strength in the extraction region of the channel be between 2 and 3 
kG and that it provide, over the channel length, a reduction in the 
cyclotron field of approximately 412 kG-cm. In addition, the field 
strength external to this region is required to be low so as to mini- 
mize its effect on previous turns of the beam. The channel fields 
were calculated with the aid of the program GFUN. The results of 
these calculations are presented and discussed in terms of the design 
criteria stated above. Power and cooling requirements, choice of 
conductor, and certain problems in practical implementation are 
also discussed. 4 refs., 7 figs. 


20776 Electron wind in strong wave guide fields. 
Krienen, F. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 2912-2914(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The x-ray activity observed near highly powered wave 
guide structures is usually caused by local electric discharges origi- 
nating from discontinuities such as couplers, tuners or bends. In 
traveling waves electrons are shown to move in the direction of the 
power flow. Seed electrons can multipactor in a traveling wave, 
the moving charge pattern is different from the multipactor in a 
resonant structure and is self-extinguishing. Given sufficient pri- 
mary sources, the charge density in the wave guide will modify im- 
pedance and propagation constant of the wave guide. An estimate 
is made of the radiation level inside the output wave guide of the 
SLAC, 50 MW, S-band, klystron. Possible contributions of radi- 
ation to window failure are discussed. 


20777 Thermal and structural analysis of ring compo- 
nents by the finite element method. Alforque, R.; Sharma, S. 
(National Synchrotron Light Source, Brookhaven National 
Laboratory, Upton, NY). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3051-3053(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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In a previous report, a thermal study was made in order to 
determine the effects of a shift in the electron vertical orbital plane, 
and the resulting displacement of the wiggler photon beam striking 
the inner surface of the vacuum chamber. Since then, due to some 
changes in the physical parameters of the vacuum chamber, a new 
design had been developed. The new geometry is quite different 
from the one described in, due primarily to an increase in the 
chamber vertical aperture which was opened to 23 mm. from an 
initial opening of 6 mm. Subsequently, a new study was conducted 
for this new chamber design that included a structural analysis in 
order to determine the stresses and deflections of the vacuum 
chamber due to the combined thermal and mechanical loading. It 
should be noted that various geometrical models were analyzed 
before the final geometry was decided. This report will only de- 
scribe in detail the results of the thermal and structural analysis of 
the final geometry using the finite element code, ANSYS. 


20778 A versatile RF controller. Howard, D. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2876- 
2878(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The low level RF system developed for the new Bevatron 
local injector provides precise control and regulation of the RF 
phase and amplitude for three 200MHz linac cavities. The main fea- 
tures of the system are: extensive use of inexpensive, off-the-shelf 
components; ease of maintenance; and adaptability to a wide range 
of operation frequencies. The system utilizes separate function, 
easily removed RF printed circuit cards interconnected via the 
edge connectors. Control and monitoring are available both locally 
and through the computer. This paper describes these features as 
well as the few component changes that would be required to 
adapt the techniques to other operating frequencies. 


20779 New RF power system for superHILAC. Fugitt, 
J.; Lancaster, H.; Sorensen, R. (Lawrence Berkeley Labora- 
tory, University of California, Berkeley, CA). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2873-2875(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The upgraded rf system for the SuperHILAC is now oper- 
ational using 9 new tetrode amplifiers. Each amplifier can produce 
in excess of 1Mw of 70 Mhz pulsed rf power. Ferrite is used to 
decouple the screen grid circuit and to absorb parasitic oscillations. 
This results in a very stable amplifier with reasonable gain. This 
system uses a common 6 Mw anode power supply and crowbar 
system. Overall system efficiency has been increased significantly. 
We project a 3 year payback on the equipment cost, realized from 
the power savings alone. 


20780 Fabrication and operation of the 4 MV 53 MHZ 
RF system for the fermilab antiproton source debuncher ring. 
Griffin, J.E.; Bharadwaj, V.; MacLachlan, J.A.; Misek, J.E.; 
Moretti, A. ‘(Fermi National Accelerator Laboratory, Bata- 
via, IL). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 2806- 
2808(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Design of a 53 MHz 4 MV short duty cycle rf system for 
bunch rotation in the Fermilab antiproton source has been de- 
scribed previously. Fabrication and installation of the system has 
been completed. The rf cavities in the system are completely evacu- 
ated welded aluminum structures, each capable of generating 700 
kV with a very low duty factor. This report describes fabrication 
procedures, multipactor inhibiting techniques, and initial operating 
experience with the system. Of particular interest is the capability 
for reduction of the rf voltage to a very small value within 40 mi- 
croseconds (25 turns) at the end of the momentum reduction, thus 
inhibiting further bunch rotation. 
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20781 Fermilab tevatron high level RF accelerating sys- 
tems. Kerns, Q.; Kerns, C.; Miller, H.; Reid, J.; Tawzer, S.; 
Webber, R.; Wildman, D. (Fermi National Accelerator Lab- 
oratory, Batavia, 60510 IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2809-2811(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Eight tuned rf cavities have been installed and operated in 
the FO straight section of the Tevatron. Their mechanical place- 
ment along the beam line enables them to be operated for colliding 
beams as two independent groups of four cavities, group 1-4 accel- 
erating antiprotons and group 5-8 accelerating protons. The only 
difference is that the spacing between cavities 4 and 5 was in- 
creased to stay clear of the FO colliding point. The cavities can 
easily be rephased by switching cables in a low-level distribution 
system (fan-out) so that the full accelerating capability of all eight 
cavities can be used during fixed target operations. Likewise, the 
cables from capacitive probes on each cavity gap can be switched 
to proper lengths and summed in a fan-back system to give an rf 
signal representing the amplitude and phase as “seen by the beam,” 
separately for protons and antiprotons. Such signals have been used 
to phase lock the Tevatron to the Main Ring for synchronous 
transfer. A cavity consists of two quarter-wave resonators placed 
back to back with a coaxial drift tube separating the two accelerat- 
ing gaps by 7 radians. The cavities are very similar to the proto- 
type which has been previously described® and is operating as Sta- 
tion 8 in the Tevatron. Only additional water cooling around the 
high current region of the drift tube supports and a double loop 
used to monitor the unbalance current through the Hipernom mode 
damping resistor have been added. Each cavity has a Q of 
about7100, a shunt impedance of 1.2 MQ, and is capable of running 
cw with a peak accelerating voltage of 360 


20782 CW RF operation of the FMIT RFQ. Fazio, 
M.V.; Brandeberry, F.E. (Los Alamos National Laboratory, 
Los Alamos, NM). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2840-2842(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The 80-MHz RFQ for the Fusion Materials Irradiation Test 
Facility prototype accelerator has been rf conditioned for cw oper- 
ation to the design field level of 17.5 MV/m (1.68 X Kilpatrick 
limit). Experimental results and operating experience are discussed. 


20783 Analytic evaluation of the LAMPF II booster 
cavity design. Friedrichs, C.C. (Los Alamos National Labo- 
ratory, Los Alamos, NM). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2843-2845(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Through the past few decades, a great deal of sophistication 
has evolved in the numeric codes used to evaluate electromagneti- 
cally resonant structures. The numeric methods are extremely pre- 
cise, even for complicated geometries, whereas analytic methods re- 
quire a simple uniform geometry and a simple, known mode config- 
uration if the same precision is to be obtained. The code SUPER- 
FISH, which is near the present state of the art of numeric meth- 
ods, does have the following limitations: No circumferential geome- 
try variations are permissible; there are no provisions for magnetic 
or dielectric losses; and finally, it is impractical (because of the 
complexity of the code) to modify it to extract particular bits of 
data one might want that are not provided by the code as written. 
This paper describes how SUPERFISH was used as an aid in deri- 
vating an analytic model of the LAMPF II Booster Cavity. Once a 
satisfactory model was derived, simple FORTRAN codes were 
generated to provide whatever data was required. The analytic 
model is made up of TEM- and radial-mode transmission-line sec- 
tions, as well as lumped elements where appropriate. Radial trans- 
mission-line equations, which include losses, were not found in any 
literature, and the extension of the lossless equations! to include 
magnetic and dielectric losses are included in this paper. 
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20784 Materials considerations for a high power-density 
accelerator. Michelotti, R.A.; Brewton, R.J.; Bultman, N.K.; 
Mayer, A.; Tennant, R.A.; Uher, J.L. (Los Alamos National 
Laboratory, Los Alamos, NM). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2849-2851(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A 100-mA 50-MeV H°™ accelerator is being designed at Los 
Alamos. The accelerating structures will operate at 425-MHz and 
will consist of a radio-frequency quadrupole (RFQ) to 2-MeV and a 
drift-tube linac (DTL) from 2 to 50-MeV. Design parameters have 
been specified to match the maximum operating capabilities of the 
rf system: 2-ms pulse length and 6% duty factor. The accelerating 
gradient in the DTL will be 4-MV/m; the maximum electric field 
will be approximately 1.2 times the Kilpatrick limit. These design 
parameters are substantially more ambitious than those of the accel- 
erator test stand (ATS). The larger accelerating gradient and in- 
creased duty factor will increase the average power density in the 
DTL to approximately 25 times the design values for the ATS 
DTL. The increased duty factor will raise the average power densi- 
ty on the proposed RFQ to approximately 6 times the operating 
values of the ATS RFQ. The instantaneous power density on the 
drift tubes is predicted to be 60 W/sq cm, and the average power 
density is predicted to be 4 W/sq cm. These power densities are 
not excessive, but do represent design challenges in specific areas. 
Some components where thermal difficulties may be encountered 
include RFQ vanes, drift tubes, post couplers, slug tuners, rf seals, 
and tuning bars. 


20785 Cavity-coupling investigation for the phermex 50 
MHz RF accelerator. Pogue, E.W.; Buskirk, F.R. (Los 
Alamos National Laboratory, Los Alamos, NM). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2852-2853(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The PHERMEX< accelerator is a three-cavity rf linac that 
operates at 50 MHz. Each cavity has a radius of 2.3 m and a length 
of 2.6 m. The accelerator produces an electron beam with a peak 
current of 500 A and energy of 30 MeV. RF power is supplied by 
multiple 2.5-MW tetrodes feeding coaxial lines with loops in the 
cavity wall. To increase the fields, multiple tetrodes and coupling 
loops must be used in each cavity; the problems associated with 
multiple-loop coupling are investigated. 


20786 A racetrack microtron RF system. Tallerico, P.J.; 


Keffeler, D.R. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2863-2864(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The rf system for the National Bureau of Standards (NBS)/ 
Los Alamos cw racetrack microtron is described. The low-power 
portion consists of five 75-W amplifiers that drive two input ports 
in each of two chopper deflection cavities and one port in the pre- 
buncher cavity. A single 500-kW klystron drives four separate 
2380-MHz cavity sections: the two main accelerator sections, a cap- 
ture section, and a preaccelerator section. The phases and ampli- 
tudes in all cavities are controlled by electronic or electromechani- 
cal controls. The 1-MW klystron power supply and crowbar system 
were purchased as a unit; several modifications are described that 
improve power-supply performance. The entire rf system has been 
tested and shipped to the NBS, and the chopper-buncher system 
has been operated with beam at the NBS. 


20787 The Los Alamos free-electron laser (FEL) RF 
system. Tallerico, P.J.; Lynch, M.T. (Los Alamos National 
Laboratory, Los Alamos, NM). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2865-2867(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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The FEL rf system was designed for 3.6-MW rf pulses from 
two klystrons to drive two linacs and one deflection cavity at 1300 
MHz. Two 108.33-MHz subharmonic buncher cavities and one fun- 
damental buncher were also built, each powered by a 5-kW amplifi- 
er. A single phase-coherent source drives the various amplifiers as 
well as the grid of the electron gun, which is pulsed at 21.67 MHz. 
The initial buncher system did not work as well as expected, and 
the first linac tank required more rf power than anticipated. The 
light output was extremely sensitive to amplitude and phase errors. 
More powerful klystrons were developed and installed, and a 
method was discovered for operating a single subharmonic buncher 
and allowing the first linac to complete the bunching process. This 
paper shows the actual configuration used to operate the laser and 
discusses future improvements. 


20788 Tracking studies on the effects of magnet multi- 
poles on the aperture of the RHIC heavy ion collider. Dell, 
G.F.; Parzen, G. (Brookhaven National Laboratory, Upton, 
NY). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 1620- 
1622(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 ~*~ 1985). 

racking studies including the effects of random multipoles 

resulting from construction errors have been made for RHIC with 
two independent tracking programs at three different tunes. The 
studies were made using ten different sets of random errors for 
each of the programs. The aperture was defined as the worst case, 
and the results of the two programs are in good agreement. A 
second set of studies was made for which the number of dipoles 
was doubled to determine whether doubling the number of inde- 
pendent random errors results in a reduction of the effects or 
random multipoles. The results for the two cases, one dipole per 
half cell and two dipoles per half cell, indicate there is little differ- 
ence in dynamic aperture. 


20789 Tracking studies on the effects of random multi- 
poles in the 6.5 T lattice of the SSC reference designs study. 
Dell, G.F. (Brookhaven National Laboratory, Upton, NY). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 1623- 
1625(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 — 
e acceptance of lattice A (6.5 T) of the SSC Reference 
Designs Study is determined for ten different sets of random errors 
as various multipole orders are set to zero. On the basis of 400 turn 
studies it is concluded that all multipole orders in the dipoles are 
important. Further studies show that the beam crossing dipoles 
limit the acceptance--when their multipoles are scaled correspond- 
ing to an increased coil radius, the acceptance of the lattice essen- 
tially doubles. 


20790 The ie lattice. Lee, S.Y.; Claus, J.; Couran’t, 


E.D.; Hahn, H.; Parzen, G. (Brookhaven National Labora- 
— "Upton, NY). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
1626-1628(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 May _— 
An antisymmetric lattice for the proposed Relativistic Heavy 
Ion Collider at Brookhaven National Laboratory is presented, 
which has been designed to have an energy range from 7 GeV/ 
amu up to 100 GeV/amu; a good tunability of 8 and betatron tune; 
freedom in the choice of crossing angle between beams; and capa- 
bility of operating unequal species, for example, proton on gold. 
Suppression of structure resonances is achieved by a proper chtice 
of the phase advances across the insertion and the arc cells. 


Diagnostics for the NBETF actively cooled beam- 
aan Theil, E.; Jacobson, V. (Real Time Systems Group, 
Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). pp 545-552 of Fusion technology 1984. Volume 1. 
Elmsford, NY; Per, - Press (198s. (CONF-840915—). 


From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 
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Lawrence Berkeley Laboratory's Neutral Beam Engineering 
Test Facility is currently testing multi-megawatt beams with pulse 
durations of up to 30 seconds. For this purpose, an actively cooled 
beam dump composed of heat-absorbing panels that dissipate the 
beam energy via high speed water flow has been installed and 
tested. The panels are mounted in a complex assembly necessary to 
accommodate the variety of ion sources to be tested. The beam 
dump required new diagnostics of two kinds: beam diagnostics that 
provide graphic and quantitative information about the beam, as in- 
ferred from energy transferred to the water, and panel diagnostics 
that provide graphic and quantitative information about the beam 
dump itself. This paper describes the response to these require- 
ments, including new algorithms for beam profiles, and the authors 
compare this work to their earlier results for inertial beam dumps. 
Principal differences are that the power densities on the water- 
cooled panels can be only indirectly inferred from measurements of 
the transferred beam energy, and that the acquisition and prepara- 
tion of ‘raw’ data is much more complex. 


20792 Modern control techniques for accelerators. Good- 
win, R.W.; Shea, M.F. (Fermi National Accelerator Labora- 
tory Batavia, Illinois). pp 547-554 of Tenth international 
conference on cyclotrons and their applications. Marti, F. 
New York, NY; Institution of Electrical and Electronics 
Engineers (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Beginning in the mid to late sixties, most new accelerators 
were designed to include computer based control systems. Al- 
though each installation differed in detail, the technology of the six- 
ties and early to mid seventies dictated an architecture that was es- 
sentially the same for the control systems of that era. A mini-com- 
puter was connected to the hardware and to a console. Two devel- 
opments have changed the architecture of modern systems: the mi- 
croprocessor and local area networks. This paper discusses these 
two developments and demonstrates their impact on control system 
design and implementation by way of describing a possible archi- 
tecture for any size of accelerator. Both hardware and software as- 
pects are included. 


20793 High-current, low-energy synchrotrons and com- 
pressor rings. Kustom, R.L. (Physics Division, Argonne Na- 
tional Laboratory, 9700 S. Cass Avenue, Argonne, IL). pp 
511-518 of Tenth international conference on cyclotrons and 
their applications. Marti, F. New York, NY; Institution of 
Electrical and Electronics Engineers (1984). (CONF- 
8404143—). Contract W-31-109-ENG-38. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

The primary application of high-current, low-energy synch- 
rotrons and linac compressor rings is as proton drivers for pulsed- 
spallation neutron sources. They operate in the range of 500 to 
1500 MeV with extracted beam repetition rates between 12 to 100 
Hz. The time-averaged currents on target are a few tens of mi- 
croamperes today, soon will be a few hundred microamperes, and 
may be a few thousand in the future. The characteristics for the ac- 
celerators and compressor rings, their limitations, and existing and 
proposed major facilities are described. 


20794 Dual arc penning ion source gas flow experiments. 
Hudson, E.O.; Lord, R.S.; Mallory, M.L.; Antaya, T.A. 
(Oak Ridge National Laboratory, Oak Ridge, TN). pp 130- 
132 of Tenth international conference on cyclotrons and 
their applications. Marti, F. — York, NY; Institution of 
Electrical and Electronics eo (1984). (CONF- 
8404143—). Contract AC05-840) 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Support gas, when added directly to an arc or admitted to 
an auxiliary chamber of a two-arc chamber ion source, increases 
the beam intensity for multi-charged ions such as 0". To clarify 
the mechanism of this intensity increase, gas flow rates from the 
auxiliary chamber to the main chamber have been measured by 
using the ORIC cyclotron as a mass spectrometer. The results show 
that only about three percent of the gas admitted to the auxiliary 
chamber reaches the main chamber. One can then infer that the im- 
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proved operation probably results from the stabilizing effect of 
heating the common cathodes with the auxiliary arc and/or the 
more favorable distribution of the support gas to the part of the 
main arc close to the cathodes. 


20795 Progress on the LBL ECR heavy ion source. Clar, 
D.J.; Jongen, Y.; Lyneis, C.M. (Nuclear Science Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA). pp 133-136 of Tenth international confer- 
ence on cyclotrons and their applications. Marti, F. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1984). (CONF-8404143—). Contract ACO03- 
76SF00098. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

The LBL ECR ion source, which began test operation in 
January 1984, has already produced a variety of high charge state 
heavy ion beams of sufficient intensity for cyclotron operation, al- 
though actual use must wait for completion of the beam transport 
system. The source has produced 40 pA of O*, 2 pA of O%, 40 
pA of Ar®™, and 0.20 wA of Ar’. The source development has 
centered on optimizing source performance with modifications and 
parameter tuning. Future plans include construction of an SmCos 
octupole structure, and testing of solid feed techniques. The con- 
struction of the beam transport line and calculations on center 
region geometry for heavy ion axial injection into the 88-Inch Cy- 
clotron are also underway. 


20796 Three phase R.F. systems for superconducting cy- 
clotrons. Riedel, J. (NSCL, Michigan State Univ., East Lan- 
sing, MI). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-30: No. 4, 3452- 
3453(Aug 1983). 

This article describes and illustrates the three phase r-f. 
system for superconducting cyclotrons. It is discussed that the ini- 
tial design of the MSU K500 cyclotron r.f. system has since been 
changed and these changes are reviewed. The author describes 
how, after several evolutions, there is now a successful moving 
short for the 6 dee stems. The stem current flowing on the 4-inch 
O.D. inner conductor is 2600 amps RMS, resulting in a linear cur- 
rent density of 206 amps per inch. Problems with the operation of 
the r.f. system are also reviewed. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 20737 


20797 (ANL-HEP-CP—86-02) Physics at 10° 
em™*sec™ 1, Diebold, R. (Argonne National Lab., IL (USA)). 
Dec 1985. Contract W-31-109-ENG-38. 5p. (CONF- 
8511150—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005515. 

From Workshop on triggering, data acquisition and comput- 
ing for high energy/high luminosity hadron-hadron colliders; Bata- 
via, IL, USA (11 Nov 1985). 

Accelerator and detector operation at a luminosity of 10° 
cm™*sec™? are briefly discussed. While not all physics can (nor need 
be) studied at such luminosities, interactions with appropriate and 
distinctive signatures can be observed even in the presence of many 
other simultaneous events. The highest luminosities will be needed 
to reach the highest masses and/or to compensate for loss of rates 
from small branching ratios. As a rule of thumb, an order-of-magni- 
tude increase in luminosity is a relatively cheap way of achieving 
the equivalent of a doubling of the beam energy for many process- 
es. In spite of the high rates, the data acquisition and analysis for 
the detector described here are expected to be easier than for the 
standard 47 detector operating at 10°* cm™?sec™1 


20798 (BNL—37585) Pressure and lifetime behavior of 
NSLS storage rings. Halama, H.J. (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1986. Contract AC02- 
76CH00016. 20p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86006875. 

Several contributions to the total beam lifetime in an elec- 
tron storage ring are briefly discussed, including the transverse dis- 
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tribution of electrons in the bunch, the Touschek effect, beam-gas 
interactions, and various instabilities. Conditioning of the NSLS 
vuv and x-ray rings is described. The pressure-lifetime performance 
of the two rings are then presented. (LEW) 


20799 (DESY-L-Trans—289) On the compensation of so- 
lenoid field effects by quadrupole lenses. Zhelents, A.A.; Lit- 
vinenko, V.N. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Mar 1984. 10p. NTIS, PC E02; 
Available from NTIS as TIB/B85-14378. 

Translated from Russian. Preprint 81-80 Novosibirsk Inst. 
Nucl. Phys. Acad. Sci. . 

A theoretical possibility is shown of compensating the influ- 
ence of solenoid models on particle motion in storage rings by 
means of quadrupole lenses only, which is indispensable in case that 
solenoids are used for longitudinal particle polarization within the 
region of interaction. A method is proposed to construct various 
compensation schemes, in which the perturbation of motion is lo- 
calized on a small part of the storage ring perimeter and particle 
motion remains unchanged outside of this part. The described 
method permits to obtain longitudinally polarized colliding beams 
by relatively simple means for facilities, which are already in oper- 
ation. Some versions of solenoid field compensation were checked, 
which might serve for longitudinal polarization. 


20800 (KEK—83-26) Plans for use of synchrotron radi- 
ation from the Tristan rings. Introductory material and topics 
for discussions. Ando, M.; Kikuta, S. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Mar 1984. 79p. 
(In Japanese). NTIS (US Sales Only), PC AO5/MF AO1. 
File Number DE86700979. 

Soon after the first success of storing electrons at PF in 
1982, some preliminary experiments using synchrotron radiation 
were started. Since then the number of experiments and associated 
experiences using synchrotron x-radiation has grown so much that 
requirements for the beam characteristics of synchrotron x-radiation 
are now much clearer. Following are some of the requirements: 
high intensity in the current energy region, higher brightness, more 
photons in the higher energy region, and sometimes a larger beam 
size. In order to meet some of these requirements the Tristan rings, 
the accumulation and the main ring seem to be very suitable in the 
higher energy region so that plans for use of those rings are under 
way as a joint project between the Photon Factory and the users’ 
community. The following material has been collected for discus- 
sion on the above mentioned use of synchrotron radiation. Further 
details will be published as proceedings of the planned meetings. 


20801 (KEK—83-29) Application of theory of cumulative 
beam breakup in linacs to transverse instabilities in storage 
rings. Gluckstern, R.L.; Suzuki, Toshio. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Mar 1984. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700981. 

The difference equations appropriate to cumulative beam 
breakup in a multi-cavity linac are rewritten for a storage ring. For 
a single circulating bunch and a single transverse mode in a single 
cavity, two conditions are obtained for long term stability: One sets 
a requirement on the phases of the betatron and cavity oscillations 
in one revolution, and the other sets a maximum on the circulating 
current. The analysis is readily extended to several modes and sev- 
eral cavities with quite similar results. When the analysis is ex- 
tended to include several equally spaced bunches, half of the cou- 
pled bunch modes will always be unstable. Results are given for the 
growth rate of an arbitrary coupled bunch mode, including the 
effect of synchrotron oscillation sidebands. The results are in agree- 
ment with previous results for the long term stability of transverse 
oscillations in a circular accelerator using a hollow bunch distribu- 
tion in longitudinal phase space. 


20802 (LBL—20108) Neutron dose equivalent at electron 
storage rings. Swanson, W.P. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1985. Contract AC03-76SF00098. 20p. NTIS, 
PC A02/MF AO1. File Number DE86005850. 

Simple assumptions are used to predict the average dose 
equivalent from giant-resonance neutrons near a beam of circulating 
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electrons. The methodology is derived assuming uniform beam loss 
around a circular ring and numerical results are given for a pro- 
posed set of storage ring parameters. Comparison is made to the 
two limiting cases of a point source and an infinite line source of 
photoneutrons. The dose equivalent at 1 m from the ring is calcu- 
lated as a function of concrete shielding thickness and uncertainties 
are discussed. By simple scaling, the method can be applied to any 
electron storage ring or circular accelerator, or, with suitable modi- 
fication of the source term, to any device that approximates an iso- 
tropic ring source. 13 refs., 3 figs. 


20803 (LBL—20176) Review of TAC superferric magnet. 
Marks, S.; Humphries, D. (Lawrence Berkeley Lab., CA 
(USA)). 3 Sep 1985. Contract AC03-76SF00098. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86005967. 

The studies reported here include conductor current level 
optimizations at 0.15 T, 2.0 T, 3.0 T, and 3.25 T, maximum conduc- 
tor fields at 3.25 T, sensitivity of field quality to variations in the 
magnetic shunt, and effects of up-down asymmetries. This design is 
characterized by a magnetic shunt which separates the aperture 
from the primary coils. The current in the three coils, labeled I/sub 
c’/ I/sub in’/ and I/sub out’/ may be individually controlled. Two 
configurations of the trim coil, labeled I/sub c’/ were investigated. 
The three currents are to be used as parameters to control the 
dipole field value, and to zero the first two allowed harmonic com- 
ponents, the sextupole and decapole. 


20804 Calculation of displacement and helium production 
at the Clinton P. Anderson Los Alamos Meson Physics Facil- 
ity (LAMPF) irradiation facility. WF Los M.S.; sore 
D.R.; Greenwood, L.R.; Sommer, W.F. Alamos Na- 
tional Laboratory, Los Alamos, NM). p Oi9-1158 of Ef- 
fects of radiation on materials. Philadel Pia PA; American 
Society for Testing Materials (Jun 1984), (CONF- -840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

CT: Differential and total displacement and helium produc- 
tion rates are calculated for copper irradiated by spallation neutrons 
and 760 MeV protons at the Clinton P. Anderson Los Alamos 
Meson Physics Facility (LAMPF). The calculations are performed 
using the SPECTER and VNMTC computer codes, the latter 
being specially designed for spallation radiation damage calcula- 
tions. For comparison, similar SPECTER calculations are also de- 
scribed for irradiation of copper in EBR-II and RTNS-II. The re- 
sults indicate substantial contributions to the displacement and 
helium production rates due to neutrons in the high-energy tail 
(above 20 MeV) of the LAMPF spallation neutron spectrum. Still 
higher production rates are calculated for irradiations in the direct 
proton beam. These results will provide useful background informa- 
tion for research to be conducted at a new irradiation facility at 
LAMPF. 


20805 Measured radiation environment at the Clinton P. 
Anderson Los Alamos Meson Physics Facility (LAMPF) irra- 
diation facility. Davidson, D.R.; Greenwood, L.R.; Reedy, 
R.C.; Sommer, W.F. (Los Alamos National Laboratory, 
Los ‘Alamos, NM) ip (09-1208 of Effects of radiation on 
materials. Philaderpee, PA; American Society for Testing 
Materials (Jun 1984). (CONF- 840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

CT: A foil activation dosimetry experiment was conducted 
at the Clinton P. Anderson Los Alamos Meson Physics Facility 
(LAMPF) beam stop area to characterize the radiation environment 
and to identify techniques for spallation radiation measurements. 
The measured total spallation neutron flux outside the primary 
proton beam was 5.5 X 10?” neutrons/m?/5/mA + or - 7%. A pre- 
vious Monte Carlo calculation gave a total spallation neutron flux 
in approximately the same location as the dosimetry package of 6.0 
X 107 neutrons/m*/5/mA + or - 3%. Comparison between the 
measured and calculated neutron fluxes shows good agreement. To 
extend the characterization, additional spallation cross sections for 
energies up to 800 MeV and the use of foils sensitive to the epither- 
mal energy range are needed. 
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REFER ALSO TO CITATION(S) 19863, 19952, 20729, 20797, 21016, 21067, 
21215, 21570 


20806 (BNL—37506) Chlorine and bromine solar neutri- 
no experiments. Davis, R. Jr.; Cleveland, B.T.; Rowley, J.K. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. Sp. (CONF-8510278—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86005113. 

From Workshop on solar neutrinos; Moscow, USSR (2 Oct 
1985). 

The solar neutrino experiment based upon the neutrino cap- 
ture reaction *7Cl (v, e~) *7Ar has been in operation in the Homes- 
take Gold Mine at Lead, South Dakota since 1967. The results of 
this experiment are well known, and have been reported most re- 
cently to the solar neutrino conference at Lead in 1984. We report 
here the latest results from this experiment. A radiochemical neutri- 
no detector based upon the neutrino capture reaction ® Br (v, e~ ) 
*\Kr* —» ®'Kr has recently been shown to be feasible. Our plans 
for performing a full scale test of the method using the Homestake 
chlorine detector are discussed briefly. 8 refs. 


20807 (CERN-EP—85-203) Scintillating fibre detector in 
the UA2 improvement programme. Gaillard, J.M. (Euro 
Organization for Nuclear Research, Geneva (Switzerland)). 
16 Dec 1985. 13p. (CONF-850869—21). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86900830. 

From Meeting of the Particles and Fields Division of the 
American Physical Society; Eugene, OR, USA (12 Aug 1985). 

The components of a new upgraded vertex detector are de- 
scribed. A component of this new vertex detector is a compact 
tracking device made of scintillating fibers coupled to image inten- 
sifiers and CCD readout. Prototype tests are reported. 9 refs., 6 
figs. (LEW) 


20808 (CONF-860203—10) Comparison of the response 
of a Nal scintillation crystal with a pressurized ionization 
chamber as a function of altitude, radiation level and Ra-226 
concentration. Provencher, R.; Smith, G.; Borak, T.B.; 
Kearney, P. (Colorado State Univ., Fort Collins (U SA)). 
1986. Contract AC05-840R21400. 9p. NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE86006211. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

The Grand Junction Uranium Mill Tailings Remedial 
Action-Radiological Survey Activities Group (UMTRA-RASA) 
program employs a screening method in which external exposure 
rates are used to determine if a property contaminated with urani- 
um mill tailings is eligible for remedial action. Portable Nal detec- 
tors are used by survey technicians to locate contaminated areas 
and determine exposure rates. The exposure rate is calculated using 
a regression equation derived from paired measurements made with 
a pressurized ionization chamber (PIC) and a Nal detector. During 
July of 1985 extensive measurements were taken using a PIC and a 
Nal scintillator with both analogue and digital readout for a wide 
range of exposure rates and at a variety of elevations. The surface 
soil was sampled at most of these locations and analyzed for 7**Ra. 
The response of the Nal detectors was shown to be highly correlat- 
ed to radiation level but not to Ra concentration or elevation. 


20809 (CONF-8509176—, pp M3-M25) Compression and 
expansion. Ritter, H.G. (Lawrence Berkeley Lab., CA). 
Nov 1985. NTIS MF A01. File Number DE86004599. 
From Workshop on intermediate energy heavy ion physics; 
Oak Rides. Bi TN, USA (23 Sep 1985). 
advantages of 4a detectors for measuring observables 
related to macroscopic models are discussed. Observables include 
two particle correlations, d/p ratios and event shapes. Plastic ball 
data is shown for Ca + Ca, Nb + Nb and Au + Au and com- 
pared with model predictions. A new 47 tracking and particle iden- 
tification detector is suggested with a dynamical range at lower en- 
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ergies and higher Z than currently available. Material is presented 
in rough outline form. 


20810 (DOE/ER/40174—1) Construction of multi-wire 
chambers for experiment 787 at Brookhaven National Labora- 
tory. Final technical report, August 1, 1984-December 31, 
1985, Louis, W.C. (Princeton Univ., NJ (USA)). Jan 1986. 
Contract FG02-84ER40174. 10p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86006823. 

This grant supports the construction of multi-wire propor- 
tional chambers, which will be employed in the detector for experi- 
ment 787 at Brookhaven National Laboratory: A Study of the 
Decay K* — m*v anti v. . The chambers have exceptionally low 
mass and measure the three dimensional positions of secondary par- 
ticles from the vertex to an accuracy of a few millimeters. By test- 
ing with cosmic ray muons the chambers are found to have wide 
voltage plateaus and good efficiencies. 


20811 (FEI—1557) Logics for organization of amplitude 
and time windows in the experiments on study of the n-y co- 
incidences. Devkin, B.V.; Lychagin, A.A.; Mironov, A.N.; 
Nesterenko, V.S. (Gosudarstvennyj Komitet po 
— zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
rgeticheskij Inst.). 1984. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86701031. 
The logics of organization of amplitude and time “windows” 
in the spectrometer for measuring neutron spectra and ‘y-quanta 
from the n(n, n'y) reaction is described. The specific feature of the 
system is assignment of amplitude windows” by digital method. 
Principle electronic device circuits description of their performance 
and spectra obtained with their assistance are shown. 


20812 (IFUSP-P—369) Low P/sub T/ bias introduced by 
a large acceptance calorimeter trigger. Anjos, J.C.; Escobar, 
C.O.; Malbouisson, A.P.C.; Santoro, A.F.S.; Souza, M.H.G. 
(Sao Paulo Univ., Sao Carlos (Brazil). Dept. de Fisica). 


1982. 8p. (CBPF-NF—036/82). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86900864. 

It is argued that the large acceptance calorimeter triggers 
now being employed for the investigation of deep-inelastic hadron- 
hadron scattering introduce a strong low-rho/sub T/ bias, thus 
masking any possible jet structure. Suggestions are made on how to 
trigger on jets using such calorimeters. 


20813 (INIS-SU—315, pp 115-119) Measurement of fis- 
sion cross sections of heavy nuclei by the method of pulse 
synchronization. Goverdovskij, A.A.; Gordyusin, A.K.; 
Kuz'minov, B.D.; Mitrofanov, V.F.; Sergachev, A.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-E Ont PCS Inst.). 1984. (In 
Russian). NTIS (US Sales » PC Al8/MF AOl1. File 
Number DES6780375. (CONF-8310228—-Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Technique for measuring fast neutron induced heavy nucleus 
fission cross-section ratios at electrostatic accelerators operating 
under pulse conditions is described. The D(a, n)*He reaction in a 
gas deuterium target is used as a neutron source. Fission fragment 
detection as accomplished by means of the double ionization fission 
chamber filled with (90% Ar + 10% COs) mixture under the pres- 
sure of 1.8 atm. Estimation of a total error in measuring results of 
uranium isotopes fission cross-sections ratios is given; it consititutes 
1-2%. 


(INIS-SU—315, PP 150-153) Possibility of the 
2351) alpha value measurement in the thermal point by the re- 
search ‘y-multiplicity spectrometry in a steady-state research 
reactor. Adamchuk, Yu.V.; Kovtun, A.L.; Muradyan, G.V.; 
Shchepkin, Yu.G.; Georgiev, Gs Kalinkova, N.; Panteleev, 
Ts.; Stancheva, N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii; Bylgarska Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 1984. 
(In Russian). NTIS (US Sales Only), PC A18/MF AOI. File 
Number DE86780375. (CONF-8310228—Vol.4). 
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From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Technique for absolute measuring of “alpha” *°°U value is 
described. Measurings with the use of the multisection scintillation 
“Romashka” detector with 16.6 volume in the horizontal IRT-2000 
reactor channel by the method of y-radiation multiplicity spectrom- 
etry. Energy of neutrons falling on a sample is measured by the 
time-of-flight method with resolution of 125%. The detector meas- 
ures multiplicity of y-radiation capture and fission from the *°U 
sample. Fission acts are recorded by two Si-detectors. Systems of 
beam collimation and detector sheilding made of lead and paraffin 
are described. The electron apparatus is accomplished in the 
CAMAC standard on the base of the TPA-1001/i microcomputer. 
Electronics block diagram is presented, and data processing proce- 
dure is described. The performed measurings have revealed a use- 
fulness of the above technique for absolute determination of the 
“alpha” 7°5U constant in a thermal point. 


20815 (INIS-SU—315, pp 154-158) Scintillation detector 
of associated a-particles for time-of-flight spectrometer of 
fast neutrons. Kovrigin, B.S.; Pal’shau, 1.0. (Leningradskij 
Tekhnologicheskij Inst. ,USSR). 1984. (In Russian). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Amplitude pulse spectra were measured to determine opti- 
mum thickness on an organic scintillation film used in a-particle de- 
tector on a deuteron beam. The detector, including a scintillator on 
the base of polystyrene 4.5 mg/cm? and 10 mg/cm? thick and also 
photomultiplier tube, was placed in one chamber with tritium deu- 
terium target. In the usage of the film 4.5 mg/cm? thick location of 
a proton peak in an amplitude spectrum of deuterium target coin- 
cides with location of a-peak in tritium target spectrum. For the 
film 10 mg/cm? thick a proton peak of deuterium target is shifted 
with respect to a-peak of tritium target. Thus, utilization of scintil- 
lation films with 10 mg/cm? thickness or above provides a separa- 
tion of a proton peak from a-peak and allows one to discriminate 
protons in recording of a-detector pulses. 


20816 (INIS-SU—315, pp 159-163) Neutron-gamma se- 
lection methods applied on time-of-flight spectrometry of fast 
neutrons. Kovrigin, B.S.; Pal’shau, I.0.; Frolov, E.A. 1984. 
(In Russian). NTIS (US Sales Only), PC A18/MF AO1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Experimental comparison of two methods of formation of a 
dynode signal in the scheme of ny-separation has been conducted. 
A stilbene crystal was used as a scintillator. Corresponding dis- 
tances between a source and scintillator were chosen in order to 
reduce probability of -y-quanta coincidence with simultaneous neu- 
tron escape. Separation parameters were optimized by the chose of 
a time constant differentiating RC-circuit or a long short-circuited 
line. Results on measuring a quality factor for two methods of 
dynode pulse formation have been presented. The obtained data in- 
dicate to higher quality of separation of the detector stilbene-photo- 
multiplier system in the formation of a dynode signal with the use 
of a short-circuited line as compared to signal formation in the RC- 
circuit. 


20817 (INIS-SU—315, pp 164-168) Initial processing 
proton spectra nn (n,p) and (n,np) reactions. Lavrova, N.S.; 
Kovrigin, B.S. (Leningradskij Tekhnologicheskij Inst., 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Improvements to the program of data primary processing for 
the aim of recovery of the initial form of emitted particles energy 
distribution are suggested. Proton energy and energy losses in (n, p) 
and (n, np) reactions excited by 14 MeV fast neutrons on a tritiun 
target are measured using the charged particle spectrometer with a 
counter telescope. The following additions to the program are de- 
scribed in short: provision for background distorts from the front 
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wall and gas in background proton passing through the investigated 
target; proton spectrum correction to a spectrometer circuit-appara- 
tus line; spectrum correction to a contribution of protons scattered 
by walls of the detector recording proton energy loss; detection ef- 
ficiency correction; correction to scattered neutrons contribution; 
more accurate correction to energy losses and a number of particles 
in a target. 


20818 (INIS-SU—315, pp 169-173) Three-parameter 
system for amplitude-time analysis for a time-of-flight spec- 
trometer of fast neutrons. Kovrigin, B.S.; Pal’shau, LO. 
(Leningradskij Tekhnologicheskij Inst., USSR). 1984. (In 
Russian). NTIS (US Sales Only), PC A1l8/MF AO1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Time-to-amplitude analysis system allowing to measure three 
parameters in each of three channels is described. The system is a 
part of the time-of-flight spectrometer for studying (n, n), (n, n'y) 
and (n, 2n) nuclear reactions initiated by 14 MeV fast neutrons. A 
scintillation film on the base of polystyrene serves as a detector of 
accompanying 2-particles, and a stilbene crystal serves as neutron 
detector. Electronics is accomplished within the Vector” standard. 
Regimes of event selection in accordance with given conditions are 
described. It is possible to measure neutron energy spectra and an- 
gular distributions with the use of the above system. 


20819 (INIS-SU—315, pp 200-205) Experimental abili- 
ties of the GEIS time-of-flight neutron spectrometer. Abrosi- 
mov, N.K.; Borukhovich, G.Z.; Kulikov, A.V.; Laptev, 
A.B.; Petrov, G.A.; Shcherbakov, S.A.; Yurchenko, V.I. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1984. (In 
Russian). NTIS (US Sales Only), PC A1l8/MF A0Ol1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The neutron time-of-flight spectrometer called GNEIS, is 
described in short. It has been created on the base of the synchro- 
cyclotron with proton energy of 1 GeV intended for studying neu- 
trons-atomic nuclei interactions within the energy range from 10? 
eV up to hundreds of MeV. The target-moderator system serves as 
a pulsed neutron source. Axes of four neutron beams pass through 
polyethylene moderator, and the fifth beam axis-through a lead 
target. It allows one to decrease a background of fast neutrons and 
powerful ‘y-radiation flare from the target for the first four beams. 
A number of protons accelerated in one acceleration cycle is equal 
to 3 x 10%! proton/s. The RDR-11/05 mini-computer is used in the 
data - measurement spectrometer system. The system is accom- 
plished in the CAMAC standard and permits to conduct both one- 
dimensional and multi-dimensional measurements in several experi- 
ments simultaneously. Basic specrtrometer parameters are present- 
ed. 


20820 (INIS-SU—315, pp 233-236) Time-of-flight spec 
trometer for measuring fission neutron spectra. Bogdze, 
A.A.; Gundorin, N.A.; Duka-Zojomi, A.; Kliman, Y 
Tishin, V.G. (Joint Inst. for Nuclear Research, Buiee 


USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Neutron time-of-flight spectrometer on the base of liquid 
NE213 scintillator with a discrimination of y-radiation in pulse 
form is described. The system has time resolution of 4 ns. Relative 
spectrometer efficiency as a function of neutron energy was de- 
fined. 


20821 (INIS-SU—315, pp 279-282) Appleation of shower 
counters for angular correlation measurements and identifica- 
tion of nuclear reaction products. Andronenko, L.N.; Vajsh- 
nene, L.A.; Kovshevnyj, G.G.; Kotov, A.A.; Nojbert, V. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1984. (In 
Russian). NTIS (US Sales Only), PC A18/MF AOl1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 
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Spectrometer for measuring angular correlations and mass 
distributions of binary reaction products is described. The spec- 
trometer is installed in a vacuum chamber with a target placed in a 
center. Parallel-plate gas shower counter (PPGSC) was used for 
the reception of the “start” time mark; three Si(Au)-detectors were 
used for the reception of the “stop” time mark and fragments 
energy measurements at the end of the drift base. PPGSC sensitive 
to the point of recording was used to record both time of the 
second fragment flight and angle between directions of scattered 
fragments of double nucleus fission. To obtain information on the 
recorded particle coordinate method of detection of a center of 
gravity the charge induced on a separated cathode with the use of 
a delay line was used. All detectors were situated in the reaction 
plane. The counter angular resolution is 1.3 deg. The spectrometer 
time resolution in a shoulder with semiconductor detectors is 700 ns 
and in a shoulder with coordinate PPGSC is 500 ns. 


20822 (INIS-SU—315, pp 302-305) Complex investiga- 

tion of (n,n’y) reaction at limited time resolution. Andreev, 

E.A.; Basenko, V.K.; Pshenichnyj, S.A.; Sit’ko, S.P.; Ste- 
panenko, V.A. (Kievskij Gosudarstvennyj Univ., Ukrainian 

SSR). 1984. (In Russian). NTIS (US Sales Only), PC A18/ 

wa _ File Number DE86780375. (CONF-8310228— 
01.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Technique of the selective spectroscopy of fast neutrons to 
investigate neutron inelastic scattering by atomic nuclei is de- 
scribed. Measuring of neutron spectra with y-quanta corresponding 
to charging of investigated excited states is the base of the above 
technique. In this case y-detector (Nal(T1)) simultaneously per- 
forms selection of events and sets a reference point of events for 
time-of-flight neutron spectrometry. Neutrons are recorded by 
seven plastic scintillators. Electrostatic accelerator is used as neu- 
tron source. The biological shielding and collimator system are de- 
scribed in short. y-detector energy resolution constitutes 20%. 
Time resolution of the time-of-flight neutron spectrometer is 6 ns. 
The electronic apparatus operates on line with the SOU-1 and 
allows one to observe the spectrum without any peaks connected 
with elastic neutron scattering. As the events selected correspond 
to an excitation of some low-lying levels, the y-spectrum is com- 
pletely identified, and uncertainty connected with provision for 
contribution of non-observed y-transitions from high-lying excited 
states is eliminated. 


20823 (INIS-SU—315, pp 306-309) Double electron spec- 
trometer. Popeko, L.A.; Rudnev, Yu.P.; Petrov, G.A. (AN 
SSSR, Leningrad. Inst. Yadernoj Fiziki). 1984. (In Russian). 
NTIS (US Sales Only), PC A18/MF AOl1. File Number 
DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Highly efficient electron spectroscopy representing helium 
cryostat with two superconducting solenoids, between which a 
scattering chamber is placed, is described. Si(Li) detectors are situ- 
ated on opposite ends of the solenoids. Energy resolution consitu- 
tutes 4.5 keV at 1 MeV electron energy. Five channels for neutron 
or elementary particle beams pass through a chamber center. Het- 
erogeneity of a magnetic field along a solenoid axis is 6%. The 
spectrometer is installed in a horisontal channel of the WWR-M re- 
search reactor and permits to investigate electron spectra both in 
the solitary and coincidence regimes with an accompanying radi- 
ation. In this case, efficiency of pair fragments recording constitutes 
40%. 


20824 (RD-CNEN-NT—004/84) Quality control of do- 
semeters. Mendes, L. (Instituto de Radioprotecao e Dosime- 
tria, Rio de Janeiro (Brazil)). 1984. 26p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86700765. 

Nuclear medicine laboratories are required to assay samples 
of radioactivity to be administered to patients. Almost universally, 
these assays are accomplished by use of a well ionization chamber 
isotope calibrator. The Instituto de Radioprotecao e Dosimetria (In- 
stitute for Radiological Protection and Dosimetry) of the Comissao 
Nacional de Energia Nuclear (National Commission for Nuclear 
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Energy) is carrying out a National Quality Control Programme in 
Nuclear Medicine, supported by the International Atomic Energy 
Agency. The assessment of the current needs and practices of qual- 
ity control in the entire country of Brazil includes Dose Calibrators 
and Scintillation Cameras, but this manual is restricted to the 
former. Quality Control Procedures for these Instruments are de- 
scribed in this document together with specific recommendations 
and assessment of its accuracy. 


20825 (KEK—83-30) EXAFS spectrometer on beam line 
10B at the Photon Factory. Oyanagi, Hiroyuki; Matsushita, 
Tadashi; Ito, Masahisa; Kuroda, Haruo. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan); Electrotechni- 
cal Lab., Sakura, Ibaraki (Japan)). Mar 1984. 27p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86700980. 

An EXAFS spectrometer installed on the beam line 10B at 
the Photon Factory is designed to cover the photon energy be- 
tween 4 and 30 keV. Utilizing either a channel-cut or two flat sili- 
con crystals as a monochromator, a beam intensity between 10° and 
10° photons/sec is obtained at 9 keV with a resolution of 1 eV. The 
performance of the spectrometer, such as a signal-to-noise ratio or 
an energy resolution is demonstrated with examples of K edge ab- 
sorption spectra of bromine, germanium, gallium arsenide, and zinc 
selenide. 


20826 (LBL—18635, pp 200-202) Study of transfer and 
breakup reactions with the plastic box. Stokstad, R.G.; 
Gazes, S.B.; Albiston, C.R.; Bantel, M.; Chan, Y.; Country- 
man, P.J.; Harvey, B.G.; Homeyer, H.; Murphy, M.J.; Tser- 
ruya, I. May 1985. NTIS, PC Al2/MF AO1. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The plastic box is an array of plastic scintillator paddles, 
light guides and phototubes arranged around the target. The light 
guides and phototubes are shown only for the top wall (wall 5) of 
the cube. Each wall consists of two separate scintillator paddles 
made of NE102A, each 20 cm high, 20 cm wide, and 1 mm thick. 
The beam and the projectile-like fragments (PLF) emerge through 
a slot in the wall. Two movable telescopes, each having three solid- 
state elements, can cover the angular range from ~5° to ~21° Ad- 
ditional scintillator paddles are located behind the telescopes and 
downstream close to 0° in order to detect most of the light particles 
that escape through the slot in the wall. The symmetry of the cube 
and location of the beam axis along a diagonal gives us forward/ 
backward, and in-plane/out-of-plane information. 


20827 (LBL—18635, pp 203) Charge measurements of 
stopping high-Z nuclei (6 = Z = 97) in nuclear emulsion. 
Ghoniem, M.T.; Heckman, H.H.; Friedlander, E.M.; 
Karant, Y.J. (Cairo Univ., Egypt). May 1985. NTIS, PC 
A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A technique of charge measurement of highly charged 
nuclei that stop in nuclear emulsion has been developed by the con- 
ventional method of track-width measurements. The method uti- 
lizes the last 1 mm of the ionization track of the stopping ion, 
where the track width omega/sub i/ are measured by use of a filar 
micrometer at each 50 ym in the interval of range 50 = R = 1000 
pm; the sum omega = =w/sub i/ constitutes a quantity proportion- 
al to the area of the ionization track which the authors adopt as a 
measure of charge. They have carried out such measurements on 
stopping tracks of Cs, Fess, Lasz, and Use in Ilford G.5 emulsion. 
The reproducibility of an observer for measuring the quantity 
omega is typically d omega/omega = +/- 1% for a given track, 
whereas the intrinsic rms distribution of a sample of stopping tracks 
of the same charge Z d omega/omega =~ 5%. 


20828 (LBL—18635, pp 205-207) High Resolution Ball. 
Diamond, R.M.; Stephens, F.S.; Deleplanque, M.A.; Lee, 
M.K.; Belshe, R.A. May 1985. NTIS, PC A12/MF AO1. 
File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 
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The High Resolution Ball (HRB) is a composite y-ray detec- 
tion system aimed at the most complete possible determination of 
the y-rays emitted by a source. A spherical shell of 40 bismuth ger- 
manate (BGO) scintillators ~2 1/2 inches thick, called the central 
ball, measures the energy and angle of nearly every y ray emitted, 
but at somewhat low energy resolution (~20%). Small apertures to 
21 Compton-suppressed germanium detectors ~5 1/2 inches from 
the source provide a sampling of the y rays at very high energy 
resolution, ~0.2%, and reasonably high efficiency, ~0.5% of 47 
each. 


20829 (LBL—18635, pp 207-208) Cerenkov detector for 
heavy ion velocity measurements. Baumgartner, M.; Craw- 
ford, H.J.; Dufour, J.P.; Girard, J.D.; Greiner, D.E.; Lind- 
strom, P.J.; Olson, D.L.; Symons, T.J.M. May 1985. NTIS, 
PC A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors have developed a highly sensitive velocity 
measuring detector using total internal reflection Cerenkov 
counters of a type described by Jelley in 1958. The detector uses 
the Cerenkov light which is produced at an angle theta/sub c/ = 
cos(1/Bn), when a charged particle with velocity B passes through 
a medium with an index of refraction n. If the Cerenkov angle is 
bigger than the angle of total reflection, and the radiator is shaped 
so that all surfaces are either perpendicular or parallel to the direc- 
tion of the particle, the produced Cerenkov light is trapped in the 
radiator. By placing a photomultiplier in optical contact with the 
radiator some distance away from the particle track only the 
trapped Cerenkov light is detected. Since real materials are disper- 
sive, n = n(A), the Cerenkov light is produced over a range of 
angles and the intensity for the trapped light is not a step function 
but has some width in velocity. 


20830 (LBL—18635, pp 209) Prototype drift chamber 
for high energy heavy ions with a large dynamic range. Ko- 
bayashi, T.; Bieser, F.; Crawford, H.; Lindstrom, P.; Baum- 
gartner, M.; Greiner, D. May 1985. NTIS, PC A12/MF 
AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors have constructed and tested a small prototype 
drift chamber designed for high energy heavy ions. When a drift 
chamber is used as a tracking detector for heavy projectile frag- 
ments from high energy nucleus-nucleus reactions, the major prob- 
lem comes from the many spurious hits due to delta-rays. Three 
methods have been developed to solve this problem. The first one 
is to use a constant fraction discriminator to pick up the timing 
signal from the core ionization under the large background of delta- 
rays. The second one is to use pulse height information from the 
drift chamber to find the cell hit by the heavy ion. The last one is 
the idea of distributed planes. Modular planes (12 in this case) are 
distributed 10 cm apart on a rigid base plate to provide accurate 
relative positioning of the wires. The performance of the prototype 
chamber has been measured as a function of the high voltage bias 
and of the charge of the heavy ion from protons up to uranium at 
around 1 GeV/nucleon. 


20831 (LBL—18635, pp 210-211) First measurements 
with a forward scintillator hodoscope at the Streamer Cham- 
ber facility. Brockmann, R.; Rauch, W.; Renfordt, R.; Ban- 
gert, D.; Dacal, A.; Harris, J.W.; Odyniec, G.; Ortiz, M.; 
Pugh, H.G.; Sandoval, A. (Gesellschaft fuer Schwerionen- 
forschung Darmstadt, West Germany). May 1985. NTIS, 
PC A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A 384-element scintillator hodoscope has been installed 
behind the Streamer Chamber to enhance its particle identification 
capability. The overall design of the hodoscope has been described 
previously. Data have been taken with this Streamer Chamber-ho- 
doscope hybrid system for the reaction La + La at energies be- 
tween 0.6 and 1.25 GeV/nucleon. 
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20832 (LBL—18635, pp 211-212) Use of a digitizing 
tablet as an on-line input device in analyzing Streamer Cham- 
ber photographs. Odyniec, G.; Bangert, D.; Brockmann, R.; 
Harris, J.W.; Maier, M.; Renfordt, R.E.; Pugh, H.G,; 
Rauch, W.; Sandoval, A.; Stock, R. May 1985. NTIS, PC 
A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Until recently, the methods of scanning and measuring 
streamer chamber photographs at LBL were not significantly dif- 
ferent from the methods used in 1966, when the first bubble cham- 
ber photographs were analyzed. A modified version of the three- 
dimensional reconstruction program, TVYGP (Three View Geom- 
etry Program), is still used in the analysis of the data collected from 
the photographs today. The above problems could be solved by 
running the reconstruction program on-line on a VAX and using a 
digitizing tablet to input the track coordinates. This method would 
allow immediate remeasurement of tracks that fail. The digitizing 
tablet could be placed on the scanning table directly with little or 
no modification of the table, eliminating the necessity of pre-sketch- 
ing the tracks for the film-plane measuring machine, II-B. During 
the summer of 1984 such a system was implemented. 


20833 (LBL—20241) HERA, the Berkeley Array, and 
early results. Diamond, R.M. (Lawrence Berkeley Lab., CA 
(USA), 1985. Contract AC03-76SF00098. 9p. (CONF- 

8509207 NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86004102. 

From Symposium on recent advances in the study of nuclei 
off the line of stability; Chicago, IL, USA (8 Sep 1985). 

As in all fields of spectroscopy, high resolution is of geat im- 
portance in nuclear y-ray studies. Also important are a good re- 
sponse function and good efficiency, so as to be able to obtain high- 
order coincidences when observing de-excitation cascades. The 
design of the Berkeley High Energy-Resolution Array is discussed 
and some first results are given. 5 refs., 6 figs. 


20834 (RFP—3864) Noise Two Frequency One Detector 
Reactivity System (NTFODRS). Woodall, D.M.; Sachs, 
R.D. (New Mexico Univ., ae (USA). Dept. of 
Nuclear Engineering; Rockw: International Corp., 
Golden, CO (USA). Rocky Flats Plant). 1985. Contract 
AC04-76DP03533. 24p. (CONF-8508105—8). NTIS, 
A02/MF A0O1; 1; GPO Dep. File Number DE86006160. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

A reactivity measurement method (the NTFODRS) was ex- 
perimentally verified on the University of New Mexico (UNM) 
AGN-201M thermal reactor to obtain the absolute steady-state re- 
activity and demonstrate the feasibility of acquiring the transient re- 
activity. A detailed description of the NTIFODRS hardware and 
software is given in this paper. The NTFODRS obtains the abso- 
lute and net reactivity by manipulating the frequency domain com- 
ponents inherent in the neutron detector signal current. The ratio of 
the average high frequency to the average low frequency compo- 
nents (empirically set) is used to determine the reactivity. The 
NTFODRS was successfully used to determine an unknown AGN- 
201M _ steady-state reactivity, with a relative error of 18%. 
THRNTFODRS transient curves as a function of reactivity are ap- 
parently different from the steady state curves. The transient curves 
are also a function of the rate of reactivity insertion. It can be 
shown that a modified/faster NTFODRS could be used for fast re- 
actors. NTFODRS is not presently a practicable reactimeter. How- 
ever, with more research and development and modifications, it 
could be used for practicable nuclear industry applications such as 
monitoring nuclear power plant spent/fresh fuel pools. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


20835 (SAND—85-2414C) Technologies and processes for 

CMOS. Anderson, R.E. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. “NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86007148. 
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Hardening of integrated circuits against the effects of radi- 
ation exposure involves circuit design, circuit layout, technology 
features and dimensions, and processing techniques. This paper dis- 
cusses technology features and processing techniques that have 
been employed at Sandia National Laboratories to develop two sili- 
con gate CMOS technologies that are hardened to total dose and 
transient radiation environments. These technologies have minimum 
feature sizes of 3 ym and 1.5 ym, respectively and have been em- 
ployed to fabricate a variety of circuits of LSI and VLSI complex- 
ity. The relationship between the technology features and the proc- 
ess techniques and the resulting degradation in radiation environ- 
ments will be explored. 


20836 (SAND—85-2794C) Observation of self-trapped 
holes by electron spin resonance in thermally grown SiO. on 
silicon. Lenahan, P.M.; Lyon, S.A.; Hughes, R.C. (Pennsyl- 
vania State Univ., University Park (USA); Princeton Univ., 
NJ (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 5p. (CONF- 
851209—6). NTIS, PC A02/MF AOI; GPO. Dep. File 
Number DE86004622. 

From 24. IEEE conference on decision and control; Ft. Lau- 
derdale, FL, USA (11 Dec 1985). 

We have observed Electron Spin Resonance (ESR) 
in MOS devices which were gamma irradiated at 76K. We attribute 
an ESR spectrum to holes self-trapped in the bulk of the oxide. We 
base our attribution upon a series of observations: the dose depend- 
ence, “annealing” characteristics, g value and line width of the 
ESR signal; all are consistent with theoretical and experimental 
work of others regarding holes in the bulk of amorphous SiO:. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 18981, 19127, 19433, 20168, 20490, 20540, 
20541, 20614, 20686, 20729, 20994, 21179, 21180, 21181 


20837 (CONF-821227—, pp 163-170) Steps toward eight- 
meter honeycomb mirror blanks. Angel, J.R.P.; Woolf, NJ. 
(Univ. of Arizona, Tucson). 1984. New York Academy of 
Sciences, 2 East 63rd Street, New York, NY 10021. File 
Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The present generation of 4-m telescopes does not reach the 
practical aperture limit for passively supported monolithic glass 
mirrors. Mirrors up to 8-m diameter made with honeycomb sand- 
wich structure can meet the most exacting demand goals for 
subarc-second image quality now being made by both optical and 
infrared astronomers. They are light, have good stiffness against 
gravitational and wind loading, and have low thermal inertia. The 
latter allows them to be operated at the ambient air temperature to 
avoid local seeing problems. Large honeycomb blanks of either ce- 
ramic or silica glasses, the very low expansion materials currently 
needed to make large solid blanks, would be very expensive and 
difficult to make. However, a ventilated honeycomb does not need 
such low expansion, because internal thermal gradients are sharply 
reduced. Borosilicate and aluminosilicate glasses, which are much 
less expensive and easier to fabricate, are quite adequate. Casting 
and fusing techniques have been developed and specially adapted to 
borosilicate and have already cast a good 1.8-m honeycomb sand- 
wich blank. Assuming the development to 8-m is successful, a new 
generation of relatively inexpensive 8-m telescopes using these mir- 
rors, and also larger instruments using the mirrors mounted togeth- 
er like the MMT, or in the arrays for high-resolution interferometry 
are anticipated. 11 figures. 


20838 (EGG-RTH—7075) BMFTI-UPTF densitometer 
system test report. Menkhaus, D.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Nov 1985. Contract AC07-76I1D01570. 
47p. NTIS, PC A03/MF A0Ol - GPO. File Number 
T1I86005307. 

This report documents acceptance test results performed on 
the five Upper Plenum Test Facility (UPTF) three-beam densitom- 
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eter systems and spare parts. The five densitometer systems are 
used on the UPTF four hot legs and broken cold leg to measure 
average chordal-beam densities. The primary objectives of the tests 
performed were: to verify all assemblies fit as designed (mechanical 
fitup); to ensure radiation levels met the criteria (<2.5 mR/h); to 
verify that design accuracy requirements were met (performance 
tests); and to verify proper operation of the densitometer systems 
(functional checks). 15 figs., 11 tabs. 


20839 (GA-A—18226) Transmission system for the DIII- 
D ECE radiometer. Moeller, C.; Lohr, J.; Prater, R. (GA 
Technologies, Inc., San Diego, CA (USA)). Nov 1985. Con- 
tract ACO3- 84ER51044. 13p. (CONF-8511131—4). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006902. 

From 5. international workshop on electron cyclotron emis- 
sion and electron; San Diego, CA, USA (9 Nov 1985). 

In order to improve the noise immunity and increase the 
availability of the DIII-D ECE radiometer, the radiometer receiver 
will be located outside the radiation shield wali. Further noise im- 
munity is obtained by the use of a 50 kHz rf modulator, which is 
compatible with the 90 to 140 GHz low loss, single mode transmis- 
sion system, the design and expected performance of which will be 
discussed. The testing of microwave components and the absolute 
calibration of the system is also discussed. 


20840 (MLM—3313(OP)) MRC/Mound WR Flow Test 
System. Natale, M.; Null, L.D. (Monsanto Research Corp., 
Miamisburg, OH (USA). Mound). Oct 1985. Contract 
AC04-76DP00053. 6p. (CONF-8510275—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005027. 

From Vacuum measurement and technology workshop; St. 
rent Soe oe (30 Oct 1985). 

‘est System has been in operation, in its present form, 
since deities of 1975. The present capabilities of the System are 
the measurement of Helium-4, leak rates through various controlled 
leaks in WR components. These determinations are made by either 
a PAV or Mass Spectroscopic Comparison Method, and can cover 
the range of leaks from 10~* to 10-7 STD cc/sec at 80°F. Any time 
WR Testing is to be done, an Error Analysis of the System is per- 
formed. This analysis includes estimates of the Total Systematic 
Error and a Precision Study of the data. The data gathered by the 
Test System can be used in degradation studies of the various con- 
trolled leaks and to obtain an indication of the reliability of various 
WR components. 


20841 (UCRL—92746) Current status in development of 
averaging laser strainometer and testing system. Brady, R.L. 
(Lawrence Livermore National Lab., CA (USA)). 19 Jun 
1986. Contract W-7405-ENG-48. 14p. (CONF-8506117—4). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86006727. 

From 41. meeting of the IMOG subgroup on environmental 
testing; Miamisburg, OH, USA (18 Jun a. 

The advent of a new method of sweeping a laser beam to 
accurately measure a shadow image offers unique applications to 
mechanical testing. A new commercial low power continuous wave 
laser system designed for metrological applications in being applied 
to the testing of a delicate, brittle, notch sensitive, hygroscopic ma- 
terial requiring dry box enclosure. An integrated testing system is 
being developed to provide remote strain sensing of minimum, max- 
imum, and average surface strains on the cylindrical portion of a 
compression specimen. The system additionally provides the means 
to compensate for bending strains observed in pretest alignment 
evaulation. The results of the development of the testing fixture to 
date are discussed. 


20842 General-purpose chemical analyzer for online anal- 
yses of radioactive solutions. Spencer, W.A.; Kronberg, J.W. 
(E.I. du Pont de Nemours & Co., Savannah River Lab., 
Aiken, SC 29808). pp 337-342 of Analytical spectroscopy. 
Lyon, W.S. New York, NY; Elsevier (1984). (CONF- 
831025—). Contract AC09-76SR00001. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy sePasivay; Knoxville, TN, USA (11 Oct 1983). 

e Sav: River Laboratory i is developing an automated 

iter’ to perform analytical measurements on radioactive solu- 
tions online in a hostile environment. This “General Purpose Chem- 
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ical Analyzer” (GPCA) samples a process stream, adds reagents, 
measures solution absorbances or electrode potentials, and auto- 
matically calculates the results. The use of modular components, 
under microprocessor control, permits a single analyzer design to 
carry out many types of analyses. This paper discusses the more im- 
portant design criteria for the GPCA, and describes the equipment 
being tested in a prototype unit. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 20729 


45 EXPLOSIONS AND EXPLOSIVES 


4501 Chemical 


20843 (AD-A—160565/8/XAB) Dust-induced electromag- 
netic noise (DIEMN). Technical report, 1 March-31 October 
1984. Bacon, D.P.; Cherin, D.P. (Science Applications 
International Corp., McLean, VA (USA)). 5 Nov 1984. 22p. 
(SAIC—84/1402). NTIS, PC A02/MF A01. 

A review of the data and theory related to DIEMN was 
conducted and a strawman hypothesis of the phenomenon pro- 
posed. This hypothesis was used to consider the probable features 
of DIEMN at the MINOR SCALE high explosive event. 


20844 (AD-A—160777/9/XAB) Three-dimensional un- 
steady reactive two-phase flow analysis to predict detonation 
transition in fragmented high explosives/warheads. Interim 
report, September 1982-March 1985. Krier, H.; Dahm, M.R. 
(Illinois Univ., Urbana (USA). Dept. of Mechanical and In- 
dustrial Engineering ). Sep 1985. 152p. (UILU-ENG—84- 
4008). NTIS, PC A08/MF A011. 

Prior to fuse initiation, metal-containment-wall failure and 
fragmentation of the high explosive can result from the impact 
forces between the warhead and the hardened target. The detona- 
tion that is expected to occur under totally confined conditions may 
be reduced to an unsteady, rapid deflagration with much less 
damage to the target. The principal work presented in the report is 
the development of a three-dimensional unsteady flow model which 
can be used to predict whether detonation will occur after the 
impact of a ruptured warhead filled with fragmented high explo- 
sive. The delay of detonation transition can be quite significant if 
there is sufficient mass loss through container walls. This is clearly 
demonstrated here, where significant detonation delays could be 
predicted when using even a quasi, one-dimensional assumption. 
This report includes significant new findings and is the culmination 
of more than two years of effort to solve the two- and three-dimen- 
sional flow in a reactive gas/solid mixture. The results demonstrate 
that it may be possible to predict whether a warhead with case fail- 
ure (and filled with fragmented high explosive) will produce a low 
order detonation which is weaker than one required to damage 
structures. A major portion of the report deals with the numerical 
methods required in order to carry out such solutions. Results in- 
clude not only pressure histories but flow velocities, reaction from 
loci, and temperature distributions. 


20845 (MHSMP—86-05) NMR evidence for the molecu- 
lar stability of production fluorocarbon polymers under iso- 
thermal aging at 70°C. Clink, G.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Feb 1986. Consent 
AC04-76DP00487. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86007253. 

Several fluoropolymer binders were isothermally aged at 
70°C for 12 months to study their molecular stability. These materi- 
als were aged by themselves and in admixture with their produc- 
tion related explosives. Fluorine and carbon-13 NMR analyses of 
the acetone extracts of their isothermal residues were performed 
subsequent to their aging. No molecular modification of deteriora- 
tion as a result of isothermal aging was detected. 
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20846 Performance properties of commercial explosives. 
Johnson, J.N.; Mader, C.L.; Goldstein, S. (Los Alamos Na- 
aoe” NM). Propellants, Explosives, Pyrotechnics; 8: 8- 

The aquarium test is a proven means of obtaining nonidial 
performance property data for commercial blasting agents. Optical 
data on the detonation velocity, shock wave in water, and expan- 
sion rate of the pipe enclosing the detonation products (in combina- 
tion with the equilibrium thermodynamic chemistry code BKW) 
give the C-J state and degree of chemical reaction at the detonation 
front, as well as information on additional chemical reaction that 
occurs as the detonation products expand. Specific explosive sys- 
tems that are studied are ammonium nitrate-fuel oil mixture 
(ANFO), aluminized ANFO, flaked trinitrotoluene (TNT), and sev- 
eral other commercial products in 10-cm diam and 20-cm-diam 
pipes of Plexiglas and clay. Experimental shock-pressure data are 
obtained with lithium niobate transducers placed in the water sur- 
rounding the explosive charge. These data show that the addition 
of ~100-ym aluminum particles to ANFO significantly increases 
the initial peak shock pressure delivered to the surrounding 
medium. Peak shock pressures in the water, calculated from the 
shock-wave orientation, are also useful in comparing performance 
properties of various commercial explosives. 20 references, 17 fig- 
ures, 2 tables. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 19827, 20054, 21061, 21070, 21831, 21832 


20847 (AD-A—159905/9/XAB) NUCDAM (Nuclear 
Damage Assessment Module) control document. Volume 1. 
User information report, 18 April 1983-16 June 1984, Griffin, 
D.; Portare, A. (Kaman Sciences Corp., Arlington, VA 
(USA)). 19 Jun 1984. 129p. (K—84-96U(R)). NTIS, PC 
A07/MF AO1. 

The Nuclear Damage Assessment Module (NUCDAM) was 
developed to be used in the Naval Nuclear Warfare Simulation 
(NNWS) for calculating damage to naval units involvd in tactical 
nuclear weapon engagements at sea. The purpose of the NNWS 
Nuclear Damage Assessment Module is to determine the degree of 
weapon system impairment to a naval unit (submarine or surface 
ship) that has been subjected to the effects of a nuclear burst. 
Damage to naval units from a tactical engagement is determined by 
calculating the nuclear environment based on weapon yield and 
weapon-target geometry and then relating the calculated environ- 
ment to damage threshold parameters associated with the target to 
determine the degree of impairment to the operational attributes 
(OATs) that describe the naval unit. This report contains user in- 
formation about the various versions of NUCDAM currently oper- 
ating in the Fleet and the configuration management plan by which 
changes to NUCDAM are initiated. 


20848 (AD-A—160567/4/XAB) REFLECT-4 code com- 
putations of 40 kt nuclear blast waves reflected from the 
ground for four heights-of-burst. Volume 2. Detailed data and 
plots. Technical report, 1 September 1983-31 August 1984. 
Smiley, R.F.; Ruetenik, J.R.; Tomayko, M.A. (Kaman Avi- 
dyne, Burlington, MA (USA)). 14 Sep 1984. 553p. (KA- 
TR—222-VOL-2). NTIS, PC A24/MF AO1. 

The REFLECT-4/FAB-2D two-dimensional hydrodynamic 
computer codes were used to compute the blast-flow characteristics 
for 40-kt nuclear bursts reflected from the surface of the earth in a 
nonhomogeneous atmosphere for four heights of burst. Detailed re- 
sults are presented for overpressure, dynamic positive im- 
pulses, positive pressure durations and arrival times for 40-kt bursts 
in a standard non-uniform atmosphere for heights of burst of 1026, 
1710 and 2052 feet (scaled heights of burst of 300, 500, and 600 ft/ 
kt to the 1/3 power) down to ground peak overpressure levels less 
than 0.4 psi. In addition, results are presented from a very-high-res- 
olution run for a 40-kt burst at 1368-ft HOB (400-ft SHOB) for 
ground ranges through the transition range. The numerical results 
are generally in agreement with nuclear test results and indicate a 
possible need for revisions of present height-of-burst charts. Effects 
of small heights above the ground on the overpressure and dynam- 
ic-pressure blast environment are discussed. Volume I of this report 


summarizes the computed data obtained. Volume II presents de- 
tailed tabular data and time histories of overpressure and dynamic 
pressure at the ground and the associated impulses. 


20849 (AD-A—160673/0/XAB) Large bilateral reduc- 
tions in superpower nuclear weapons. thesis. Parnell, 
G.S. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA)). Jul 1985. 134p. NTIS, PC A07/MF AO1. 

Two alternative states with arms control agreements with 
significant verification provisions are examined. The first, minimum 
deterrence, reduces each superpowers nuclear weapons to a few 
hundred each and prohibits strategic defense. The second, zero-nu- 
clear-weapons deterrence, abolishes deployed nuclear weapons; but, 
the superpowers maintain the capability to assemble and deploy a 
few hundred nuclear weapons on short notice. Strategic defense is 
encouraged to decrease the incentive to violate the arms control 
agreements. The three states are considered the initial conditions 
and four analyses are performed: potential attack (either a false 
alarm, an accidental attack, or an intentional attack) stability, major 
superpower crisis stability, arms procurement stability (the incen- 
tives to procure weapons which, although not in violation of the 
arms control agreements, may be destabilizing), and arms control 
stability (the incentives to violate the agreements). The thesis re- 
sults provide insight into strategic behavior in the current and the 
two alternative states. First, the current and the zero-nuclear-weap- 
ons states are generally more stable than minimum deterrence. 
Second, the effects of uncertainty on procurement decision-making 
are relatively minor, and, therefore, the value of information is not 
large. Third, the strategic defense assumption for each state is very 
important. 


20850 (HEDL-SA—3325-FP) Measurements of the abso- 
lute neutron fluence spectrum emitted at 0° and 90° from the 
Little-Boy replica. Roberts, J.H.; Gold, R.; Preston, C.C. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1985. Contract AC06-76FF02170. 8p. (CONF- 
850933—4). NTIS, PC A02/MF A0l1; GPO Dep. File 
Number DE86006490. 

From 13. international conference on solid state nuclear 
track detectors; Rome, Italy (23 Sep 1985). 

Nuclear research emulsions (NRE) have been used to char- 
acterize the neutron spectrum emitted by the Little-Boy replica. 
NRE were irradiated at the Little-Boy surface as well as approxi- 
mately 2m from the center of the Little-Boy replica using polar 
angles of 0°, 30°, 60° and 90°. For the NRE exposed at 2m, neutron 
background was determined using shadow shields of borated poly- 
ethylene. Emulsion scanning to date has concentrated exclusively 
on the 2m, 0° and 2m, 90° locations. Approximately 5000 proton- 
recoil tracks have been measured in NRE irradiated at each of 
these locations. At the 2m, 90° location the NRE neutron spectrum 
extends from 0.37 up to 8.2 MeV, whereas the NRE neutron spec- 
trum at the 2m, 0° location is much softer and extends only up to 
2.7 MeV. NRE neutron spectrometry results at these two locations 
are compared with both liquid scintillator neutron spectrometry 
and Monte Carlo calculations. 7 refs., 3 figs. 


20851 (JAB—10343-TM2) Overview of seismic signal 
processing equipment and procedures. Igusa, T.; Lum, 
P.K.W. (URS/John A. Blume and Associates, Engineers, 
San Francisco, CA (USA)). Jan 1986. Contract AC08- 
84NV 10343. 47p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86007026. 

The report provides a brief overview of the automatic data 
processing equipment (ADPE) and procedures used for processing 
seismic signals. The discussion includes basic information on the 
seismic recording systems and stations; a brief description of hard- 
ware, hardware configurations, and software; data formats; process- 
ing techniques used to convert seismic signals to computer-compati- 
ble format; and basic procedures for analysis of the processed sig- 
nals. 8 refs., 8 figs., 2 tabs. 
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(UCRL—15759) Flow of cavity gas along frac- 
a cable bundles, and grouted cables. Nilson, R.H.; Morri- 
son, F.A. Jr. (S-Cubed, La Jolla, CA (USA); Lawrence 
Livermore National Lab., CA (USA)). 1985. Contract W- 
7405-ENG-48. 22p. (CONF- -850953—21). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86006723. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

Analytical and numerical solutions are presented for gas 
flow along isolated fractures in permeable media. Two different 
cases are considered: preexisting fractures with a uniform aperture, 
as well as hydraulically-driven fractures with a variable aperture 
which is proportional to the local overpressure (local fluid pressure 
less confining stress). Results for these two geometries are com- 
pared with one another and with results for wedge-shaped and 
penny-shaped fracture geometries. Application to underground nu- 
clear testing is illustrated by a number of examples including: flow 
along shock-induced and hydraulically-induced fractures, seepage 
along single electrical cables surrounded by grout, and flow along a 
bundle of electrical cables surrounded by granular stemming mate- 
rial. 15 refs., 13 figs. 


(UCRL—92776) Part of a SCOPE report on At- 
sananeile Consequences of a Nuclear War. Kang, S.W.; 
Reitter, T.A. (Lawrence Livermore National Lab., CA 
(USA)). 22 May 1985. Contract W-7405-ENG-48. 69p. 
(CONF-8506186—1). NTIS, PC A04. File Number 
DE85016080. 

From Atmospheric consequences of nuclear war; Essex, UK 
(2 Jun 1985). 

Large-scale urban fire-spread phenomena initiated by a nu- 
clear explosion have been treated phenomenologically, using cur- 
rently available models. Sample computer calculations based on 
these models have been performed for three urban types: (1) An 
idealized uniform city (residential, wooden); (2) The San Jose area 
(suburban/residential, ca. 1968); (3) The Detroit area (industrial/ 
urban/suburban/residential, ca. 1968). Results are presented in 
terms of the fuel amount and the areas affected by debris and 
spreading fires over a period of a day (or, in some cases, two days). 
Through parametric studies, dominant factors in fire spread are also 
identified. These factors are: fuel distribution patterns, thermal 
pulse transmission, ambient wind, and firebrand generation rate. 
Limitations of the present model are discussed, along with sugges- 
tions for future research efforts. 38 refs., 24 figs. 


20854 (UCRL—93760) Climatic consequences of nuclear 
war: Working Group No. 1. Knox, J.B. (Lawrence Liver- 
more National Lab., CA (USA)). Dec 1985. Contract W- 
7405-ENG-48. 8p. (CONF-8508154—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86004243. 

From International seminar on nuclear war; Erice, Italy (19 
Aug 1985). 

Research needs on the climate consequences of nuclear war 
were discussed. These include: (1) a better definition of the emis- 
sions from massive urban fires; (2) the exploration of prescribed 
forest burns; (3) the dirty cloud problem; (4) microphysical studies 
of soot; and (5) simulation of the second summer season after nucle- 
ar war. (ACR) 


20855 (UCRL—93768) Climatic consequences of nuclear 
war: new findings, 1985. Knox, J.B. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1985. Contract W-7405- 
ENG-48. 15p. (CONF-8508154—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004483. 

From International seminar on nuclear war; Erice, Italy (19 
Aug 1985). 

The history of the discovery of nuclear winter was re- 
viewed, and the findings of the TTAPS study summarized. A simu- 
lation of a moderate exchange with certain key uncertainties taken 
into account was then briefly reviewed to see what the correspond- 
ing climatic consequences are. 12 refs., 4 figs. (ACR) 
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20856 (UCID—20649) RSTN receiver structure study: 
final results. Owens, T.J. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1986. Contract W-7405-ENG-48. 46p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86007250. 

A site structure study of all RSTN stations has been com- 
pleted by Lawrence Livermore National Laboratory. This study 
was undertaken in order to develop improved techniques for evalu- 
ating local crustal structure beneath isolated seismic stations such as 
the RSTN and to provide a basis for evaluating the siting proce- 
dures used on RSTN stations. We utilize a large number of teleseis- 
mic P-waveforms recorded in the midperiod RSTN passband. Our 
teleseismic waveform modeling technique involves inverting the 
radial component of stacked, source-equalized receiver functions in 
the time domain to estimate the vertical shear velocity structure at 
the site. This paper summarizes our results at RSNY, RSON, and 
RSNT and reviews our results at RSCP and RSSD. The receiver 
functions at RSNY, RSON, and RSNT are quite simple compared 
to previously published RSCP data, largely due to the absence of 
sedimentary surface rocks at these sites. At RSNY, a high-velocity 
layer at mid-crustal depths (18 to 26 km) in our SE back azimuth 
results correlates in depth with a zone of high-amplitude reflections 
found on COCORP profiles 60 km south of RSNY. The RSON and 
RSNT sites are characterized by simple crusts. The crust beneath 
RSON appears to have a clear division between the upper and 
lower crust at about 18 km depth while this boundary is not well 
developed at RSNT. The crustal thicknesses at each of these sites 
are: RSNY, 45 to 50 km; RSNT, 38 km; RSON, 42 km. Important 
variations in the structure of the crust-mantle boundary at these 
sites are also indicated by our analysis. 15 refs., 16 figs., 11 tabs. 
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20857 (CONF-8510284—1) Hierarchy theory and global 
change. O'Neill, R.V. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 27p. NTIS, PC 
A03/MF A011; GPO Dep. File Number DE86005154. 

From Workshop on global change; St. Petersburg, FL, USA 
(28 Oct 1985). 

Hierarchy theory asserts that a useful way in which to deal 
with complex, multiscaled systems is to focus on a single phenome- 
non and a single time-space scale. By so limiting the problem, it is 
possible to define it clearly and choose the proper system to em- 
phasize. This paper applies the theory to the problem of global 
change. 24 refs. (ACR) 


20858 (DOE/EV/10098—6) Grid point surface air tem- 
perature data set for the Southern Hemisphere. Jones, P.D.; 
Raper, S.C.B.; Goodess, C.M.; Cherry, B.S.G.; Wigley, 
T.M.L. (East Anglia Univ. (UK)). Feb 1986. Contract 
FG02-86ER60397;AC02-79EV 10098. 79p. NTIS, PC A05/ 
MF AO!; 1; GPO Dep. File Number DE86007205. 

A compilation of 610 station records of monthly surface air 
temperature has been assembled for the Southern Hemisphere, 
north of 62.5°S. In order to use these data to construct the first 
grid point temperature data set for the Southern Hemisphere, the 
homogeneity of each of the station records has been assessed. Each 
station has been classed into one of three groups: immediately 
usable, corrected, or uncorrectable. The results are presented in 
tabular form. Of the 610 station records, 293 were used to produce 
a gridded data set on a 5° latitute by 10° longitude grid between 
5°S and 60°S inclusive. Grid point anomalies for 1851 to 1984, with 
respect to the reference period 1951 to 1970, were interpolated 
from station data using a simple algorithm. In order to produce a 
best possible data set, Antarctic data were included after they 
became available in 1957. 18 refs., 6 figs. 
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20859 (ENEA-RT/BIO—82-15) Recognition criteria of 
categories of atmospheric stability for the Brasimone Site. 
Benfenati, I. (ENEA, Bologna (Italy). Unita Reattore Pec). 
Oct 1982. 32p. (In Italian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86900983. 

The atmospheric stability categories, according to the Pas- 
quill or Singer-Smith’s classifications, may be defined by way of 
suitable meteorological parameters. However, this holds only for 
describing the atmospheric diffusion at the sea level, and on a flat, 
open, terrain. Instead, for the Brasimone Site, the recourse to an at- 
mospheric diffusion theory of Fickian-Gaussian character, is possi- 
ble only if one can establish a reliable method for defining the 
actual degree of diffusivity of the atmosphere, at the release level. 
In the present work we shall analyze all the criteria which contrib- 
ute to determine the diffusivity degree of the atmosphere, in a 
mountain and orographically uneven terrain, like that of the Brasi- 
mone Site. 


20860 (GKSS—85/E/36) On the free convection profile. 
Claussen, M.; Malkus, W.V.R. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.); Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Mathematics). 1985. 1lp. (CONF-8508131—2). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751378. 

From International Association for Meteorology and Atmos- 
pheric Physics; Honolulu, HI, USA (5 Aug 1985). 

z) and z'” profiles (z being the distance from a boundary) of 
mean temperature are both observed in fully turbulent convection. 
Only the latter profile is an agreement with conventional similarity 
arguments. By contrast, the former is predicted by Malkus’ (1981) 
theory of turbulence. In order to explore the possibility of either 
profile, results that are obtained from studies of mechanically simi- 
lar cylindrical Couette flow are discussed. Extension of Malkus’ 
theory here leads to a zsup(-1/3) boundary law for mean circulation 
and to the possibility of a positive gradient on mean circulation in 
the interior, both features being observed in Couette flow experi- 
ments and for mean temperature in data of turbulent convection. It 
is suggested that these features are consequences of the three-di- 
mensional structure of the mean flow. (orig.). 


20861 (RISO-R-—522) Meterology and wind energy de- 
partment annual progress report 1 January-31 December 
1984. Kristensen, L. (ed.). (Ri National Lab., Roskilde 
(Denmark)). Sep 1985. 79p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86751 138. 

The research in the Department of Meteorology and Wind 
Energy is directed towards two major applications, modelling of 
the dispersion of air pollution and wind energy. In order to main- 
tain the technical competence within these applications the depart- 
ment has carried out both theoretical and experimental studies of 
basic nature in the field of meso- and micro-meteorology. The sub- 
jects range from surface energy balance studies, over studies of the 
general spatial and temporal structure of atmospheric turbulence, to 
wind engineering studies of dynamic loads on building, bridges and 
other structures. Very important parts of the applied work is the 
testing and licensing of windmills for the Danish market and con- 
sulting of the Danish windmill manufacturers. 
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REFER ALSO 
19594, 19837, 19838, 16, 20087, 1, 20243, 20317, 20318, 20499, 20631, 
20854, 20932, 20937, 21012, 21034, 31083, 21089, 21092, 21093 


20862 (AD-A—160094/9/XAB) Installation restoration 
program. Phase 2. Confirmation/quantification. Stage 1 for 
Tinker AFB, Oklahoma. Volume 2. Appendices. Sanders, 
D.A.; Bauer, R.W. ian Corp., Austin, TX (USA)). Sep 
1985. 547p. NTIS, PC A23/MF A0O1. 

The purpose of this task is to determine if environmental 
contamination resulted from waste-disposal practices to provide es- 
timates of the magnitude and extent of contamination, should con- 
tamination be found; to identify potential environmental conse- 
quences of migrating pollutants; to identify any additional investiga- 
tions and their attendant costs necessary to identify the magnitude, 
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extent, and direction of movement of discovered contaminants. 
Ambient air monitoring of hazardous and/or toxic material for the 
protection of contractor and Air Force personnel shall be accom- 
plished when necessary, especially during the drilling operation. 
The presurvey report and Phase I IRP report incorporated back- 
ground and description of the sites for this task. 


20863 (AD-A—160489/1/XAB) Nitric oxide and nitrogen 
dioxide content of whole-air samples obtained at altitudes 
from 12 to 30 km. —. ve Forsberg, C.A.; Pieri, 
R.V.; Faucher, G.A.; Calo, J.M (Air Force physics 
Lab., m AFB, MA (USA)). 20 Aug 1985. 5p. 
(AFGL-TR—85-0231). NTIS, PC A02/MF AO1. 

Whole air samples were obtained in the stratosphere using a 
liquid helium-cooled cryosampler mounted on a balloon platform. 
Approximately 1 g mol of sample was obtained at each of three al- 
titudes per balloon flight and was maintained at 4 K until desorp- 
tion just prior to analysis. Samples were obtained at six altitudes 
ranging from 12 to 30 km and at five latitudes from 9 to 64° Nitric 
oxide and the sum of nitric oxide and nitrogen dioxide content of 
the samples were determined using two chemiluminescence analyz- 
ers. Results from flights conducted between 1977 and 1981 are cor- 
related with atmospheric motions and other significant variables 
and evaluated in terms of both one- and two-dimensional models of 
the stratosphere. 


20864 (AD-A—160794/4/XAB) Methylene chloride sam- 
pling with passive dosimeters under steady-state and transient 
conditions. Master’s thesis. Liebhaber, F.B. (Air Force Inst. 
of Tech., Wright-Patterson AFB, OH (USA)). 1985. 86p. 
NTIS, PC A05/MF AO1. 

This thesis investigates the application of passive charcoal 
dosimeters to monitor concentrations of methylene chloride vapors. 
Monitoring the workplace air for methylene chloride. vapors re- 
quires the collection of air samples in the worker’s breathing zone 
during the work day. The work day exposure usually fluctuates and 
the air samples must be integrated over periods of several hours or 
more. This sample integration determines the time-weighted aver- 
age (TWA) concentration. TWA exposures assist the industrial hy- 
gienist in assessing the healthfulness of the. occupational environ- 
ment and are used for compliance purposes by comparison with es- 
tablished 8-hour time-weighted average standards. This study exam- 
ined the methylene chloride sampling and retention abilities of pas- 
sive dosimeters and their subsequent TWA determinations. To 
evaluate their performance, three commercially available dosi- 
meters were exposed to known concentration profiles of methylene 
chloride. This comparison was done under laboratory conditions to 
minimize the differences in actual badge exposure. There are five 
hypotheses to be tested. Each hypotheses tests the central issue: 
passive dosimetry is an accurate method to sample fluctuating occu- 
pational exposures to methylene chloride. 


20865 (BNL—37403) Aqueous solubility and reactivity of 
nitrous acid. Park, J.Y.; Lee, Y.N. (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1985. Contract AC02- 
76CHO00016. 11p. (CONF-860425—13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005681. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

In view of the presence of up to 8 ppB nitrous acid in the 
atmosphere, the equilibrium and kinetic data necessary for the eval- 
uation of the atmospheric importance of the gas-aqueous HNO: re- 
actions were determined. 7 refs., 3 figs. 


20866 (BNL—37508) Methods for mesoscale modeling 
for materials assessment. Lipfert, F.W.; Dupuis, 
L.R.; Schaedler, J.W. (Brookhaven National Lab., Upton, 
NY (USA)). Aug 1985. Contract AC02-76CHO00016. 5é6p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86007136. 

Assessment of acid deposition damage to materials requires 
detailed knowledge of deposition fields on time and space scales 
consistent with the mechanisms of damage and the distribution of 
materials at risk. Current thinking suggests that annual averages of 
SO, (gas) and wet deposition of H* are required, as a minimum. In 
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this report, methods for urban air quality SO. modeling are re- 
viewed and a set of simplified algorithms is presented suitable for 
relatively rapid assessment of a large number of cities. The method 
is relatively “meteorology free” in that regional wind roses have 
been incorporated into the parameterization rather than the use of 
site-specific wind roses. Separate algorithms are presented for point 
and for area sources, and the model is designed to produce annual 
average concentration estimates over 5-km grids. This simplified 
model, which carries the acronym "PAQMAN", for Parameterized 
Air Quality Model=ANnual, is based on the Climatological Dis- 
persion Model (CDM) and is designed to mimic its performance. 
McElroy-Pooler dispersion coefficients are used for point sources, 
with Briggs’ plume rise, and Pasquill-Gifford dispersion coefficients 
are used for area sources. PAQMAN results correlated well with 
CDM calculations for the New Haven Pittsburgh MSA's with cor- 
relation coefficients of 0.90 and 0.80, respectively. 23 refs., 16 figs., 
4 tabs. 


20867 (CONF-860139—1) Unified transport model for 
organics. Patterson, M.R. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 24p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86005585. 

From UCLA transport conference; Los Angeles, CA, USA 
(22 Jan 1986). 

The Unified Transport Model UTM-TOX is a computer sim- 
ulation model developing transport capabilities for new chemicals 
and pesticides that are organic in nature. This model combines at- 
mospheric transport with hydrologic transport and couples sedi- 
ment transport, plant growth models, and biodegradation within 
one unified package. Many of the capabilities of the UTM-TOX are 
described. Other parts of the Unified Transport Model are still un- 
dergoing development. This model has been applied to several dif- 
ferent cases involving research watersheds such as the Walker 
Branch watershed at ORNL and a contaminated site near a lead 
smelter in Missouri. It has given a reasonable means of assessing a 
complete budget for material that is being emitted into the atmos- 
phere from a given source and impacts a watershed. It provides a 
vehicle for calculation of the concentration of a toxicant in many 
compartments of the ecosystem. The model further provides for the 
numerical coupling of that concentration and duration information 
directly to other models which simulate plant growth and plant 
uptake. 20 refs., 21 figs. 


20868 (CONF-860266—1) Nature and extent of cross- 
media partitioning of organic chemicals. Travis, C.C. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO05- 
840OR21400. 43p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE86007315. 

From Conservation Foundation meeting on nature and 
extent of cross-media health problems; Washington, DC, USA (10 
Feb 1986). 

Exposure assessment is defined as the determination of the 
concentration of toxic materials in space and time at the interface 
with target populations. This description must include an identifica- 
tion of all major pathways for movement and transformation of a 
toxic material in a selected environmental setting. The principal 
pathways generally considered in exposure assessment are atmos- 
pheric transport, surface and groundwater transport, ingestion of 
toxic materials that have passed through the terrestrial food chain, 
and dermal adsorption. This paper examines the nature and extent 
of multimedia exposure. 


20869 (CONF-860367—2) Integrated forest study on ef- 
fects of atmospheric deposition. Johnson, D.W.; Lindberg, 
S.E.; Bondietti, E.A.; Pitelka, L.F. (Oak Ridge National 
Lab., TN (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). 1986. Contract AC05-840R21400. 20p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86005022. 

From 3. national conference on hazardous wastes and haz- 
ardous materials; Atlanta, GA, USA (4 Mar 1986). 

The Electric Power Research Institute (EPRI) acid deposi- 
tion research program is based upon the recognition that forests are 
complex, long-lived systems, and that understanding how pollutants 
affect the health of forests will come only from long-term basic re- 
search on the mechanisms of action. The Integrated Forest Study 
on Effects of Atmospheric Deposition is one of EPRI's three large, 
integrated research projects designed to address the forest effects 
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problem. The principal objective of this study is to evaluate the ef- 
fects of atmospheric deposition on forest nutrient cycling. Specifi- 
cally, processes regulating the mobility of sulfate, nitrate, hydrogen 
ions, base cations, and aluminum will be studies by monitoring the 
fluxes of these ions from the atmosphere through various forest 
ecosystems and by altering N, S, and H* inputs in a series of ma- 
nipulative studies. 9 refs., 4 figs. 


20870 (CONF-8410358—2) Maintaining the integrity of 
global cycles: requirements for long-term research. Emanuel, 
W.R.; Pastor, J.; O'Neill, R.V. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 34p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86007226. 

From NSF/CEQ panel meeting on long term environmental 
research needs; Washington, DC, USA (9 Oct 1984). 

There is increasing interest in the dynamics of the global 
cycles, the climate system, and related global environmental proc- 
esses. The significant role of ecological processes in the global ele- 
ment cycles dictates certain approaches in long-term research. This 
paper outlines requirements for long-term research and general ap- 
proaches. Particular emphasis is on terrestrial ecosystems. The 
status of current research is reviewed. 52 refs. 


20871 (CONF-8411244—1) Locating machine-readable 
ecological data. Olson, R.J.; Kanciruk, P. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
25p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002183. 

From Research data management in the ecological sciences 
symposium; Georgetown, SC, USA (4 Nov 1984). 

Increasing numbers of machine-readable ecological and envi- 
ronmental data files are becoming available from federal agencies 
specifically for public dissemination. Many agencies or projects 
with specific thematic orientations compile descriptions of data- 
bases, but usually do not maintain the actual data. These directories 
provide enough information to determine which data files have a 
high probability of fulfilling a user's need and include an 
individual's name to contact for obtaining more information (or the 
actual data file). This paper describes directories and clearinhouses 
that assist users in locating and acquiring data files. Twenty-four di- 
rectory/clearinghouse activities maintained by federal agencies are 
described and grouped into five classes: (I) clearinghouse not deal- 
ing with actual data files, (II) data repositories containing data files, 
(III) data centers with data and some data evaluation, (IV) data 
analysis centers with extensive data evaluation, and (V) integrated 
database systems with evaluation, standardization, and integration. 
Published inventories of machine-readable data are reviewed. The 
Acid Depostion Data Network, developed at Oak Ridge National 
Laboraotry by the National Acid Precipitation Assessment Pro- 
gram, is described as a project using data directories and as an ex- 
ample of an integrated database system that provides evaluated, 
standardized, and integrated information on acid-deposition related 
data. 17 refs., 5 tabs. 


20872 (DGMK—107) Non-anthropogenic gaseous hydro- 
carbons in the atmosphere. Steck, W. (Deutsche Gesellschaft 
fuer Mineraloelwissenschaft und Kohlechemie e.V., Ham- 
burg (Germany, F.R.)). Dec 1978. 53p. (In German). NTIS, 
PC E09; Available from NTIS as TIB/B86-01754. 

The literature about origin and remains of natural volatile at- 
mospheric hydrocarbons was collected and interpreted. Improved 
analytical techniques have shown natural scenery to emit not only 
hydrocarbons already known but even unexpected compounds. 
About all, the amount of natural emissions is many times over an- 
thropogenic emissions. Chemical and photochemical reactions are 
responsible for the decomposition of natural and anthropogenic 
emissions. The hydrocarbons finally return to earth as solid material 
with the rainfall. Our actual knowledge about natural emissions as 
well as about the reactions in the atmosphere is still incomplete. 
More research in this field is recommended. (orig.). 
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20873 (DGMK—111-01) Development and testing of a 
procedure for collection and analysis of polycyclic aromatic 
hydrocarbons (PAH) from flue gas of oil-fired heating units. 
Final report. Behn, U.; Meyer, J.P.; Grimmer, G. (Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.)). May 1980. 54p. (In 
German). Available from NTIS as TIB/B86-01539. 

It was the object of this research project to develop a collec- 
tion and analysis procedure for the determination of polycyclic aro- 
matic hydrocarbons (PAH) from the flue gases of oil-fired central 
heating units up to approx. 60 kW heat output. The existing PAH 
collection method for automotive exhaust gas has been adapted. 
For the test runs a high pressure jet burner was used in combina- 
tion with a cast-iron boiler. Because of the very low PAH mass 
emissions of the tested boiler/burner unit the PAH analysis was 
carried out using the glass-capillary-gas-chromatography method. 
(orig.). 


20874 (DOE/PC/81008—T2) Direct sorbent injection for 
combined SO2/NO/sub x/ removal. Technical progress quar- 
terly report, September-December 1985. Dowdy, T.E. (Ten- 
nessee Univ., Tullahoma (USA). Space Inst.). 1985. Con- 
tract AC22-85PC81008. 29p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86006910. 

The construction of the direct sorbent injection facility has 
continued throughout the reporting period, and is nearing comple- 
tion. This report summarizes design information from the August- 
September, 1985, quarterly report and adds new information as ap- 
propriate. The key item of this report is the presentation of the ini- 
tial Test Plan in section 4. This test plan presents the initial method- 
ology, approach, and selected test conditions for the first several 
test periods. The modelling and analysis effort has consisted of in- 
stalling and performing an initial evaluation of two potential codes 
to be used as starting points for the fluid mechanics modelling 
effort. 


20875 (FWS/OBS—80(40.21)) Acid rain and fisheries: a 
debate of issues. Proceedings. Rago, P.J.; Schreiber, R.K. 
eds.). (Fish and Wildlife Service, Kearne ysville, WV 

SA). Eastern Energy and Land Use Team). Oct 1985. 
106p. (CONF-8408184—Pt.1). NTIS, PC A06/MF AO1. 
File Number T186900511. 

From 114. annual meeting of the American Fisheries Socie- 
ty; Ithaca, NY, USA (12 Aug 1984). 

Air Poliution and Acid Rain Report No. 21. 

A symposium was held at the Tiath Annual Meeting of the 
American Fisheries Society with the purpose of focusing discussion 
on some of the more controversial aspects of acidic deposition and 
its effects on fish. To that end, scientists with disparate views on 
key issues were asked to present their case before the Society. This 
volume includes six of the papers presented at the symposium and 
two extended abstracts. Topics covered the complexity of decision 
making at the national level, the role of science in the legislative 
process, how natural processes and land use practices must be con- 
sidered as factors responsible for decreased pH, how estimating fish 
losses cannot be based on pH alone, experimental evidence demon- 
strating that low pH and aluminum decrease hatching of brook 
trout, and a summary of field and laboratory evidence for Ontario 
and a description of ongoing research. Separate abstracts have been 
prepared for individual papers. 


20876 (MPAE-W—66-82-15) Simultaneous trace 
measurements using microwave, optical and chemical i 
ods. SIMOC final report. Hartmann, G.K. (Max-Planck-In- 
stitut fuer Aeronomie, Katlenburg-Lindau (Germany, 
F.R.)). Jul 1982. 125p. (In German). NTIS, PC E11; Avail- 
able from NTIS as TIB/B85-14344. 

In May 1981 the Northern Hemisphere meridional flight 
‘SIMOC’ (SImultaneous Measurements using Microwave, Optical 
and Chemical methods) was made between the Equator and the 
North Cape. The microwave ozone profiles were recorded between 
25 and 55 km, and the chemical profiles between 0 and 12 km. The 
microwave measurements were made by remote sensing of temper- 
ature and ozone data, the optical measurements by remote sensing 
of integral data (NO2 and ozone), and the chemical measurements 
by in-situ measurements of CO, N2O, Hz, CHi, CFCLs and CF2Clh 
at flight level. 
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20877 (PB—86-101706/XAB) Field comparison of PMio 
inlets at four locations. Rodes, C.E.; Holland, D.M.; Purdue, 
L.J.; Rehme, K.A. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitor- 
ing and Systems Lab.). Apr 1985. 12p. NTIS, PC A02/MF 
A0l1. 


A comprehensive field study was conducted comparing the 
performance of PMio inlets under a variety of field conditions. 
Inlets for low-flow, medium-flow, and high-flow samplers were 
evaluated at four sampling locations providing a range of concen- 
trations and particle sizes. Sampler precisions were determined at 
each location along with the regression parameter estimates com- 
paring sampler types. The daily distributions of mass by aerody- 
namic diameter were measured using the Wide Range Aerosol 
Classifier and the composited data reported. The expected mass 
concentrations were calculated using the sampler effectiveness data 
and the size distributions and then compared to the measured 
values. This permitted examination of the utility of the proposed 
Federal Reference Method (FRM) approach for specifying PMio 
samplers. The comparison results indicate that the precisions of the 
PMio samplers are well within the FRM requirements. Exceptions 
included the Sierra/Andersen Model 321 hi-vol inlet, which ap- 
pears to significantly overcollect as the result of dry-particle 
bounce, and the GMW 9000 hi-vol inlet, which appears to signifi- 
cantly undercollect, perhaps as the result of the internal surfaces 
becoming dirty. 


20878 (PB—86-102324/XAB) Stack heights and locations 
in complex terrain. Lawson, R.E.; Snyder, W.H. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Sep 1985. 8p. 
NTIS, PC A02/MF AO1. 

Terrain amplification factors were measured for a variety of 
source positions (locations and heights) both upstream and down- 
stream of two model hills, an axisymmetric hill and a two-dimen- 
sional ridge. The spatial variation of these terrain amplification fac- 
tors was used to delineate the vertical and longitudinal extent of the 
areas where excess concentrations (terrain amplification factors 
greater than 1.0) occurred. For the axisymmetric hill, a region of 
40% excess concentration was found to extend a maximum of 1.8 
hill heights in the vertical, 14 hill heights upstream, and 10 hill 
heights downstream. For the two-dimensional ridge, this region of 
40% excess concentration extended 2.2 hill heights in the vertical, 8 
hill heights upstream, and 15 hill heights downstream. Maximum 
terrain amplification factors for both the axisymmetric hill and the 
two-dimensional ridge were found on the downstream side of the 
hills and had values of approximately 5.6 and 6.8, respectively. 


20879 (PB—86-102654/XAB) Evaluation of pilot-scale 
pollution control devices for hazardous-waste incineration. 
Freeman, H.M.; Olexsey, R.A. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
neering Research Lab.). Sep 1985. 27p. NTIS, PC A03/MF 
AOl. 

The paper summarizes the results of emission tests carried 
out on three pilot-scale air pollution-control devices. The units 
were connected to a slip stream from the ENSCO, Inc. hazardous- 
waste incinerator at El] Dorado, Arkansas. The three units were a 
Hydro Sonic System wet scrubber; an ETS dry scrubber; and a 
Vulcan Engineering Company high temperature baghouse. The 
units were evaluated for their capability in removing particulate 
matter and HCl. Full discussion of the testing program and results 
is in an EPA report, Evaluation of Air Pollution Control Devices 
for Hazardous Waste Combustion, now undergoing final review in 
the Agency. 


20880 (PB—86-103157/XAB) Size distribution of parti- 
cles that may contribute to soiling of material surfaces. 
Haynie, F.H. (Environmental Protection Agency, Research 
Triangle Park, NC (USA)). 1985. 6p. NTIS, PC A02/MF 
AOl. 

The body of information presented in this paper is directed 
to those individuals concerned with criteria for secondary ambient 
air-quality standards for particles. The distribution of size of parti- 
cles deposited on glass was determined by light and scanning elec- 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicais Monitoring And Transport 


tron microscopy. Particles larger than 10 ym dominate soiling on 
glass. More definitive research is needed, especially on rough sur- 
faces, 


(PB—86-104247/XAB) National Acid-Precipita- 
tion Assessment Program emission-inventory allocation fac- 
tors. Final report, July 1984-July 1985. Sellars, F.M.; Fitz- 

d, T.E.; Lennon, J.M.; Maiocco, L.J.; Monzione, N.M. 
GCA Corp. ., Bedford, MA (USA). GCA Technolo, ogy 
Div.). Sep 1985. 181p. (GCA-TR—84-171-G). NTIS, 
A09/MF AO1. 

The report describes the processes, assumptions, and data 
sources used in developing the National Acid Precipitation Assess- 
ment Program (NAPAP) temporal, spatial, and species allocation 
factors. The processing of the NAPAP emissions inventory through 
the Regional Model Data Handling System (RMDHS) and the 
specifications for a new NAPAP data handling system are also de- 
tailed. The Eulerian acid deposition model being developed for use 
in the NAPAP required more resolved emissions data than are 
available in the NAPAP emissions inventory. The NAPAP inven- 
tory, which separately covers annual emissions from point and 
county-wide area sources, had to be apportioned to reflect hourly 
emissions with area source emissions assigned to grid squares. 
Hourly emissions of volatile organic compounds (VOCs) then had 
to be allocated into photochemical reactivity classes and nitrogen 
oxides (NOx) emissions had to be separated into NO and NO:. 


20882 (PB—86-107034/XAB) Quality assurance for the 
acid-precipitation-measurement program in the United States. 
Finkelstein, P.L. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Atmospheric Sciences 
Research Lab.). Sep 1985. 8p. NTIS, PC A02/MF AO1. 

The U.S. National Atmospheric Deposition Program 
(NADP) is a confederation of scientists, universities, and govern- 
ment agencies formed with the common interest of measuring acid 
rain in the United States. In order to insure that the data developed 
under this program are reliable, a quality assurance program was 
developed. This report reviews the major aspects of the NADP 
Quality Assurance Plan, including field operations, laboratory ac- 
tivities, and data handling. 


20883 (PB—86-107638/XAB) Receptor model technical 
series. Volume 6. A guide to the use of factor analysis and 
multiple regression (FA/MR) techniques in source apportion- 
ment. Lioy, P.J.; Kneip, T.J.; Daisey, J.M. (New York 
Univ., NY (USA). Inst. of Environmental Medicine). Ju! 
1985. 113p. NTIS, PC A06/MF AO1. 

The anticipated change in the form of the particulate matter 
standard from total suspended particulate to matter with aerody- 
namic diameter equal to or less than 10 micrometers PMio will re- 
quire, in some instances, more-sophisticated approaches to identify- 
ing primary sources of PMio. This is the sixth document in a series 
of user-oriented receptor modeling guidance. Over the past twelve 
years, a number of multivariate methods have been used to deter- 
mine the sources of mass emitted in a number of cities. This docu- 
ment focuses primarily on the FA/MR technique. However, the 
procedures required to identify potential tracers or source profiles 
and to validate the results are applicable to all. 


20884 (PB—86-107661/XAB) Source apportionment of 
wet-sulfate deposition in eastern North America. Final report. 
Fay, J.A.; Golomb, D.S.; Kumar, S. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Jan 1985. 3p. 
(MIT-EL—85-001). NTIS, PC AG3/MF AOl. 

An analytical model of long-distance transport of air pollut- 
ants (Fay and Rosenzweig, 1980) was adapted for the estimation of 
long-term (e.g. annual) wet-sulfate deposition in eastern N. Amer- 
ica. The model parameters were optimized for best agreement with 
1980-1982 measurements at 109 monitoring sites in this region. 
Source apportionment calculated for four sites from this model 
shows that about half of the deposition is due to 7-8 of the largest 
source contributors to each site (aggregated to the state and sub- 
province level). A 17-year record of precipitation sulfate measured 
at Hubbard Brook, New Hampshire, compares favorably with the 
model calculation. Calculated U.S.-Canada transboundary fluxes 
agree with previous estimates. Isopleths of 1980-82 yearly deposi- 
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tions were determined, and the deposition effects of a typical U.S. 
emissions reduction proposal were evaluated. 


20885 (PB—86-108263/XAB) Primary sulfate emission 
factors for the NAPAP (National Acid Precipitation Assess- 
ment Program) emissions inventory. Final report, September 
1983-July 1985. Homolya, J.B. (Radian Corp., Research Tri- 
-— Park, NC (USA). ‘eo 1985. 55p. NTIS, PC A04/MF 
The report gives results of an estimation of primary sulfate 
emission factors for use in the 1980 and 1985 National Acid Precipi- 
tation Assessment Program (NAPAP) emissions inventories. The 
estimates were developed from an assessment of existing measure- 
ments data for source categories including external combustion, 
chemical manufacturing, primary metals, wood products, mineral 
products, and petroleum refining. Initial elements of the assessment 
summarized primary sulfate formation mechanisms prevalent in 
combustion processes and reviewed the state-of-the-art methodolo- 
gy for primary sulfate sampling and analysis of source emissions. 
The Controlled Condensation System (CCS) was evaluated as the 
best primary sulfate emission measurement approach. CCS-derived 
measurement data were abstracted from an inventory of reports 
consisting of a variety of environmental assessment studies, field 
measurement evaluation experiments, and the U.S./Canadian Work 
Group 3B inventory. The measurement data were then used to esti- 
mate primary sulfate emission factors for the corresponding source 
categories. Uncertainty estimates are given for each emission factor, 
and source categories are identified where data are either lacking or 
incomplete to permit the assignment of an emission factor. 


20886 (PB—86-108644/XAB) Nickel and chromium com- 
pounds and welding fumes in mammalian cell transformation 
bioassay in vitro. Stern, R.M.; Hansen, K. (Svejsecentralen, 
Glostrup (Denmark)). 1985. 17p. (REPT—85.37). NTIS, PC 
A03/MF AOI. 

The control of occupational exposures to particulates, and to 
welding fumes in particular, is traditionally performed by hygienic 
monitoring on paper filters. Exposure limits for metals frequently 
depend on solubility, and are usually based on worst case data, 
which, in the case of the putative carcinogens Ni(II) and Cr(VI) 
are derived from historic industrial exposures which have resulted 
in detectable cancer overincidence. Towards this aim the absolute 
toxicity and transformation potency of a series of Cr and Ni com- 
pounds, and industrial metallic aerosols, including welding fumes 
from several processes (both mild steel without and stainless steel 
with Cr and Ni) are compared in a standardized procedure involv- 
ing alternative collection, storage and bioassay protocols. 


20887 (PB—86-108800/XAB) Mobile-source emissions 
analysis for California. Volume 1. Final report, 1982-85. 
Crawford, R.; Duleep, K.; Dulla, R.; Austin, T.; Ruben- 
stein, G. (Energy and Environmental Analysis, Inc., Arling- 
ton, VA (USA)). Jun 1985. 605p. NTIS, PC A99/MF AOl1. 

This report, reviews mobile-source emissions from California 
vehicles and updates the analytical basis for mobile-source-emis- 
sions modelling. The research effort addresses the following issues, 
among others: Identifies the market penetration of emissions-control 
systems for model years 1975-1982 vehicles and projects the pene- 
tration of the systems to 1990; reviews 1975 forward in-use vehicle 
emissions data to evaluate the performance of individual emissions 
control systems, including an analysis of failure rates and the emis- 
sions impact of specific component failures; analyzes the influence 
of speed, temperature, misfueling, and inspection/maintenance pro- 
grams on emission control systems, derives new emission factors for 
heavy-duty trucks to incorporate the influence of component mal- 
function; analyzes current technical and regulatory mobile-source- 
emission issues, as assessment of light-duty vehicle compliance with 
a 0.4 g/m NOx standard and comments on methanol additive fuel 
waivers; develops a California I/M credits model; and determines 
the effect of maintenance practices and fuel quality on transit bus 
smoke and particulate emissions. 
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20888 (PB—86-108818/XAB) Mobile-source-emissions 
analysis for California. Volume 2. Final report, 1982-85. 
Crawford, R.; Duleep, K.; Dulla, R.; Austin, T.; Ruben- 
stein, G. (Energy and Environmental Analysis, Inc., Arling- 
ton, VA (USA)). Jun 1985. 277p. NTIS, PC A13/MF A0l. 

This report reviews mobile-source emissions from California 
vehicles and updates the analytical basis for mobile-source-emis- 
sions modelling. The research effort addresses the following issues 
among others: identifies the market penetration of emissions-control 
systems for model years 1975-1982 vehicles and projects the pene- 
tration of the systems to 1990; reviews 1975 forward in-use vehicle 
emissions data to evaluate the performance of individual emissions 
control systems, including an analysis of failure rates and the emis- 
sions impact of specific component failures; analyzes the influence 
of speed, temperature, misfueling, and inspection/maintenance pro- 
grams on emission control systems, derives new emission factors for 
heavy-duty trucks to incorporate the influence of component mal- 
function; analyzes current technical and regulatory mobile-source- 
emission issues, as assessment of light-duty vehicle compliance with 
a 0.4 g/m NOx standard and comments on methanol additive fuel 
waivers; develops a California I/M credits model; and determines 
the effect of maintenance practices and fuel quality on transit bus 
smoke and particulate emissions. 


20889 (PB—86-109584/XAB) Chlorofluorocarbon-11, - 
12, and nitrous oxide measurements at the NOAA/GMCC 
(National Oceanic and Atmospheric Administration/Geo- 
physical Monitoring for Climatic Change) baseline stations 
(16 September 1973 to 31 December 1979). Thompson, T.M.; 
Komhyr, W.D.; Dutton, E.G. (National Oceanic and At- 
mospheric Administration, Boulder, CO (USA). Air Re- 
sources Lab.). Jun 1985. 13lp. (NOAA-TR-ERL—428- 
ARL-8). NTIS, PC A07/MF AO1. 

The National Oceanic and Atmospheric Administration’s Air 
Resources Laboratory (NOAA/ARL) began measuring chloro- 
fluorocarbon-11 in 1973 because of the interest in this anthropogen- 
ic pollutant as a tracer for the study of mass transfer processes in 
the atmosphere and the oceans. Interest in chlorofluorocarbon-11, 
and in chlorofluorocarbon-12 and nitrous oxide, was heightened 
during the mid-1970’s with the realization that these compounds 
can be decomposed by photolysis in the stratosphere to cause strat- 
ospheric ozone destruction by released chlorine atoms. Measure- 
ments of chlorofluorocarbon-12 and nitrous oxide were begun by 
NOAA/ARL in 1977. The report describes the evolution of the 
chlorofluorocarbon and N2O measurement programs through 1979. 
By that time, the sample collection and analysis techniques became 
standardized, and have remained the same to the present. 


20890 (PB—86-110046/XAB) Environmental 

ment Report update, Region 10, 1985. (Environmental Pro- 
tection Agency, Seattle, WA (USA)). Sep 1985. 66p. (EPA/ 
910/9—85/130). NTIS, PC A04/MF A0O1. 

The 1985 update to the Region 10 Environmental Manage- 
ment Report of 1983 describes work planned during Fiscal 86 in 
high priority efforts by the States of the Pacific Northwest and 
Region 10 to address current and emerging environmental prob- 
lems. Because those problems the authors now feel merit priority 
status are not the same problems the authors discussed in 1983 and 
1984, the organization of this 1985 update differs. Where possible, 
environmental problems were discussed collectively by media. For 
example, the general topic of Pesticides and Toxic Substances, iden- 
tified as a separate priority problem in 1983, is addressed this year 
in media-related sections on Groundwater and Air Contamination. 
Similarly, Fishery Damage is discussed this year as part of the 
placer mining and nonpoint source problem discussions. The au- 
thors also took a different approach to ranking the significance of 
each problem this year. The Management Team assessed each envi- 
ronmental problem independently according to four criteria: (1) 
number of persons exposed, (2) human health risk, (3) ecological 
risk, and (4) the level of public concern. They were also asked to 
weigh each of the four criteria. The attached environmental priori- 
ty list presents the results of this exercise. The top priority - hazard- 
ous waste contamination of groundwater. 
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(PB—86-110269/XAB) EPA (Environmental Pro- 
tection Agency) guide for minimizing the adverse environmen- 
tal effects of cleanup of uncontrolled hazardous-waste sites. 
(Pacific Northwest Labs., Richland, WA (USA)). Jun 1985. 
144p. NTIS, PC A07/MF AO1. 

The guide supplies information and sources that an official 
needs to evaluate how to proceed at a contaminated site. The docu- 
ment also can be used by management to assist in and overview 
staff cleanup activities. Additionally, it is a training tool for persons 
who are ne w to the business of cleaning up hazardous-waste sites. 
Finally, it is a resource for anyone who wishes to know more about 
the cleanup of hazardous-waste sites. 


20892 (PB—86-110293/XAB) Supporting 
for the RCRA (Resource Conservation and Recovery Act) in- 
cinerator regulations 40 CFR 264, Support O - incinerators 
and appendices. Final report. (Peer Consultants, Inc., Rock- 
a MD (USA)). Oct 1984. 1029p. NTIS, PC A99/MF 
The report contains a summary of information on the haz- 
ardous-waste-incineration industry, a discussion and application of 
the risk analysis process for incinerators, and an evaluation of alter- 
natives for controlling stack emissions from incinerators. It was pre- 
pared as part of the regulatory impact analysis program in support 
of the incinerator regulations under the Resource Conservation and 
Recovery Act (RCRA). Information on the incineration industry 
includes: a profile of facilities based on surveys of incinerator man- 
ufacturers and owner/operators, procedures for estimating capital 
and operating costs, data on the composition of hazardous waste 
streams currently incinerated, a technical and cost evaluation of 38 
case study incinerators, and eight full-scale performance evalua- 
tions. Risk analysis is discussed as a tool that can be used in the 
regulatory process to assist those responsible for developing stand- 
ards and managing risk to human health and the environment. The 
rationale for EPA’s proposal to allow variances to the incinerator 
standards based on a case-by-case consideration of risk is discussed 
and a structure for implementing the variance procedure is present- 
ed. 


20893 (PB—86-110707/XAB) Hybrid receptor model for 
secondary sulfate from an SO, point source. Lewis, C.W.; 
Stevens, R.K. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab.). 1985. 10p. NTIS, PC A02/MF AO1. 

A formalism is presented for calculating the ambient concen- 
tration of secondary sulfate at any downwind distance from an 
SO.-emitting point source. The SO2 is assumed to be affected by 
dispersion, dry deposition, and homogeneous gas-phase oxidation 
processes having arbitrary time dependencies. A receptor-model es- 
timate of the primary-particle contribution at the downwind site is 
used to account for all of the dispersion and part of the deposition. 
An important finding is that the secondary sulfate is sensitive only 
to the average values of the deposition and oxidation rates, and not 
to their detailed time dependences. Extensions of the formalism to 
include wet deposition and nitrate formation are also discussed. 


20894 (PB—86-110772/XAB) Simulated acid rain on 
crops. Plocher, M.D.; Perrigan, S.C.; Hevel, R.J.; Cooper, 
R.M.; Moss, D.N. (Oregon State Univ., Corvallis (USA)). 
Oct 1985. 74p. NTIS, PC A04/MF AO1. 

In 1981, simulated H2SO, acid rain was applied to alfalfa and 
tall fescue and a 2:1 ratio of H2SO.4:HNOs acid rain was applied to 
alfalfa, tall fescue, barley, wheat, potato, tomato, radish, and corn 
crops growing in the open field at Corvallis, Oregon. Careful atten- 
tion was given to effects of the acid rain on the appearance of the 
foliage, and the effects on yield were measured. Because the effect 
of pH 4.0 rain on corn yield was the only significant effect noted in 
the 1981 studies, in 1982, more-extensive studies of the effect of 
simulated H2SO,/HNOs rain on corn were conducted. No signifi- 
cant effects of acid rain were found on foliage appearance, or on 
yield of grain or stover in the 1982 studies. 
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20895 (PB—86-110780/XAB) Illinois annual air-quality 

1984, (Illinois Environmental Protection Agency, 
Springfield (USA). Div. of Air Pollution Control). Jun 
1808 43 133p. NTIS, PC A07/MF AO1. 

The document summarizes ambient-air-quality measurements 
obtained in Illinois during the calendar year of 1984. The report 
discusses air-quality data obtained for each site, provides statistical 
summaries, details air-quality violations and provides trend data 
where available. Background information is included concerning 
sources of air pollutants, health effects, air-quality standards and 
ambient monitoring methodologies. 


20896 (PB—86-110921/XAB) Assessment of organic con- 
taminants in emissions from refuse-derived fuel combustion. 
ge ae he Ags D.; Kwong, E.; Jefferies, A.; — 

y Resources Co., Inc., Cambridge, MA 
SSSA) Se Sep ‘1985. 153p. NTIS, PC A08/MF AOl. 

Organic contaminants in emissions from refuse-derived fuel 
combustion were investigated in a 20-inch-diameter atmospheric 
fluidized-bed combustor. Combinations of coal/EcoFuel/MSW/tol- 
uene were burned inthe combustor with temperatures ranging from 
1250 to 1550 degrees F. A Source Assessment Sampling System 
(SASS) was used to sample the stack gas; Level 1 methodology 
was used to analyze the organic-contaminant levels. Combustion ef- 
ficiencies of 93 to 98 percent were achieved in the test burns. Com- 
bustion of the EcoFuel generated fewer organic emissions than 
combustion of coal at similar combustion temperatures. The fine 
particulate collected by the SASS train filter contained higher con- 
centrations of extractable organics than the reactor fly ash and the 
SASS cyclone samples. Combustion of a toluene/EcoFuel mix gen- 
erated a large number of benzene derivatives not seen in the com- 
bustion of pure EcoFuel. Polycyclic aromatic hydrocarbons were 
the dominant organic compounds contained in the XAD-2 resin ex- 
tract from coal combustion. A number of different priority pollut- 
ants were identified in the samples collected. 


20897 (PB—86-111218/XAB) Emissions assessment for 
refuse-derived fuel combustion. Project report, February 
1979-October 1980. Rising, B.W.; Allen, J.M. (Battelle Co- 
lumbus Labs., OH "WUSAD. Sep 1985. 76p. NTIS, PC A05/ 
MF AO. 

The RDF and coal were burned in a small spreader-stoker 
fired boiler. The parameters that were varied in this program were 
RDF type and amount of coal burned with the RDF. In two ex- 
periments a waste chemical, triethanolamine, was added to the fuel, 
and its destruction efficiency was assessed. Analysis of the flue 
gases identified low levels of hydrocarbons, nitric oxide, carbon 
monoxide, and sulfur dioxide. The particulate loadings increased as 
the percentage of RDF in the total fuel increased. More than half 
of the particulate loading was submicron in size when RDF was 
fired without coal. Large quantities of POM’s were detected in 
those experiments in which the shredded and pelletized RDF were 
fired in the furnace. No dioxins were detected in those tests in 
which it was analyzed. In the experiments in which RDF was the 
only fuel, lead emissions were several orders of magnitude above 
the levels detected in the coal base run. Based upon the flue gas 
analysis, the destruction of the triethanolamine was complete. 


20898 (PB—86-111630/XAB) Effects of air pollution and 
acid rain on agriculture: an annotated bibliography. Staff 


report. Barse, J.R.; Ferguson, W.; Whetzel, V. (Economic 
Research Service, Washington, DC (USA). Natural Re- 
spelt Economics Div.). Oct 1985. 186p. NTIS, PC A09/ 

Ozone and sulfur dioxide-gaseous air pollutants--can reduce 
the yields of key agricultural crops such as soybeans, corn, wheat, 
citrus fruit, cotton, and peanuts by interfering with plant photosyn- 
thesis. In general, the greater the pollutant concentration, the great- 
er the yield reduction. Based on this biological evidence, econo- 
mists are now estimating dollar impacts of ozone pollution on agri- 
culture. By contrast, evidence on the biological impacts of acid rain 
on crops, soils, and forests is much less clear, often ambiguous. 
Some acid rain impacts can be favorable, because rainfall acids con- 
tain nitrogen and sulfur--major plant nutrients. 
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20899 (PB—86-111705/XAB) Evaluation of pilot-scale 
air pollution control devices on a refuse and coal-fired boiler. 
Report for June 1977-June 1980. Hall, F.D.; Bruck, J.M.; 
Albrinck, D.N. (PEDCo-Environmental, Inc., Cincinnati, 
OH (USA)). Oct 1985. 246p. NTIS, PC Al1/MF Aol. 

The project report describes the operation of pilot-scale air- 
pollution-control devices to gather data on air pollution efficiency 
versus several different operating parameters on various waste-as- 
fuel combustion processes. It also includes a test of a full scale 
fabric filter used to control dust emissions. The refuse-derived fuel 
is burned, along with pulverized coal, in a suspension-fired boiler. 
The pilot device testing program involved the evaluation of pollut- 
ant-removal efficiency of a mobile electrostatic precipitator (ESP) 
and a mobile scrubber. 


20900 (PB—86-113412/XAB) Health hazard evaluation 
report No. HETA-84-011-1567, KP Industries, Delphos, 


‘ Ohio. Lee, S.A.; London, M. (National Inst. for Occu 


|pa- 
tional Safety and Health, Cincinnati, OH (USA)). Feb 1985. 
25p. (HETA—84-011-1567). NTIS, PC A02/MF AO1. 

Environmental and breathing zone samples were anal 

for ethyl-2-cyanoacrylate (7085850) (ECA), lead (7439921), copper 
(7440508), beryllium (7440417), vinyl-chloride (75014), azodicarbon- 
amide (123773), and xylene (1330207) at a fabricated metal products 
facility (SIC-3465), in Delphos, Ohio in January, 1984. The survey 
was requested by the local union to evaluate potential hazards at 
the facility. Biological monitoring for blood lead, free erythrocyte 
protoporphyrin and zinc-protoporphyrin in five lead exposed indi- 
viduals was conducted. Medical questionnaires were given to 16 
ECA and five lead exposed workers. The authors note that the use 
of ECA has been discontinued at the facility. The data suggest that 
exposure to ECA causes sensitization and allergic reactions. Im- 
proved local exhaust ventilation is recommended. 


20901 (PB—86-114089/XAB) Ambient ozone and human 
health; an epidemiological analysis. Executive summary. Final 
report. Portney, P.R.; Mullahy, J. (Resources for the 
Future, Inc., Washington, DC (USA)). Aug 1985. 23p. 
NTIS, PC A02/MF AO1. 

The report is the executive summary of an analysis of the re- 
lationship between ozone and human health benefits. 


20902 (PB—86-114097/XAB) Ambient ozone and human 
health: an epidemiological analysis. Volume 2. Final report. 
Portney, P.R.; Mullahy, J. (Resources for the Future, Inc., 
_ae DC (USA)). Sep 1983. 227p. NTIS, PC Al1/ 
MF AOI. 

The report is the second volume of an analysis of the rela- 
tionship between ozone and human health benefits. 


20903 (PB—86-114105/XAB) Ambient ozone and human 
health: an epidemiological analysis. Volume 3. Final report. 
Portney, P.R.; Mullahy, J. (Resources for the Future, Inc., 
ce DC (USA)). Jun 1985. 180p. NTIS, PC A09/ 
AOl 
The report is the third volume of an analysis of the relation- 
ship between ozone and human health benefits. 


20904 (PB—86-114147/XAB) Final report on the impact 
of anti-smoking policies in the federal workplace (revised). 
Report for 1971-85. (Ebon Research Systems, Washington, 
DC (USA)). Oct 1985. 206p. NTIS, PC A10/MF AO1. 

The study will measure the impact of anti-smoking policies 
on the self-reported smoking behavior of federal workers in the 
Washington, D.C. area. First, antismoking policies and steps taken 
to enforce these policies across federal agencies were compared. 
Next, survey research methods were utilized to determine self-re- 
ported smoking behaviors, awareness of anti-smoking policies, and 
the effects these policies had on smoking behavior. The three re- 
search objectives were as follows: (1) To determine the extent to 
which awareness of an anti-smoking policy when perceived as 
being enforced changes smoking behavior in the federal work 
place; (2) To determine the extent to which awareness of an anti- 
smoking policy when perceived as not being enforced changes 
smoking behavior in the federal work place; and (3) to compare 
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perceptions of federal workers to those of smoking policy managers 
with regard to the anti-smoking policy. 


20905 (PB—86-115201/XAB) Cost-effectiveness of dust 
controls used on unpaved haul roads. Volume 1. Results, anal- 
ysis, and conclusions. Open File report, September 1981-April 
1984, Rosbury, K.D.; Zimmer, R.A. (PEDCo-Environmen- 
tal, Inc., a co (USA)). Dec 1983. 142p. NTIS, PC 
A07/MF 

The a objective of the project was to determine the cost- 
effectiveness of dust controls used on unpaved mine-haul roads. 
Field testing was conducted at three surface coal mines (two in 
Wyoming, one in southern Illinois) for a total of 20 weeks. The 
highest control efficiency measured for a chemical dust suppressant, 
82 pct, was for calcium chloride 2 weeks after application. Chemi- 
cal dust suppressants (primarily salts and lignons) can be shown to 
be more cost-effective than watering under some conditions. Data 
summaries and the analysis of data are contained in this report. 


20906 (PB—86-115219/XAB) Cost-effectiveness of dust 
controls used on unpaved haul roads .Volume 2. Data. Open 
file report, September 1981-April 1984. Rosbury, K.D.; 
Zimmer, R.A. (PEDCo-Environmental, Inc., Golden, CO 
(USA)). Dec 1983. 173p. NTIS, PC A08/MF AOI. 

The basic objective of the project was to determine the cost- 
effectiveness of dust controls used on unpaved mine haul roads. 
Field testing was conducted at three surface coal mines (two in 
Wyoming, one in southern Illinois) for a total of 20 weeks. The 
highest control efficiency measured for a chemical dust suppressant, 
82 pct, was for calcium chloride 2 weeks after application. Chemi- 
cal dust suppressants (primarily salts and lignons) can be shown to 
be more cost-effective than watering under some conditions. 
Volume II contains basic data. 


20907 (PB—86-119575/XAB) Effects of residual organic 
matter on elemental analyses by spark source mass spectrog- 
raphy (SSMS). Final report, November 1978-June 1981. 
McGregor, K.T.; Myatt, B.M.; Clark, R.F.; Bause, D.E.; 

Rutkowski, C. (GCA Corp., Bedford, MA (USA). GCA 
Technology Div.). Oct 1985. 224p. (GCA-TR—81-94-G). 
NTIS, PC A10/MF AOl1. 

The report gives results of research to define the effect of 
organics in SSMS and to evaluate several sample-preparation meth- 
ods for their removal. Samples of known organic content were fab- 
ricated by diluting NBS SRM 1633 fly ash (spiked with several 
trace elements) with a mixture of organic compounds. Samples con- 
taining 0, 10, 50, and 90% organic material were developed. These 
fabricated samples and NBS SRM 1632 coal were analyzed by 
three laboratories using SSMA without prior pretreatment (neat) 
and after processing by several preparation procedures. The effects 
of organic material on neat SSMS analysis were assessed for the 
various concentration levels. Samples containing < or = 50 per- 
cent organic material could be successfully analyzed by SSMA 
without pretreatment. Difficulties were encountered with 90 per- 
cent organics. Four preparation procedures (Parr oxygen bomb, HF 
bomb, low temperature ashing, and mineral acid extraction) were 
evaluated for removal of organic interference and maintenance of 
sample integrity for SSMS, AAS (primarily Hg), and ICP analyses. 
Conclusions were drawn regarding their suitability for use in the 
Level 1 and/or 2 analysis schemes and the benefits of further re- 
search. 


20908 (PB—86-122595/XAB) Development of advanced 
ESFF (electrical stimulation of fabric filtration) technology. 
Final report, May 1982-May 1985. Lamb, G.E.R.; Jones, 
R.L; Duffy, K.T.; Saville, D.A.; Morris, B.A. (Textile Re- 
search Inst., Princeton, NJ (USA)). Oct 1985. 94p. NTIS, 
PC A05/MF AOl1. 

The report summarizes work on electrical stimulation of 
fabric filtration (ESFF) with the major objectives of defining the 
role of some primary variables and understanding the mechanisms 
of electrostatic enhancement. It was concluded that the magnitude 
of particle charge has a strong effect on ESFF performance by 
causing shifts in dust deposition from a uniform pattern to a selec- 
tive deposition along the electrodes in the bag and toward the 
bottom half of the bag. The drastic reduction in pressure drop indi- 
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cated that some form of precharging would be cost effective. Pro- 
grammed changes in electrical field strength to coincide with the 
cleaning cycle or the use of ac rather than dc fields showed no sig- 
nificant promise of improved bag cleaning. Printed electrodes could 
be as effective as wire electrodes and would probably cost less to 
incorporate in the bag if they could be made to hold up under bag 
flexing at elevated temperatures. 


source catego- 
ry report. Final task report, June 1981-June 1985. Cowherd, 
C.; Englehart, P.J. (Midwest Research Inst., Kansas City, 
MO (USA)). Oct 1985. 68p. NTIS, PC A04/MF AO1. 

The report gives results of a study to derive size-specific 
particulate emission factors for industrial paved and unpaved roads 
and for rural unpaved roads from an existing field testing data base. 
Regression analysis was used to develop predictive emission factor 
equations which relate emission quantities to road and traffic pa- 
rameters. Separate equations were developed for each road type 
and for three aerodynamic particle size fractions: < or = 15, < or 
= 10, and < or = 2.5 micrometers. Recommendations are made 
for including the resulting emission factors in EPA document AP- 
42. Over the past few years, traffic-generated dust emissions from 
unpaved and paved industrial roads have become recognized as a 
significant source of atmospheric particulate emissions, especially 
within industries involved in mining and processing mineral aggre- 
gates. Although a considerable amount of field testing of industrial 
roads has been performed, most studies have focused on total sus- 
pended particulate (TSP) emissions, because the current national 
ambient air quality standards (NAAQS) for particulate matter are 
based on TSP. Only recently, in anticipation of a NAAQS for par- 
ticulate matter based on particle size, has the emphasis shifted to 
the development of size-specific emission factors. 


(RRC—67) Determination of atmospheric salinity 
at Kalpakkam using wet candle experiment. Khanna, A.S.; 
Iyengar, M.A.R.; Gnanamoorthy, J.B. (Reactor Research 
Centre, Kalpakkam (india)). 1984. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86900929. 

The extent of chloride content in the atmosphere has a 
direct influence on the susceptibility to stress corrosion cracking 
and pitting corrosion of austenitic stainless-steels. This report pre- 
sents the results of a systematic evaluation of the chloride content 
in the Kalpakkam’s coastal atmosphere, carried out over a period of 
two years, using a wet-candle experimental set up (as per IS - 
5555). The results have been correlated with other atmospheric pa- 
rameters like relative humidity, temperature and rainfall. It has also 
been shown that atmospheric salinity has a direct bearing on the 
extent of corrosion of samples exposed to this atmosphere. 


(TVA/PE/CEM—85/82) Tennessee Valley Au- 
thority/Consumer Product Safety Commission. Indoor air 
quality study. Volume II. (Tennessee Valley Authority, 
Chattanooga (USA). Energy Use Test Facility Staff). Aug 
1985. 512p. NTIS, A22/MF AOl. File Number 
DE86900921. 

A description of the pollutant source strength model, a list- 
ing of the FORTRAN computer model used to generate pollutant 
source strengths, and a graphical display of the complete data base 
are presented for residence heated with non-airtight wood heaters. 
Calcomp plots of wood weight; indoor and outdoor concentrations 
of carbon monoxide (CO), carbon dioxide (COz2), nitric oxide (NO), 
nitrogen dioxide (NO2), nitrogen oxides (NO/sub x/), sulfur dioxide 
(SO2), ozone (Os), oxygen (O2), methane (CH,), non-methane hy- 
drocarbons (NMHC), total hydrocarbons (THC) and particulates 
(PNE); hourly source strengths of CO, CO2, NO, NO2, NO/sub x/, 
and SO,; hourly air exchange rates (ACPH); flue gas concentration 
of CO; flue gas temperature; indoor and outdoor air temperatures; 
versus time will be included. 
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20912 (UCID—20562) Desert Tortoise series data report: 
1983 pressurized ammonia spills. Goldwire, H.C. Jr.; 
McRae, T.G.; Johnson, G.W.; Hipple, D.L.; Koopman, 
R.P.; McClure, J.W.; Morris, L.K.; Cederwall, R.T. (Law- 
rence Livermore National Lab., CA (USA)). Dec 1985. 
Contract W-7405-ENG-48. 246p. NTIS, PC Al1/MF AOI; 
1; GPO Dep. File Number DE86006998. 

A series of four pressurized ammonia spills up to 60 m° in 
size were performed at Frenchman Flat in Nevada as a part of a 
joint government-industry study. This data report presents a de- 
scription of how the tests were conducted and the data from the 
tests. 


20913 (UCID—20652) Introduction of plume rise capabil- 
ity into the transport and diffusion codes of the ARIES/ 
ARAC emergency response systems. Desiato, F.; Lange, R. 
(Lawrence Livermore National Lab., CA (USA); ENEA, 
Rome (Italy)). 27 Jan 1986. Contract W-7405-ENG-48. 26p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86006668. 

In order to calculate plume rise, a parametric model was 
adopted that computes Az(t) from the pertinent variables involved. 
These are the following: source parameters (w, r, To or Q); meteor- 
ological parameters (atmospheric stability, U, h, u/sub */, L and 
eventually H/sub i/, T/sub A, AT/Az). A parametric model was 
chosen for two reasons. First, a fully dynamical three-dimensional 
plume rise model would be too large and slow to add to a real-time 
response emergency model like the ARAC/ARIES system. Sec- 
ondly, the MATHEW windfield code and the ADPIC transport 
and diffusion code which make up the ARAC/ARIES system are 
diagnostic and not fully dynamical codes, and are therefore unable 
to provide some of the variables needed for a numerical plume rise 
model. In order to be able to treat the most general case of plume 
rise, the following situations had to be considered: Jet(F/sub m/not 
equal to 0), buoyant plume (F not equal to 0), and any combination 
of the two. 


20914 (UCID—20663) Analysis of ARAC participation in 
the Idaho field experiment. Rosen, L.C.; Hill, K.L. (Law- 
rence Livermore National Lab., CA (USA)). Feb 1986. 
Contract W-7405-ENG-48. 35p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86007254. 

The 1981 Idaho Field Experiment to coordinate data sets 
and evaluate model and computer facilities is summarized herein. 
Participation of the Atmospheric Release Advisory Capability 
(ARAC) of the Lawrence Livermore National Laboratory in the 
field experiment is discussed. The computed ARAC results are 
compared with the observational data sets and analyzed. 12 refs., 44 
figs., 3 tabs. 


20915 Correction for external mass transfer resistance in 
diffusive sampling. Persoff, P.; Hodgson, A.T. (Lawrence 
Berkeley Lab., CA). American Industrial Hygiene Association 
Journal; 46: No. 11, 648(Nov 1985). 

An important source of error inherent in diffusive sampling 
is depletion of the analyte in the region around the open end of the 
sampler. Error due to depletion occurs when external mass transfer 
resistance is significant compared with the sampler’s internal mass 
transfer resistance. A simple method to correct this error is present- 
ed. Multiple diffusive samplers of differing lengths are exposed si- 
multaneously. A plot of calculated concentration of the analyte at 
the open end of the samplers vs. diffusive flux is extrapolated to a 
sampler of infinite length, yielding an estimate of concentration in 
the bulk atmosphere. This method was demonstrated with a diffu- 
sive sampler for water vapor by comparing extrapolated concentra- 
tions of water vapor with concentrations measured with a dew- 
point hygrometer. 


20916 Estimation of North American anthropogenic 
sulfur deposition as a function of source/receptor separation. 
Shannon, J.D. pic so National Lab., Argonne, IL). pp 
119-127 of Air pollution modelling and its application IV. 
De Wispelare, C. New York, NY; Plenum Press (1985). 
(CONF-8309130—). 
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From 14. international technical meeting on air pollution 

modeling and its applications; Copenhagen, Denmark (27 Sep 
1983). 
— The model of transport and deposition used for these simula- 
tions is the Advanced Statistical Trajectory Regional Air Pollution 
(ASTRAP) model. The ASTRAP model simulates long-term 
(monthly to seasonal) concentrations of oxides of sulfur and of ni- 
trogen and their respective products. The model combines calcula- 
tion of trajectory distribution statistics, representing a series of bi- 
variant normal puffs fitted to endpoint ensembles as a function of 
time since release for each of a grid of points across the U.S.A. and 
Canada, with a one-dimensional vertical integration for each of six 
potential initial effective emission layers extending to 800 m depth. 
The total depth through which pollutants eventually can be dif- 
fused is as much as 1800 m, depending upon the atmospheric stabili- 
ty profile. Wet removal is a function of the half power of the 12- 
hour precipitation amount; horizontal distributions of simulated tra- 
jectory tracers deposited by wet processes are summarized statisti- 
cally in a manner similar to that described above. In the vertical 
integration, dry deposition velocities, vertical eddy diffusivity pro- 
files, and linear chemical transformation rates are given diurnal and 
seasonal variations. All calculations described above are for unit 
emissions. 


20917 North American Acid Deposition data System and 
its use in spatial analysis. Watson, C.R.; Olsen, A.R. (Pacific 
Northwest Lab., Richland, WA). Proceedings, Annual Meet- 
ing, Air Pollution Control Association; 1: 16(1984). (CONF- 
840612—). Contract AC06-76RL01830. 

From Air Pollution Control Association annual meeting; San 
Francisco, CA, USA (25 Jun 1984). 

This paper has the following objectives. First, North Ameri- 
can monitoring networks currently participating in/ADS are identi- 
fied and the geographical coverage of sites is shown. An overview 
of ADS is given. The underlying structure of the system is de- 
scribed, especially as it impacts potential uses of wet deposition 
data. Examples of standard statistical summaries available from 
ADS are given. Isopleth maps for pH, annual deposition of hydro- 
gen, sulfate, nitrate and ammonium ion species for the period July 
1980 to June 1981 are used to illustrate spatial analyses utilizing 
ADS. Spatial analysis is based on a statistical surface estimation 
procedure called kriging with the resulting surface then contoured. 
Each section is structured by an overview of the approach with 
specific examples and details to illustrate key points. 


20918 Digital imaging of smoke plumes. Culkowski, 
W.M. (National Oceanic and Atmospheric Administration, 
Oak Ridge, TN). pp 530-531 of Fifth symposium on meteor- 
ological observations and instrumentation. Boston, MA; 
American Meteorological Society (1983). 

From 5. symposium on meteorological observations and in- 
strumentation; Toronto, Ontario, Canada (11-15 Apr 1983). 

Smoke plume analysis through photographic techniques both 
in situ and in wind tunnels has been a common tool in fluid dynam- 
ics for well over three quarters of a century. By employing the fail- 
ure of film speed reciprocity, Culkowski (1961), and an easily ap- 
plied plume length vs width technique, Gifford (1959), the more 
commonly required plume parameters necessary for environmental 
analysis are readily calculable from any visible plume. The intro- 
duction and wide spread use of video equipment has enabled six 
hours of image data to be gathered at less cost than six minutes of 
conventional film cinematography. Analysis of even a single photo- 
graph can be tedious, subjective and expensive. To exploit the po- 
tential of video photography an objective, low cost method of anal- 
ysis is essential. 2 references, 2 figures. 


20919 Use of logit transformation to estimate the error in 
aerosol sampling parameters, Stevens, D.L.; Moss, O.R. (Pa- 
cific Northwest Lab., Richland, WA). pp 255-260 of Aero- 
sols in the mining and industrial work environments. 
Volume 1. Fundamentals and status. Marple, V.A.; Liu, 
B.Y.H. (eds.). Ann Arbor, MI; Ann Arbor Science Publish- 
ers (1983). Contract AC06-76RL01830. 

The logistic distribution is a useful approximation for the 
normal distribution in aerosol sampling statistics. The concentration 
distributions are described by a mean and standard deviation, and 
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the particle size distributions by one of the median diameters. The 
precision of these estimated distribution parameters should be in- 
cluded as information useful for decision-making. This is normally 
not done because of the need for a large computer to do the regres- 
sion analysis on the normal and log-normal distribution. The calcu- 
lations would be made more often if they could be done on pocket, 
programmable calculators. The authors propose that the logistic 
distribution be used in these error calculations because its probabili- 
ty distribution function has a closed-form inverse. The regression 
analysis to estimate distribution parameters can be accomplished 
more concisely, leaving memory space in the calculator to perform 
confidence limit calculations. 6 references, 2 tables. 


20920 Data acquisition system for environmental moni- 
toring aboard a twin-engined aircraft. Tichler, J.; Bernstein, 
H.; Brown, R.M.; Daum, P. (Brookhaven National Lab., 
Upton, NY). pp 286-290 of Firth symposium on meteorolog- 
ical observations and instrumentation. Boston, MA; Ameri- 
can Meteorological Society (1983). Contract AC02- 
76CHO00016. 

From 5. symposium on meteorological observations and in- 


strumentation; Toronto, Ontario, Canada (11-15 Apr 1983). 
A number of experimental platforms have used in sup- 


port of the Multistate Atmospheric Power Production Study 
(MAP3S) (1980) and the Coastal Meteorology programs at Brook- 
haven National Laboratory. These platforms include a twin-engine 
Britten Norman Islander aircraft, a motorized van, a variety of 
boats and temporary enclosures set up in the field. Each platform 
carried a data logger consisting of a multiplexer, an analog to digi- 
tal (A/D) converter and a four track endless loop magnetic tape for 
data storage. The advantages of these data acquisition systems were 
small size, low power consumption, ease of operation, relatively 
high data acquisition rates and modest cost. Over the last eight 
years, a number of these data loggers have been acquired allowing 
for ease of maintenance due to commonality of hardware and use 
of the same software for different applications. 10 references, 2 fig- 
ures, 1 table. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 19259, 19333, 19347, 19365, 20538, 20914 


20921 (DOE/ER—60216) Physical processes affecting 
levels of radon, thoron, and their decay products in an indoor 
environment. Final technical report. Wilkening, M.; Schery, 
S.D. (New Mexico Inst. of Mining and Technology, So- 
corro (USA). Dept. of Physics). Feb 1986. Contract AS04- 
84ER60216. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007768. 

The objective was to understand the physical processes af- 
fecting radon, thoron, and their daughter products in the indoor en- 
vironment. Specific areas of research were: (1) the importance of 
thoron and thoron daughters as contributors to indoor radiation 
dose; (2) transport modeling for radon and thoron; (3) radon and 
thoron daughter ion-aerosol interactions; (4) indoor-outdoor radon 
levels and their relation to air exchange processes; and (5) publica- 
tion and synthesis of research from earlier investigations. (ACR) 


20922 (K/PS—5042) Sampling, characterization, and 
remote sensing of aerosols formed in the atmospheric hydroly- 
sis of uranium hexafluoride. Bostick, W.D.; McCulla, W.H.; 
Pickrell, P.W. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). May 1984. Contract AC05-840T21400. 35p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86006341. 
When gaseous uranium hexafluoride (UFe) is released into 
the atmosphere, it rapidly reacts with ambient moisture to form an 
aerosol of uranyl fluoride (UO2F2) and hydrogen fluoride (HF). As 
part of our Safety Analysis program, we have performed several 
experimental releases of HF. in contained volumes in order to in- 
vestigate techniques for sampling and characterizing the aerosol 
materials. The aggregate particle morphology and size distribution 
have been found to be dependent upon several conditions, including 
the temperature of the UFg at the time of its release, the relative 
humidity of the air into which it is released, and the elapsed time 
after the release. Aerosol composition and settling rate have been 
investigated using stationary samplers for the separate collection of 
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UO:F2 and HF and via laser ic remote sensing (Mie 


spectroscopi 
scatter and infrared spectroscopy). 25 refs., 16 figs., 5 tabs. 


20923 (NRL-F—64) Environmental radioactivity. Annual 
report, 1984, (National Radiation Lab., Christchurch (New 
Zealand)). Mar 1985. 14p. NTIS (US Saies Only), PC A02/ 
MF AOl1. File Number DE86901078. 

The country-wide average strontium-90 deposition in New 
Zealand during 1984 was 0.6 MBq km~? which is the lowest annual 
deposition since monitoring commenced in 1960, and less than 0.5% 
of the 1964 peak level (130 MBq km~?). The deposition at Suva 
and Rarotonga was 0.2 MBq km~2 The total beta activity in air 
continued to be less than the limit of detection at all sites and the 
beta activity of rainwater is now due mainly to naturally occurring 
lead-210. Strontium-90 and caesium-137 levels in dairy milk were 
similar to 1983 levels with annual means of 0.043 Bq gCa™? and 
0.17 Bq gK~}4, or 0.4% and <0.1% of reference levels, respectively. 
6 refs., 2 figs., 4 tabs. 


20924 Two agricultural production data libraries for risk 
assessment models. Baes, C.F. III; Shor, R.W.; Sharp, R.D.; 
Sjoreen, A.L. (Oak Ridge National Lab., TN). Journal of 
Environmental Quality; 14: No. 4, 509-516(1985). Contract 
AC05-840R21400. 

Two data libraries based on the 1974 US Census of Agricul- 
ture are described. The data packages (AGDATC and AGDATG) 
are available from the Radiation Shielding Information Center 
(RSIC), Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831. Agricultural production and land-use information by county 
(AGDATC) or by 1/2 by 1/2 degree longitude-latitude grid cell 
(AGDATG) provide geographical resolution of the data. The li- 
braries were designed for use in risk assessment models that simu- 
late the transport of radionuclides from sources of airborne release 
through food chains to man. However, they are also suitable for 
use in the assessment of other airborne pollutants that can affect 
man from a food ingestion pathway such as effluents from synfuels 
or coal-fired power plants. The principal significance of the data li- 
braries is that they provide default location-specific food-chain 
transport parameters when site-specific information are unavailable. 
Plant food categories in the data libraries include leafy vegetables, 
vegetables and fruits exposed to direct deposition of airborne pol- 
lutants, vegetables and fruits protected from direct deposition, and 
grains. Livestock feeds are also tabulated in four categories: pas- 
ture, grain, hay, and silage. Pasture was estimated by a material bal- 
ance of cattle and sheep inventories, forage feed requirements, and 
reported harvested forage. Cattle (Bos spp.), sheep (Ovis aries), 
goat (Capra hircus), hog (Sus scrofa), chicken (Gallus domesticus), 
and turkey (Meleagris gallopavo) inventories or sales are also tabu- 
lated in the data libraries and can be used to provide estimates of 
meat, eggs, and milk production. Honey production also is given. 
Population, irrigation, and meteorological information are also 
listed. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 19808 
5006 Regulations 


REFER ALSO TO CITATION(S) 19030, 20039, 20892, 21094 


20925 (CONF-8405387—, pp 95-104) Evaluation of cur- 
rent and future measures to reduce emissions as viewed by 
plant operators. Forwerg, W. (Hoechst A.G., Frankfurt am 
Main, Germany, F.R.). 1984. (In German). NTIS (US Sales 
Only), PC A06/MF AO0O1. File Number DE86751379. 

From Conference on poner ma of measures to reduce emis- 
sions; Koeln, F.R. Germany (22 May 1984). 

Berichte ueber die IWL-Kolloquien, Vol. 21(2). 

In the western countries emissions are going down similarly 
to the Federal Republic of Germany. This trend is due predomi- 
nantly to measures regarding industrial installations, independently 
of the very different legal regulations effective in the various coun- 
tries. It was brought about by the application of current knowledge 
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to cut emissions. Effects on emission reduction in the industrial 
sector are in future expected above all from the ordinance on large- 
sized furnaces and the amendment to the Clean Air Act. This 
survey is focussed mainly on the critical parts of the 1984 amend- 
ment to the Clean Air Act, but that amendment is not as a whole 
controversial. Rather, a large part of the changes envisaged are to 
be expressly endorsed. Legislation can furnish practicians with es- 
sential aids by providing a commentary to the amendment that will 
facilitate interpretation and settle as many points of doubt as possi- 
ble. (orig./HSCH). 


20926 (PB—86-107612/XAB) Regulatory impact analysis 
of the National Ambient Air Quality Standards for nitrogen 
dioxide. Final report. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). Jun 1985. 175p. (EPA/450/5—85/ 
003). S, PC A08/MF AOl1. 

The report examines the costs, benefits, and other economic 
impacts of implementing alternative primary annual nitrogen diox- 
ide (NO2) ambient air quality standards (NAAQSs). Three alterna- 
tive NAAQSs are investigated: 0.053 ppm, the current air standard, 
0.060 ppm, and 0.070 ppm. Results are provided for two mobile 
source inspection and maintenance scenarios and for three automo- 
tive air pollution control standards. Also discussed is the health evi- 
dence and other environmental effects evidence that support both a 
primary and secondary (welfare) NAAQS being established at the 
same level. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 
REFER ALSO TO CITATION(S) 19456, 19470, 20857, 20871 


20927 (DOE/ER/60250—T1) Effects of perturbation of 
tundra drainage systems on ecosystems dynamics of tundra 
and riparian vegetation. Progress report, 1 July 1984-31 De- 
cember 1985. Oechel, W.C. (San Diego State Univ., CA 
(USA). Systems Ecology Research Group). 30 Sep ‘1985. 
Contract #G03- 84ER60250. 173p. NTIS, PC A08/MF AO1; 
1; GPO Dep. File Number DE86006869. 

The desire to determine general ecosystem effects of pertur- 
bations in the arctic resulting from energy-related development is 
the impetus for this research which quantifies the patterns of water 
and nutrient flux from fellfield through tussock tundra into riparian 
plant communities. The evaluation of the effect of this mass flux of 
water and nutrients on plant productivity is one of the objectives of 
this research. The second major goal is to quantify the effects of 
changes in the flux of water and nutrient flux resulting from slope 
perturbations such as increased water flow, fertilizer application, 
and surface disturbance on important ecosystem processes including 
primary production and nutrient uptake. The research is based on 
response of physical, physiological, demographic, and ecosystem 
processes to environmental change. The emphasis is on studies 
which will yield general results to reduce the reliance on case stud- 
ies when new perturbations or energy related development in new 
geographical areas are anticipated. 


20928 (ORNL/TM—9683) Behavioral ecology of bald 
eagles along the northwest coast: a landscape perspective. 
Hansen, A.J.; Dyer, M.I.; Shugart, H.H.; Boeker, E.L. (Oak 
Ridge National Lab., TN SA)). Feb 1986. Contract 
AC05-840R21400. 178p. NTIS, PC A09/MF A01; 1; GPO 
Dep. File Number DE86007081. 

Much of the range of the bald eagle (Haliaeetus leucocepha- 
lus) has been subjected to anthropogenic disturbance of greater 
magnitude than the natural regimes of pre-European settlement 
times. Consequently, many eagle populations are depauperate. 
Eagle populations are large and stable, however, along the relative- 
ly pristine Pacific Northwest Coast of North America. This study 
examines: (1) the behavior and ecology of bald eagles along the 
northwest coast; and (2) the effects of environmental disturbance 
and resource dynamics on the ecology and evolution of eagles. The 
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ephemeral nature of food supplies along the northwest coast appar- 
ently results in eagles being limited primarily by food stress. The 
foraging behavior of eagles was analyzed using evolutionary game 
theory as a theoretical construct. Productivity was found to be 
variable and generally declining in southeast Alaska. Eagles maxi- 
mized energy input for survival by feeding opportunistically, 
making broad-scale movements to find food patches, locating food 
within a patch by searching for prey or for conspecifics with prey, 
assessing prey profitability, acquiring food by hunting and stealing, 
and by defending food through threat displays or fighting. Eagles 
obtain food for reproduction by defending feeding territories and 
by storing food in their nests. These strategies and adaptations 
translate up scale and influence characteristics of the regional popu- 
lation. 34 figs., 21 tabs. 


20929 (ORNL/TM—9749) Site-specific seasonal models 
of carbon fluxes in terrestrial biomes. King, A.W.; DeAnge- 
lis, D.L. (Oak Ridge National Lab., TN (USA)). Jan 1986. 
Contract AC05-840R21400. 150p. NTIS, PC A07/MF A0O1; 
1; GPO Dep. File Number DE86007067. 

A set of site-specific computer simulation models of seasonal 
terrestrial carbon exchange has been assembled from open-literature 
sources. This collection is designed to facilitate the development of 
biome-level models for each of the principal terrestrial vegetation 
biomes on earth, for their integration into a global model of season- 
al CO, variation in the atmosphere. The models are described in 
sufficient detail that their underlying assumptions can be com 
Descriptions include the following aspects of each model: (1) the 
compartments; (2) the carbon fluxes between compartments; and (3) 
the climatic variables that drive the carbon fluxes. In particular, the 
functional forms of the dependencies of respiration and photosyn- 
thesis on the driving variables are described. The methods by 
which these models will be extrapolated to biome-level models are 
also discussed. 


20930 (PNL-SA—12470) Weight loss of dead plants from 
mesh bags in cheatgrass communities. Rickard, W.H. (Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1984. Contract 
AC06-76RL01830. 10p. NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86007781. 

Weight loss of dead plants in two cheatgrass communities at 
different elevations on the US Department of Energy’s Hanford 
Site in southcentral Washington amounted to 20 percent of the ini- 
tial weight after 12 months of field exposure between October 1969 
and September 1970. The weight loss occurred during the coldest 
and wettest months of the year. There was no measurable weight 
loss during the hot, dry summer months. The role of decomposition 
in cheatgrass communities is briefly discussed. 10 refs., 1 fig., 1 tab. 


20931 (SLU-IEM—15, pp 421-427) Trend-like changes 
in environmental factors and tree ring analyses. Dec 1984. 
NTIS (US Sales Only), PC A24/MF AOl1. File Number 
DE86751156. 

In Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his contri- 
butions in the field of biomass research. 

The aim of this paper is to discuss some of the problems that 
arise when analyzing annual ring data in the presence of slow 
trend-like changes in environmental conditions (e.g. increase in the 
CO: concentration of the atmosphere and acidity of dry and wet 
deposition). Possibilities of estimating the effects of these changes 
on tree increment from annual rings are also discussed. With 31 
refs. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) — 19137, 19227, 19414, 20491, 20623, 
OM 20K ee 20869, 20870, 20891, 20894, 20898, 20912, 20958, 20969, 20972, 


20932 (CONF-8510289—1) What are cumulative —_ 
all about. Witmer, G. (Argonne National Lab., IL (USA)) 


1985. Contract W-31-109-ENG-38. 14p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8 7516. 
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From Conference on managing cumulative impacts in Flori- 
da wetlands; Sarasota, FL, USA (18 Oct 1985). 

The growing concern over cumulative impacts is addressed. 
Definitions and types of cumulative impacts are discussed and ex- 
amples given. Some methods for the assessment of cumulative im- 
pacts are referenced, but it is noted that such methods are in an em- 
bryonic state. The complex nature of wetlands makes them espe- 
cially difficult to assess. Any method attempting to assess cumula- 
tive impacts must consider many additional factors beyond those of 
traditional impact assessment; extended time and spatial frame, flexi- 
ble boundaries, adaptability, and aggregation of impacts are among 
these considerations. Research in key areas can help improve our 
ability to perform cumulative impact assessment. 33 refs. 


20933 (ORNL/TM—$9225, pp 2.v-37) Examination of a 
proposed test for effects of chemicals on soil processes. Suter, 
G.W. II; Sharples, F.E. Jun 1985. NTIS, PC A08/MF AOl1. 
File Number DE85013526. 

In Development and evaluation of multispecies test protocols 
for assessing chemical toxicity. 

The purpose of this study was to examine the response of a 
proposed test for effects on soil processes to five chemicals and to 
three sources of organic matter. Fifty grams of sieved natural soil 
in glass jars was used to measure COsz efflux rate and concentra- 
tions of ammonia (NHs) and nitrate (NO3~). These parameters are 
indicators of the capacity of the soil community to decompose or- 
ganic matter and release plant nutrients. Cadmium and copper 
chlorides added to soil at levels of 500 to 1000 pg/g reduced CO, 
efflux and NOs” concentrations and raised NHs concentrations. 
Phenol reduced CO: efflux at 1000 to 5000* g/g and affected NO; 
and NHs concentrations at 100 to 1000ug/g. Streptomycin had a 
small, ambiguous effect on NHs concentrations at 5000ug/g and 
hexachlorobenzene had no toxic effect at concentrations as high as 
10,000 pg/g. Test systems with only natural organic matter re- 
sponded similarly to those amended with ground alfalfa, but were 
more variable. Test systems amended with broth showed a different 
pattern of response which was felt to be unrealistic. Comparisons of 
this test system with other tests and with field data indicate that it 
is realistic but insensitive. It might be used in the upper tiers of test- 
ing, or its response parameters might be incorporated in a test of 
chemical fate in soil. Further development of the test should in- 
volve interlaboratory comparison. 32 references, 20 tables. 


20934 (ORNL/TM—9857) Development and demonstra- 
tion of a hazard assessment rating methodology for Phase II 
of the Installation Restoration Program. Barnthouse, L.W.; 
Breck, J.E.; Jones, T.D.; Kraemer, S.R.; Smith, E.D.; Suter, 
G.W. II. (Oak Ridge National Lab., TN (USA)). Feb 1986. 
Contract AC05-84OR21400. 102p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE86007065. 

In this report we describe a modification of the Hazard As- 
sessment Rating Methodology (HARM), a site-screening system de- 
veloped by the US Air Force for use in the initial phase of its In- 
stallation Restoration Program. The Air Force used HARM to 
evaluate sites of suspected contamination, based on a records 
search. The new site-rating system (HARM II) utilizes data ob- 
tained from preliminary field surveys of sites identified during the 
records search as being potentially hazardous. HARM II is intend- 
ed for use in setting priorities for detailed site investigation and pos- 
sible remedial action. In HARM II, as in HARM and other similar 
systems, sites are scored on their potential for contaminant trans- 
port, on the characteristics of potential contaminant, on the charac- 
teristics of and potential receptors along each of several exposure 
pathways. This report contains (1) methods for estimating bench- 
marks for human toxicity, ecological toxicity, and bioaccumulation 
of hazardous chemicals; (2) a detailed description of the HARM II 
system; and (3) an application of the model to a representative Air 
Force facility. 6 figs., 26 tabs. 


20935 (SNV-PM—1979) Acidification sensitivity of 
Swedish forest soils. An analysis pertaining to concentrations, 
flows and stores of base cations and aluminium. Nilsson, S.I. 
(Statens Natuurvaardsverk, Solna (Sweden)). Mar 1985. 
62p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86751170. 

A comparison of the lime potential in wet deposition, 
throughfall and soilwater made for some coniferous forest localities 
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in southern Sweden, indicates a net leaching of exchangeable base 
cations from the upper soil horizons (Ao and A:/Az) of podzolic 
soils owing to the current acid deposition. Results from acidifica- 
tion experiments where the artificial rain had a slightly lower lime 
potential than the ambient precipitation, are used to get a crude es- 
timate of the actual leaching losses of exchangeable calcium and 
magnesium. As to aluminium, it is concluded that the concentration 
of inorganic aluminium forms in the soil solution, seems to be regu- 
lated by basic aluminium sulphates. Although there could be alter- 
native explanations, it still seems possible to use equilibrium models 
based on these compounds for exploratory purposes. Estimates are 
made of the changes in the aluminium concentration owing to as- 
sumed changes in the concentrations of H+, sulphate and nitrate in 
the soil solution. It is concluded that the combination of a sulphate 
decrease and a nitrate increase, might cause a significant increase of 
the aluminium concentration. This is an interesting perspective as 
some field data indicate a connection between high nitrate flows 
through the soil and a high nitrogen deposition, although a high ni- 
trification capacity in the soil also seems to be required. The report 
isconcluded with some suggestions for further research, including 
an improved quantification of the weathering of soil minerals. With 
78 refs. 


20936 Distribution of plutonium and americium beneath a 
33-yr-old liquid waste disposal site. Nyhan, J.W.; Drennon, 
B.J.; Abeele, W.V.; Wheeler, M.L.; Purtymun, W.D.; Tru- 
jillo, G.; Herrera, W.J.; Booth, J.W. (Los Alamos National 
Lab., NM). Journal of Environmental Quality; 14: No. 4, 501- 
509(1985). Contract W-7405-ENG-36. 

The distribution of Pu, ‘Am, and water in Bandelier Tuff 
beneath a former liquid waste disposal site at Los Alamos was in- 
vestigated. The waste use history of the site was described, as well 
as the previous field and laboratory studies of radionuclide migra- 
tion performed at this site. One of the absorption beds studied had 
20.5 m of water added to it in 1961 in an aggressive attempt to 
change the distribution of radionuclides in the tuff beneath the bed. 
Plutonium and **‘Am were detected to sampling depths of 30 m in 
this bed, but only found to depths of 6.5 to 13.41 m in an adjacent 
absorption bed (bed 2) not receiving additional water in 1961. After 
17 yr of migration of the slug of water added to bed 1, 0.3 to 5.1% 
of the Pu inventory and 3.0 to 49.6% of the **1Am inventory was 
mobilized within the 30-m sampling depth, as less than one column 
volume of water moved through the tuff profile under the bed. The 
results of similar lab and field studies performed since 1953 were 
compared with 1978 data and site hydrologic data was used as a 
time marker to estimate how fast radionuclide migration occurred 
in the tuff beneath absorption bed 1. Most of the radionuclide mi- 
gration appeared to have occurred within 1 yr of the 20.5-m water 
leaching in 1961. The implications of this research results to nuclear 
waste management were also discussed. 


Determination of traces of arsenic: a review. 
Talmi, Y.; Feldman, C. (Oak Ridge National Lab., TN). 
ACS Symposium Series; 7: No. 21, 13-34(1975). Contract W- 
7405-ENG-26. 

From 168. meeting of the American Chemical Society; At- 
lantic City, NJ, USA (9 Sep 1974). 

This review was organized in terms of the main steps and 
topics characterizing all trace analysis: sample pretreatment and dis- 
solution, solution stability, preconcentration, isolation and determi- 
nation. Pretreatment methods included wet ashing, dry ashing, 
oxygen combustion, and fusion. Methods used for preconcentration 
included: coprecipitation and adsorption, liquid-liquid extraction, 
and volatilization. The methods used for determination were: (1) 
molecular absorption-spectrophotometry; (2) radiochemical tech- 
niques; (3) electrochemical techniques such as amperometric titra- 
tions, polarography, and coulometry; (4) x-ray fluorescence spec- 
troscopy; and (5) atomic spectroscopy including atomic emission 
spectroscopy, atomic absorption spectrometry, and chromatogra- 
phic methods. 161 references, 5 figures. 
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REFER ALSO TO CITATION(S) 19258, 19259, 19273, 19277, 19295, 19310, 
19332, 19333, 19334, 19335, 19344, 19358, 20808, 20952 


20938 (AECL—6838) Diffusive transport of strontium-85 
in sand-bentonite mixtures. Gillham, R.W.; Robin, M.J.L.; 
Dytynyshyn, D.J. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Jun 
1983. 40p. NTIS (US Sales Only), PC A03/MF A011. File 
Number DE83902822. 

Diffusion experiments have been used to determine the trans- 
port of Sr in sand-bentonite mixtures. The diffusion experiments 
were performed on one natural soil (Chalk River sand) and on 
seven mixtures of bentonite and silica sand, containing from 0 per- 
cent to 100 percent bentonite. Two non-reactive solutes (**Cl and 
3H) and one reactive solute (*°Sr) were used in the study. The ex- 
periments with non-reactive solutes yielded estimates of tortuosity 
factors. Retardation factors were obtained from experimental poro- 
sities, experimental bulk densities, and from batch distribution coef- 
ficients (Ksub(d)). These Ksub(d) values are a simple way of de- 
scribing the solute/medium reaction, and are based on the assump- 
tion that the cation-exchange reaction may be described by a linear 
adsorption isotherm passing through the origin. The results demon- 
strate that, for practical purposes and for our experimental condi- 
tions, the use of the distribution coefficient provides a convenient 
means of calculating the effective diffusion coefficient for *Sr. The 
porosity and bulk density were also found to have a considerable 
influence on the effective diffusion coefficient, through the retarda- 
tion factor. Mixtures containing 5-10 percent bentonite were found 
to be more effective in retarding *Sr than either sand alone, or 
mixtures containing more bentonite. In the soils of higher bentonite 
content, the effect of increased cation-exchange capacity was bal- 
anced by a decreasing ratio of bulk density to porosity. 


(AECL—7818) Behaviour of radium in soil and in 
aan mine-tailings. Shoesmith, D.W. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). Sep 1984. 76p. NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE85900378. 

The existence of a number of historical wastes has prompted 
the need to develop a disposal strategy for material contaminated 
with radium-226. This report reviews the pertinent radiological and 
chemical properties of radium. Chemical factors that determine the 
mobility of radium in soil/groundwater environments are discussed. 
The mineralogy of mine tailings and attempts to leach them are re- 
viewed. Radium levels in leached residues are compared to the 
standards for radium levels, and realistic targets are suggested for 
leaching methods. Techniques for scrubbing soil, immobilizing 
radium and treating wastewater containing radium are reviewed. 
Recommendations are made for a possible leaching strategy for 
radium-contaminated soil, and for further research to develop an ef- 
fective disposal strategy. 


20940 (CONF-8510283—1) Application of distribution 
coefficients to radiological assessment i Schell, W.R.; 
Sanchez, A.L.; Underhill, D.W.; Thomas, E. (Pitts! burgh 
Univ., PA (USA)). 1985. Contract FG07-84ID 12509. 19p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86005497. 

From Scientific seminar on application of distribution coeffi- 
cients to radiological assessment models; Louvain, Belgium (1 Oct 
1985). 

A field and laboratory investigation of the transport of fall- 
out radionuclides in natural, organic rich ecosystems has been initi- 
ated. Mountain-top peat bogs in Pennsylvania, New York and Vir- 
ginia were sampled by coring, dated by Pb-210 methods and meas- 
ured for bomb-produced Sr-90, Pu-239, 240, and Cs-137; laboratory 
measurements of the distribution coefficients for Cs-137, Sr-85, Ru- 
106, Am-241, and Co-57 by the constant shaking method have been 
made. These natural terrestrial ecosystems are labeled with fallout 
radionuclides from nuclear weapons tests which are environmental 
tracers of element transport. To explain the differences between the 
input from fallout and the distribution of Cs-137 in peat cores, a 
simple “theoretical plate” transport model has been used. Each year 
of growth is assumed to be a “theoretical plate” and Cs-137 depos- 


ERA-11/9 / 2814 


ited is transferred between plates by advection and mixing process- 
es. The annual deposition of Cs-137 occurs on the (then) uppermost 
layer and is proportional to the atmospheric input. The theoretical 
plate model finds values of the advection and mixing coefficients 
which give the best fit between Cs-137 profile in the bog and the 
atmospherically-derived Cs-137. For the three bogs tested so far, 
the advection coefficients indicate an upward movement of Cs-137 
as well as downward rt. Values for the diffusion coefficient 
range from 10E~"7 to 10E~® cm? s~! depending on organic content 
and porosity. The mass transport values from the model are com- 
pared to laboratory measurements of distribution coefficients in sim- 
ulated acid rain conditions. Based on the diffusion coefficients cal- 
culated from the model, a thickness of 8 to 20 cm of peat surround- 
ing a leaking cannister of Cs-137 would not allow the radionuclide 
to enter an aquifer for 300 years from a low level waste disposal 
site. 


20941 (DOE/NV/10057—4) Sensitivity and uncertainty 
analysis of the PATHWAY radionuclide transport model. 
Otis, M.D. (Colorado State Univ., Fort Collins (USA). 
Dept. of Radiology and Radiation Biology). Sum 1983. 
Contract AS08-79NV 10057. 114p. NTIS, PC A06/MF A0Oi1; 
1; GPO Dep. File Number DE86007286. 

Procedures were developed for the uncertainty and sensitivi- 
ty analysis of a dynamic model of radionuclide transport through 
human food chains. Uncertainty in model predictions was estimated 
by propagation of parameter uncertainties using a Monte Carlo sim- 
ulation technique. Sensitivity of model predictions to individual pa- 
rameters was investigated using the partial correlation coefficient of 
each parameter with model output. Random values produced for 
the uncertainty analysis were used in the correlation analysis for 
sensitivity. These procedures were applied to the PATHWAY 
model which predicts concentrations of radionuclides in foods 
grown in Nevada and Utah and exposed to fallout during the 
period of atmospheric nuclear weapons testing in Nevada. Concen- 
trations and time-integrated concentrations of iodine-131, cesium- 
136, and cesium-137 in milk and other foods were investigated. 9 
figs., 13 tabs. 


20942 (DOE/NV/10057—5) Compilation of poultry and 
egg parameters for the PATHWAY code. Ikenberry, T.A. 
(Colorado State Univ., Fort Collins (USA). Dept. of Radi- 
ology and Radiation Biology). Aug 1982. Contract AS08- 
TINV 10057. 97p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE86007287. 

The PATHWAY computer code was developed as a part of 
the foodchain pathway analysis task. The objective was to estimate 
radionuclide ingestion rates of residents of Lincoln (Nevada), 
Washington (Utah), and Iron (Utah) counties during the period 
1951-1962, which resulted from explosion of nuclear devices at the 
Nevada Test Site (NTS). Estimation of radionuclide ingestion rates 
involves determination of radionuclide concentrations in dietary 
items as a function of time and geographic area, and consumption 
rates of such items as a function of age and lifestyle. Poultry and 
eggs may have been relatively significant dose contributors to 
humans, because of the fairly large consumption rates of these 
products, and because of potential radionuclide concentration in 
them. This paper describes nuclide-dependent and nuclide-inde- 
pendent parameters related to poultry products, and the determina- 
tion of specific values of these parameters. 17 figs., 10 tabs. 


20943 (EGG—10282-1082) Aerial radiological survey of 
the Limerick Generating Station and surrounding area, Potts- 
town, Pennsylvania. Date of survey: October-November 1984. 
(EG and G Energy Measurements, Inc., Las Vegas, NV 
(USA)). Oct 1985. Contract AC08-83NV 10282. 12p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86006951. 

An aerial radiological survey was conducted during the 
period October 15 to November 3, 1984 over a 260-square-kilome- 
ter (100-square-mile) area centered on the Limerick Generating Sta- 
tion in Pottstown, Pennsylvania. The survey was conducted at an 
altitude of 91 meters (300 feet) with line spacings of 152 meters 
(500 feet). Count rates were converted to exposure rates at 1 meter 
above ground level. Over most of the survey area, exposure rates 
varied from approximately 8 to 13 microroentgens per hour (uR/ 
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h). Two areas of increased count rates were seen. One of these 
areas was due to increased levels of naturally occurring radium, 
while the second was due to the presence of cobalt-60 and cesium- 
137. The cobalt-60 and cesium-137 were detected over a facility 
that launders contaminated clothing. The presence of detectable 
amounts of cobalt-60 and cesium-137 at this facility was consistent 
with the facility's normal operations. 8 refs., 5 figs., 1 tab. 


20944 (INIS-mf—9977, pp 201-203) Transfer coefficients 

of ?!°Po from livestock feed to meat and eggs. Schlesinger, 
T.; Izak-Biran, T.; Weingarten, R.; Even, O.; Shamai, Y.; Is- 
raeli, M. (Israel Atomic Energy Commission, Yavne. Soreq 
Nuclear Research Center). 1985. NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE86780398. (CONF-850232— 


From Israel Nuclear Society meeting; Beer-Sheva, Israel (6 
Feb 1985). 
Transactions. Vol. 12. 


20945 (NRL-F—62) Environmental radioactivity annual 
report, 1982. (National Radiation Lab., Christchurch (New 
Zealand)). Mar 1983. 15p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86901077. 

During 1982 the average deposition of strontium-90 at New 
Zealand monitoring stations was 1.2 megabecquerels per square ki- 
lometre (MBq/km?). This is the lowest annual deposition since 
monitoring commenced in 1960. Large-scale nuclear weapons tests 
were conducted by the USSR and USA in 1961 and 1962. Subse- 
quently average strontium-90 depositions at New Zealand stations 
increased to maximum values of 130 MBq/km? in 1964 and 110 
MBgq/km? in 1965. French atmospheric nuclear weapons tests were 
conducted in the South Pacific from 1966 to 1974. During this time 
average depositions ranged from 9.4 to 51 MBq/km2 In 1975 these 
tests were replaced by underground tests and since then strontium- 
90 depositions have decreased significantly. Monitoring of total 
beta activity in air and rain at 5 Pacific Island stations continues. 
Fresh fission products from possible venting of underground tests 
have not been detected. The concentrations of strontium-90 and 
cesium-137 in New Zealand milk reflect the changes in fallout dep- 
osition. Average concentrations during recent years are the lowest 
since measurements started. The levels recordéd during 1982 are 
very small fractions of the reference levels and thus do not consti- 
tute a public health hazard. Moreover, the radiation dose to the 
general population resulting from the long-term average levels, 
summarized herein, is small compared not only with the dose from 
the natural background but also with that from common variations 
in the natural background. 


20946 (PNL—5795) Offsite radiation doses summarized 
from Hanford environmental monitoring reports for the years 
1957-1984, Soldat, J.K.; Price, K.R.; McCormack, W.D. 
(Pacific Northwest Labs., Richland, WA (USA)). Feb 1986. 
Contract AC06-76RL01830. 110p. NTIS, PC A06/MF AO}; 
1; GPO Dep. File Number DE86007741. 

Since 1957, evaluations of offsite impacts from each year of 
operation have been summarized in publicly available, annual envi- 
ronmental reports. These evaluations included estimates of potential 
radiation exposure to members of the public, either in terms of per- 
centages of the then permissible limits or in terms of radiation dose. 
The estimated potential radiation doses to maximally exposed indi- 
viduals from each year of Hanford operations are summarized in a 
series of tables and figures. The applicable standard for radiation 
dose to an individual for whom the. maximum exposure was esti- 
mated is also shown. Although the estimates address potential radi- 
ation doses to the public from each year of operations at Hanford 
between 1957 and 1984, their sum will not produce an accurate esti- 
mate of doses accumulated over this time period. The estimates 
were the best evaluations available at the time to assess potential 
dose from the current year of operation as well as from any radion- 
uclides still present in the environment from previous years of oper- 
ation. There was a constant striving for improved evaluation of the 
potential radiation doses received by members of the public, and as 
a result the methods and assumptions used to estimate doses were 
periodically modified to add new pathways of exposure and to in- 
crease the accuracy of the dose calculations. Three conclusions 
were reached from this review: radiation doses reported for the 
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years 1957 through 1984 for the maximum individual did not 
exceed the applicable dose standards; radiation doses reported over 
the past 27 years are not additive because of the changing and in- 
consistent methods used; and results from environmental monitor- 
ing and the associated dose calculations reported over the 27 years 
from 1957 through 1984 do not suggest a significant dose contribu- 
tion from the buildup in the environment of radioactive materials 
associated with Hanford operations. 


20947 (PNL-SA—11275) Comparative plant a of 
plutonium-239 added to soil in the oxide vs the nitrate form. 
Schreckhise, R.G.; Cline, J.F. (Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1985. Contract AC06- 
76RL01830. 17p. (CONF-8311110—7). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85016612. 

From 6. workshop on environmental research for actinide 
elements; Hilton Head Island, SC, USA (7 Nov 1983). 

The uptake of *°Pu, added to soil in the oxide versus the 
nitrate form, by peas and barley plants was compared during three 
consecutive growing seasons. The *°°Py-amended soil was con- 
tained in 1-m-long by 13.2-cm-diameter polyvinyl chloride contain- 
ers maintained in an outdoor exclosure to expose the soil columns 
and growing plants to realistic environmental conditions. The 6.1- 
pam activity median stokes diameter *°Pu oxide particles were 
added to the soil by pipetting a special liquid suspension directly to 
the soil surface of the nearly filled containers. A 10-cm-thick layer 
of uncontaminated soil was placed over the surface of the amended 
soil as a safety precaution. The 7*°Pu nitrate containers were pre- 
pared in the same manner. The uptake of the nitrate form of *°Pu 
was from 10 to 20 times as great as the oxide form for both the 
peas and barley plants. The uptake of both chemical forms de- 
creased by about an order of magnitude during the three growing 
seasons. 23 refs., 1 fig., 2 tabs. 


20948 Predicted erosion and sediment delivery of fallout 
plutonium. Foster, G.R.; Hakonson, T.E. (USDA-Agricul- 
tural Res. Service, National Soil Erosion Lab., Purdue 
Univ., W. Lafayette, IN). pp 18 of Summer meeting (1984) 
of the American Society of Agricultural Engineers. St. 
Joseph, MI; American Society of Agricultural Engineers 
(1985). (CONF-8504191—). Contract W-7405-ENG-36. 

From 60. international school of hydrocarbon measurement; 
Norman, OK, USA (16 Apr 1985). 

Erosion estimates calculated with the Universal Soil Loss 
Equation as a part of USDA's 1977 National Resources Inventory 
were used to estimate delivery of fallout plutonium in several major 
river basins. Erosion will slowly remove the plutonium, but deposi- 
tion will leave about 90 percent of the plutonium on the landscape 
for very long times. 
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(ER ALSO TO CITATION(S) ory 19102, 19103, 19330, 19331, 19465, 
1946 19467, 19468, 19500, 20050, 2112. 


20949 (CONF-8211214—Summ.) Arctic terrestrial envi- 
ronmental research programs of the Office of Energy Re- 
search, Department of Energy: evaluation and recommenda- 
tions. Appendix B. Components of an Arctic terrestrial envi- 
ronmental research program. Johnson, A.W.; Andrews, J.T.; 
Mooney, H. (National Research Council, Washington, DC 
(USA). Committee to Evaluate DOE's Arctic Terrestrial 
Environmental Research Programs). 1983. Contract FGO1- 
81ER60021. 27p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85014768. 

From Workshop on DOE arctic terrestrial environmental re- 
search rene Boulder, CO, USA (21 Nov 1982). 

‘© receive advice on its Arctic research programs and how 

they can interact with and complement those of other agencies, the 
Department of Energy (DOE) asked the Polar Research Board of 
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the National Research Council to assist it in formulating an Arctic 
terrestrial environmental research program. As a result, the Com- 
mittee to Evaluate DOE's Arctic Terrestrial Environmental Re- 
search Programs was formed and held two meetings and a work- 
shop. The Committee issued in early 1982 a two-volume report, 
Arctic Terrestrial Environmental Research Programs of the Office 
of Energy Research, Department of Energy: Evaluation and Rec- 
ommendations” and “Appendix A”: Terrestrial Environmental Re- 
search in Alaska During 1980-1981. The report includes recommen- 
dations for a coherent and integrated program of Arctic terrestrial 
environmental research consistent with DOE interests that might be 
used by the DOE Ecological Research Division in developing 
long-range research objectives and plans for their implementation. 
The DOE subsequently requested that the Committee follow up its 
initial recommendations by identifying the specific components of 
an Arctic terrestrial environmmental research program. The result- 
ing plan, which is the subject of this appendix, elaborates on the 
Committee's earlier recommendations. Contents of this report in- 
clude: (1) purpose and background; (2) impacts on the environment; 
(3) approach to research; (4) research priorities; (5) research plan 
(descriptive background studies, experimental and manipulative 
studies - riparian ecosystems, impacts of and recovery from disturb- 
ances on slopes and from changes in drainage, air pollution, and 
vegetation removal); (6) research sites; and (7) schedule. 


20950 (CRREL—85-11) Reconnaissance observations of 
long-term natural vegetation recovery in the Cape Thompson 
region, Alaska, and additions to the checklist of flora. Ever- 
ett, K.R.; Murray, B.M.; Murray, D.F.; Johnson, A.W.; Lin- 
kins, A.E.; Webber, P.J. (Army Cold Regions Research and 
Engineering Lab., Hanover, NH (USA)). Jun 1985. Con- 
tract AI01- TTEV 13243. 84p. NTIS, ‘wes A05/MF AOI; 1; 
GPO Dep. File Number DE8600709 

The diversity of disturbance types, aiditeiees vegetation and 
soils, together with the large, well-documented flora, makes Cape 
Thompson an ideal site to study long-term (20-year) environmental 
adjustments after impact. Man-caused disturbances there between 
1958 and 1962 fall into three categories: runways, excavations and 
off-road vehicle trails. In addition, natural disturbance by frost 
action creates scars. Reestablished vegetation after 20 years consist- 
ed of species found in adjacent undisturbed landscapes. Vegetation 
on excavations and cut-and-fill surfaces consisted of 3 to 5% vascu- 
lar plants, of which Deschampsia cespitosa and Sagina nivalis are 
the most important (in terms of cover and frequency) of the 33 spe- 
cies identified. Cryptogams generally made up less than 1% of the 
vegetation, with lichens showing the least reestablishment. Vehicle 
trails crossing both alkaline and acidic fell-fields are still visible. 
Dryas octopetala, dominant in the adjacent undisturbed tundra, has 
not been effective in either recolonizing the track areas or extend- 
ing into the trail from either the center or sides. The tundra at Ogo- 
toruk Creek has shown considerable resiliency in terms of reestab- 
lishment of vegetation, especially in the moister sites where bank 
slumping and lateral migration of vegetation is effective. On the 
more-exposed, better-drained sites, as on frost scars, the continuing 
interplay between physical and biological forces has prevented di- 
rectional or progressive plant succession. 33 figs., 13 tabs. 


20951 (DOE/DP/00539—054) Characteristics and migra- 
tion patterns of mule deer on the Nevada Test Site. Giles, 
K.R.; Cooper, J. (Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring Systems 
Lab.). Apr 1985. Contract AI08-76DP00539. 23p. (EPA— 
600/4-85-030). NTIS, PC A02/MF AOI; 1; GPO. Dep. File 
Number DE86006957. 

When NTS deer migrate, the majority of the animals stay 
within the confines of the NTS or the Nellis Bombing Range, and 
present little potential for radiation transport off the NTS. Also, the 
few deer that leave the NTS area do so during the winter when 
they cannot legally be hunted in Nevada. The one exception from 
the apparent migration pattern was a buck that was followed by te- 
lemetry until the end of April, when the animal could no longer be 
located, and was harvested the following fall in the Kawich Peak 
area about 120.9 km (75 mi.) northwest of the study area. The 
makeup of the deer herds on the NTS is quite different from that of 
deer in offsite areas. The large buck population indicates that an 
aged pristine herd exists on the NTS. In general, it should be noted 
that the deer populations are tied to the available water sources, al- 
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though a vast area of excellent deer range is present but unavailable 
to the deer because of the lack of available water sources. This 
range condition has been maintained because of the periodic 
changes of available water due to construction activity, therefore 
resulting in a browsing rest rotation system. 11 refs., 5 figs. 


20952 (DOE/ID—12103) Summaries of Idaho National 
eee Laboratory Radioecology and Ecology Program's 

t related studies. Markham, OL D. (comp.). 
(USDOE Radiological and Environmental Sciences Lab., 
Idaho Falls, ID). Oct 1985. 34p. NTIS, PC A03/MF AO1: 
GPO Dep. File Number DE86006771. 

The research summaries briefly describe studies concerning 
the activities of small mammals on and in waste disposal sites, reve- 
getation of waste disposal sites, and contamination of wildlife by ra- 
dionuclides and the spread of radionuclides by wildlife. (ACR) 


20953 (WTSD-TME—3141-Vol.1) Waste Isolation Pilot 
Plant. Ecosystem studies at the Los Medanos Site Eddy 
County, New Mexico. Volume I of III. Braswell, J.; Hart, 
J.S. (eds.). (IT Corp., Albuquerque, NM (USA)). Mar 1982. 
Contract AC04-78AL05346. 16p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE86004345. 

This document summarizes the results of biological studies 
conducted at the Los Medanos site in southeastern New Mexico 
during 1981. Complete study reports prepared by the principal in- 
vestigators are included as an appendix to this document. Biological 
studies have been underway at the Los Medanos site since 1975; 
this work constitutes a portion of the site characterization effort the 
US Department of energy (DOE) is pursuing in preparation for the 
development of the Waste Isolation Pilot Plant (WIPP). WIPP is to 
be a research and development facility to demonstrate the safe dis- 
posal of radioactive waste material produced through national de- 
fense activities. The appendix contains the following: Avifauna 
Baseline Studies at the Los Medanos Site, Southeastern New 
Mexico; Aquatic Ecosystems of the Lower Pecos Drainage in New 
Mexico; Floristic Studies at the Los Medanos Site; Los Medanos 
Project - Soil Studies; Arthropod and Decomposition Studies at the 
WIPP Site; Ecology of Amphibians, Reptiles, and Mammals at the 
Los Medanos Waste Isolation Pilot Plant (WIPP) Project Area of 
New Mexico; Vertebrate Ecology at the Los Medanos Waste Isola- 
tion Pilot Plant, New Mexico; and Statistical Evaluation of Plant 
Density Data Collected at the Los Medanos Site, New Mexico 
(1978-1980). 
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5201 Basic Studies 


REFER ALSO TO CITATION(S) 20857, 20871, 20984, 21032 


20954 (DOE/ER/60106—3) Freeze-up and break-up of 
lakes as an index of temperature changes during the transi- 
tion seasons: a case-study for Finland. Palecki, M.A.; Barry, 
R.G. (Colorado Univ., Boulder (USA)). 1985. Contract 
AC02-83ER60106. 38p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE86007545. 

The statistical relationships between lake freeze-up/lake ice 
break-up dates and air temperature means over various time periods 
are analyzed for 63 lakes in Finland. Mean temperatures for the in- 
dividual months before the lake event dates are strongly correlated 
with these dates; significant correlations hold for periods up to five 
months in length before freeze-up. Regression coefficients depend 
on location, but are consistent within regions. Latitude and distance 
from the coast are the most important sources of variation in the 
regression coefficients. The regression coefficients are used to trans- 
late changes in lake freeze-up/break-up dates into estimated 
changes in air temperature. In southern Finland a five day change 
in freeze-up data would represent a 1.1°C change in November 
temperature of the same sign. A time series of November tempera- 
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tures estimated from lake freeze-up dates is derived and compared 
with observations at Helsinki. The spatial pattern of temperature 
change over time is also examined using the freeze-up dates. 
Freeze-up/break-up dates provide a useful proxy for air tempera- 
ture estimates in data-sparse regions of middle-high latitudes and 
could permit rapid satellite monitoring of climate perturbations. 25 
refs., 9 figs., 5 tabs. 


20955 (DOE/EV/70023—20) Control of productivity and 
population characteristics in aquatic communities. Final 
report, 1 September 1967-31 January 1986. Edmondson, 
W.T. (Washington Univ., Seattle (USA). Dept. of Zoology). 
31 Jan 1986. Contract AT06-71EV70023. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86007185. 

The report summarizes in a general way research on several 
lakes in Washington undergoing change. In the Coulee lakes the 
change consisted of a major decrease in salinity. The effect of 
adding a predatory fish to the ecosystem has been studied. The 
study of Hall Lake involved the distribution of nutrients and regen- 
eration in a meromictic lake. A third study examined the predator- 
prey ecology of Chaoborus. (ACR) 


20956 (DP-MS—85-107) Remote sensing of endangered 
species foraging habitats: a wood stork example. Jensen, J.R.; 
Hodgson, M.E.; Mackey, H.E. Jr.; Coulter, M. (South 
Carolina Univ., Columbia (USA). Dept. of Geography; Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.; Savannah River Ecology Lab., Aiken, SC 
(USA)). Mar 1986. Contract AC09-76SR00001. 26p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86007150. 

Potential foraging sites for an endangered species, the wood 
stork, were identified using thematic mapper data for May 1984, for 
a section of north-central Georgia. This was accomplished using in- 
novative clustering techniques applied to known wood stork forag- 
ing sites around the Birdsville Colony in Georgia. The signatures 
for known sites were then geographically extended to a 1,520- 
square-kilometer region surrounding the Birdsville Colony. The- 
matic maps were produced, and foraging area acreages computed 
providing a regional assessment of existing and potential wood 
stork foraging sits. 16 refs., 6 figs. 


20957 (PB—86-106101/XAB) Water resources data for 
New Jersey, water year 1984, Volume 1. Atlantic slope 
basins, Hudson River to Cape May. Water-data report 
(Annual) 1 October 1983-30 September 1984, Bauersfeld, 
W.R.; Moshinsky, E.W.; Pustay, E.A.; Schaefer, F.L. (New 
Jersey Dept. of Environmental Protection, Trenton (USA); 
Geological Survey, Trenton, NJ (USA). Water Resources 
Div.). May 1985. 340p. NTIS, PC A15/MF AO1. 

Water Resources data for the 1984 water year for New 
Jersey consist of records of stage, discharge, and water quality of 
streams; stage, contents, and water quality of lakes and reservoirs; 
and water levels and water quality of ground water. This volume 
of the report contains discharge records for 79 gaging stations; tide 
summaries for 1 station; stage and contents for 15 lakes and reser- 
voirs; water quality for 62 surface-water sites and 141 wells; and 
water levels for 54 observation wells. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 18997, 19036, 19037, 19100, 19101, 19137, 
nan 20868, 20870, 20875, 20890, 20891, 20932, 20937, 20983, 21035, 21091, 


20958 (AD-A—160093/1/XAB) Installation restoration 
program. Phase II. Confirmation/quantification. Stage 1 for 
Tinker AFB, Oklahoma. Volume 1. Final report. Sanders, 
D.A.; Bauer, R.W. ian Corp., Austin, TX (USA)). Sep 
1985. 158p. NTIS, PC A08/MF AO1. 

The purpose of the Phase III (Stage 1) investigation was to 
determine if environmental contamination resulted from waste-dis- 
posal practices at Tinker AFB. In addition, the investigation includ- 
ed an estimate of the magnitude and extent of contamination, the 
identification of environmental consequences of migrating pollut- 
ants, and the recommendation of additional investigations necessary 
to identify the magnitude, extent, and direction of movement of dis- 
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covered contaminants. The field work consisted of the installation 
and sampling of eleven gound-water monitoring wells, electromag- 
netic surveys of two waste-disposal sites, followed by coring and 
sampling of shallow soils at these sites, sampling and analysis of 
ground water from Tinker AFB water supply wells, and the inves- 
tigation of trichloroethylene contamination in two Tinker AFB 
water supply wells. 


20959 (AD-A—160748/0/XAB) Ecological-evaluation of 
organotin-contaminated sediment. report, March-June 
1984, Salazar, M.H.; Salazar, S.M. (Naval Ocean Systems 
Center, San Diego, CA (USA)). Jul 1985. 25p. (NOSC/ 
TR—1050). NTIS. PC A02/MF AOl1. 

A standard dredged material bioassay was conducted with 
high levels of organotins to assess the toxicity and bioavailability of 
organotins associated with sediment and to determine if this sedi- 
ment would qualify for ocean disposal. This study concluded that 
high levels of organotins in sediments do not a priori indicate a sig- 
nificant adverse impact on the marine environment after ocean dis- 
posal. The sediment tested would qualify for ocean disposal under 
the present guidelines administered by the Environmental Protec- 
tion Agency and the Army Corps of Engineers. Particulate-phase 
tests were conducted with Acanthomysis sculpta (mysid), Cithar- 
ichthys stigmaeus (flatfish), and Acartia tonsa (copepod). Solid- 
phase tests were conducted with A. sculpta, Macoma nasuta (clam), 
and Neanthes arenaceodentata (polychaete worm). The bioassay 
also included an estimate of the potential for bioaccumulation of 
cadmium, chromium, copper, mercury, silver, pesticides, PCBs, pe- 
troleum hydrocarbons, and organotins. Survival was high in all par- 
ticulate-phase and solid-phase tests. 


20960 (CONF-8511167—1) Comparison of model fore- 
casts with measured effects of a synthetic oil in pond ecosys- 
tems. Bartell, S.M. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 2ip. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007097. 

From Workshop on environmental modelling for priority 
setting among existing chemicals; Munchen-Neuherberg, F.R. Ger- 
many (11 Nov 1985). 

Comparisons were made between the ecological effects of 
phenolic compounds measured in experimental ponds and the ef- 
fects forecast by aquatic ecosystem models. The Standard WAter 
COlumn Model (SWACOM) was used to extrapolate acute toxicity 
data to estimated changes in production of phytoplankton, zoo- 
plankton, and forage fish in relation to oil exposure. Replacement 
of SWACOM by POND, a model structurally more similar to the 
ponds, resulted in more accurate forecasts of the observed patterns 
of change in biomass production of algae and forage fish, and the 
observed pattern of change in nutrient concentration. The combina- 
tion of toxicity data measured for the water-soluble fraction of the 
oil, the measured concentrations of total phenolic compounds, and 
the POND model provided the most accurate forecasts of effects. 8 
refs., 1 fig., 5 tabs. 


20961 (DOE/CE/30801—T1) Monitoring the fate of 
chlorine from MSW sampling through combustion. Part I. 
Analysis of the waste stream for chlorine. Domalski, E.S.; 
Churney, K.L.; Ledford, A.E. Jr.; Bruce, S.S. (National 
Bureau of Standards, Washington, DC (USA). Center for 
Chemical Physics). 1985. Contract AI01-83CE30801. 17p. 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86006829. 

The total chlorine and water soluble chlorine contents of the 
components of municipal solid waste (MSW) have been determined 
from sampling studies carried out at two sites, Baltimore County, 
MD, and Brooklyn, NY, for a five-day period. The total chlorine 
contents of the MSW samples from Baltimore County, MD, and 
Brooklyn, NY, are 0.45 and 0.89 mass %, respectively. 


20962 (ENEA-RT/FARE-SIN—82-2) Phytodepuration 
plant for the treatment of domestic waste water - realized in a 
hotel. Bonetti, M. (ENEA, Casaccia (Italy). Dipartimento 
Fonti Alternative Rinnovabili e Risparmio Energetico). Dec 
1982. 26p. (In Italian). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86900991. 
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The processes and the parameters which cause eutrophiza- 
tion of a water system are reported. In addition, the advantage of a 
phytodepuration plant with respect to conventional plants for the 
treatment of waste waters are listed. In this paper the phytodepura- 
tion plant for the treatment of domestic waste water is described 
which was by ENEA during 1980 and 1981 in collaboration with 
the Grand Hotel S. Michele in Cetraro (Italy). The plant utilizes 
the water hyacinth (Eichhornia crassipes) as a biological filter. The 
results so far obtained suggest the convenience of the phytodepura- 
tion system for touristic village, camping or industries which are 
operating during the summer time. 


20963 (GKSS—85/E/19) Quick grain size correction pro- 
cedure for trace metal contents of sediments. Schneider, B.; 
Weiler, K. (GKSS-Forschungszentrum —Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1985. 
12p. NTIS, PC E02; Available from NTIS as TIB/B85- 
14065. 

A quick separation technique for grain size correction of 
trace metal contents in River Elbe sediments has been developed. 
The fraction, <20 um was separated with a special settling tube 
and analyzed by totally reflecting X-ray spectroscopy (TRFA). An 
approximate proportionality was found between the content of Zn 
resp. Mn in the fraction, <20 ym and the ratio of their total con- 
tent to Cs and Fe as conservative elements. 


20964 (GKSS—85/E/34) Observations of the suspended 
matter distribution dynamics in the Elbe estuary from time 
series aerial photographs. Doerffer, R. (GKSS-Forschungs- 
zentrum Geesthacht G.m.b.H., Geesthacht-Tesperhude 
(Germany, F.R.)). 1985. 25p. NTIS, PC E02; Available 
from NTIS as TIB/B86-01561. 

Series of aerial photographs taken with an interval of 6 min- 
utes were used to study the dynamics of the suspended matter dis- 
tribution in a 1 km section of the Elbe Estuary. The observations 
show heterogeneous distribution patterns which are different at 
each phase of the tidal cycle. The comparison with the bathymetry 
indicates that the distribution is mainly a function of the river bed 
topography, which modifies the local current structure. The surface 
distribution in the fairway region is especially determined by the 
ship traffic. (orig.). 


20965 (LUTKDH/TKKT—1002-1-169) Calcite dissolu- 
tion kinetics and lake neutralization. Sverdrup, H.U. (Lund 
Univ. (Sweden). Dept. of Chemical Engineering). 4 Oct 
1985. 160p. NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE86751154. 

Models for the dissolution of minerals in acidic aqueous solu- 
tion are discussed, and in particular the dissolution kinetics of cal- 
cite. The dissolution kinetics of other minerals such as dolomite tri- 
calciumsilicate, olivine and K-feldspar are included for comparison. 
The kinetic expressions ave been incorporated into a model for 
lake liming, that will predict the dissolution of a calcite powder 
when distributed in a lake. A sensitivity analysis of lake neutraliza- 
tion is discussed. A model that describes the reacidification of a 
limed lake is discussed. The model is based on a mass balance for 
the lake, and considers the long term dissolution-deactivation of re- 
sidual calcite on the lake bottom. The model is used to carry out a 
sensitivity analysis of the reacidification of a limed lake. Based on 
the dissolution models a neutralization dose calculation routine is 
suggested, defining a minimum required dose and a maximum dose. 
Costs of lake liming is discussed and the reacidification model used 
to carry out a sensitivity analysis of neutralization costs for lakes. 


20966 (NP—6751209) ARW annual report ‘1983. (Ar- 
beitsgemeinschaft Rhein-Wasserwerke e.V., Duesseldorf 
(Germany, F.R.)). 1983. 252p. (In German). NTIS (US 
Sales Only), PC Al2/MF AOl1. File Number DE86751209. 

A huge amount of data on the development of the water 
quality of the Rhine river in 1983 are published by ‘Arbeitsgemeins- 
chaft Rhein-Wasserwerke e.V. (ARW)' (Research Group Rhine 
Water Works) in this annual report. For that purpose the water 
works participating in ARW drew samples from 12 sampling sites 
between the mouth of the Neckar river and the Dutsh border 
which were in part analysed by themselves. The publication also 
documents all analytical results established on behalf of ARW by 
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Engler-Bunte-Institute of the University of Karlsruhe. Further 
measuring data were made available by ‘Landesamt fuer Wasser 
und Abfall Nordrhein-Westfalen’ (Regional Authority on Water 
and Waste in North-Rhine-Westphalia) under the current data ex- 
change agreement. ‘Bundesanstalt fuer Gewaesserkunde Koblenz’ 
(Federal Hydrology Institute) and "Wasser- und Schiffahrtsdirektion 
Sued-West, Mainz’ (Water-Ways and Shipping Authority South- 
West) provided the data on the flow characteristics of the Rhine 
required for the evaluation of the analytical data. (orig./PW). 


20967 (ORNL/TM—9737) Chemical characterization of 
soluble phosphorus forms along a hydrologic flowpath of a 
forested stream ecosystem. Segars, J.E.; Minear, R.A,; 
Elwood, J.W.; Mulholland, P.J. “Oak Ridge National Lab., 
™ (USA)). Jan 1986. Contract AC05-840R21400. 128p. 
NTIS, PC A07/MF AOl1; 1; GPO Dep. File Number 
DE86007066. 

The concentration and distribution of soluble phosphorus (P) 
forms were determined in compartments of a hydrologic pathway 
in a forested watershed (Walker Branch, Tennessee). Rainfall, 
throughfall, soil water, groundwater, stream water, and water from 
two sites in Melton Hill Reservoir downstream of Walker Branch 
were examined for soluble reactive and total soluble phosphorus 
(SRP and TSP). Soluble unreactive P (SUP) was determined from 
their difference. An increase of TSP from rainfall to throughfall in- 
dicated leaching or wash off of P from the canopy. SRP and SUP 
decreased markedly as water percolated through the soil, suggest- 
ing biological uptake and/or geochemical adsorption of phosphate 
groups on soil particles. Changes in soluble P concentrations within 
the stream channel supported previous evidence for biological con- 
trol of P dynamics in Walker Branch. Overall, SUP (an estimate of 
soluble organic P) constituted a significant fraction of the total 
soluble P present in each compartment of the flowpath. An analyti- 
cal technique using high-performance liquid chromatography 
(HPLC) to separate the inositol phosphates (IP’s) was developed 
and used in characterizing organic P fractions of natural systems. 
79 refs., 23 figs., 20 tabs. 


20968 (PB—84-207349) Potential for acidification of six 
remote ponds in the White Mountains of New Hampshire. 
Buso, D.C.; Martin, C.W.; Hornbeck, J.W. (Forest Service, 
Durham, NH (USA). Northeastern Forest Experiment Sta- 
tion). Feb 1984. 157p. NTIS. 

Although the ponds are within a 20 km radius of each other 
and seemingly have similar watershed characteristics and precipita- 
tion chemistry, the volume-weighted pH between ponds 
from 4.5 to 6.4. Volume-weighted alkalinity ranged from 0 to 144 
micro-eq/L. Alkalinity was related to pH, basin morphology, pro- 
duction of hypolimnetic alkalinity, and chemistry of inlet streams. 
Historic pH and alkalinity data from these ponds are inadequate for 
determining if they are acidifying. Volume-weighted SO,” ranged 
from 70 to 170 micro-eq/L among the ponds. The ratios of divalent 
cations countering SO,? suggest that weathering within the water- 
sheds of the various ponds is an important factor in buffering acid 
precipitation and pond acidity. Volume-weighted total aluminum 
ranged from 0.10 to 0.60 mg/L. The most acidic ponds had the 
most total aluminum. The less acidic ponds appear to produce 
enough alkalinity and dissolved organic carbon to allow complex- 
ing of inorganic, toxic forms of aluminum. All ponds experienced 
short-term acidification in the upper water as a result of snowmelt 
events. Four models for predicting the susceptibility of the six 
study ponds to acidification worked poorly. Each of the six ponds 
is unique and a broad approach at grouping them based only on 
one or two parameters is inadequate. 59 references, 60 figures, 71 
tables. 


20969 (PB—86-101060/XAB) Fate of environmental pol- 
lutants. Pritchard, P.H. (Environmental Protection Agency, 
Gulf Breeze, FL (USA). Environmental Research Lab.). 
1985. 12p. NTIS, PC A02/MF AOl1. 

Published literature on the environmental fate of pollutants 
published during 1984 are reviewed. Short excerpts are presented 
from each reference covering such areas as photolysis, biodegrada- 
tion, hydrolysis, sorption, and volatility for pollutants including 
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pesticides, hydrocarbons, heavy metals, polynuclear hydrocarbons, 
and other toxic organic chemicals. 


20970 (PB—86-107711/XAB) Point-of-use reduction of 
volatile halogenated organics in drinking water. Final report, 
as 1982-March 1985, Bellen, G.; Gottler, R.; Ander- 

, M. (National Sanitation Foundation, Ann Arbor, MI 
(USA). Sep 1985. 87p. NTIS, PC A05/MF AO1. 

Contamination of drinking water by organic chemicals has 
become a national problem of increasing concern. Small communi- 
ties faced with the problem of removing these contaminants have 
limited resources and often cannot afford traditional treatment ap- 
proaches. One approach which has the potential to be cost effective 
is treatment at the home, or point-of-use treatment. This report dis- 
cusses the results of a study of point-of-use treatment of contami- 
nated ground water in two small communities. Costs for purchase, 
installation, monitoring, and maintenance are documented and dis- 
cussed. The effect of the point-of-use treatment on the drinking- 
water quality is presented. 


20971 (PB—86-113107/XAB) Consequential species of 
heavy metals. Final report. Yousef, Y.A.; Harper, H.H.; Wi- 
seman, L.; Bateman, M. (University of Central Florida, Or- 
lando (USA). Dept. of Civil Engineering and Environmen- 
tal Sciences). Feb 1985. 166p. NTIS, PC A08/MF AO1. 

Highway stormwater runoff contains significantly higher 
concentrations of trace metals, particularly Pb, Zn, Cd, Cu, Cr, Fe, 
and Ni than the water samples from adjacent receiving water 
bodies. The metals associated with highway runoff tend to be de- 
toxified by the organic content and chemical conditions of natural 
waters and sediments. Most of the metals are retained by the 
bottom sediments on a permanent basis if aerobic conditions and 
high redax-potential (Eh) values are maintained. Retention/deten- 
tion ponds similar to the Maitland Pond site are very effective in 
nutrient and heavy metal removal from highway runoff. 


20972 (PB—86-116779/XAB) Cadmium hazards to fish, 
wildlife, and invertebrates: a synoptic review. Technical 
report. Eisler, R. (Patuxent Wildlife Research Center, 
cee MD (USA)). Jul 1985. 58p. NTIS, PC A04/MF 


Contamination of the environment by cadmium, a relatively 
rare heavy metal, is increasing and is especially severe in the vicini- 
ty of smelters and urban industrialized areas. Very low concentra- 
tions of cadmium have been implicated as the cause of numerous 
deleterious effects to fish and wildlife, especially aquatic life. This 
report briefly reviews ecological and toxicological aspects of cad- 
mium, with emphasis on natural resources, and provides recommen- 
dations for the protection of sensitive species of wildlife and aquatic 
biota. Subtopics include: environmental chemistry; background con- 
centrations in terrestrial and aquatic organisms; toxic and sublethal 
effects, including bioaccumulation; and teratogenic, mutagenic, and 
carcinogenic properties. 


20973 (PB—86-117165/XAB) Aquatic organisms in 
acidic environments: a literature review. Eilers, J.M.; Lien, 
G.J.; Berg, R.G. (Wisconsin Dept. of Natural Resources, 
Madison (USA)). Oct 1985. 23p. (TB—150). NTIS, PC 
A02/MF AOl1. 

Acid deposition has aroused concern about aquatic orga- 
nisms in soft water lakes and streams, as the loss of indigenous spe- 
cies is commonly observed when pH decreases. This literature 
review was initiated to intensively examine the distribution of in- 
vertebrates with respect to pH, in order to define the tolerance 
limits of various species in acidified waters and predict how acidifi- 
cation would alter distributions. 


20974 (PNL—5625) Distribution of polychlorinated bi- 
phenyls (PCBs) in surface sediments of Gable Mountain 
Pond. Riley, R.G.; Prohammer, L.A.; Neitzel, D.A.; Bean, 
R.M.; Thomas, J.M. (Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1986. Contract AC06-76RL01830. 48p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86007251. 

Samples of sediments were collected and analyzed to deter- 
mine the concentration and distribution of polychlorinated biphen- 
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yls (PCBs) in Gable Mountain Pond, which is located on the Han- 
ford Site in southeastern Washington State. All samples, with one 
exception, were found to contain the specific PCB Aroclor 1260, a 
constituent of the insulating fluid used in electric utility transform- 
ers. The highest concentration of PCBs in the pond was found next 
to the mouth of the inlet pipe. The distribution of PCBs over the 
pond is consistent with the hypothesis that they entered primarily 
through the inlet pipe and spread along the length of the pond in a 
roughly westerly direction. Concentrations of Arochlor 1260 
ranged from 2 to 148 parts per billion, which is roughly two to 
four orders of magnitude below the regulated upper concentration 
limit (50 parts per million) for the disposal of PCB-contaminated 
waste. 19 res., 8 figs., 2 tabs. 


20975 (PNL—5685) Preliminary survey of polychlorinat- 
ed biphenyls (PCBs) in aquatic habitats and Great Blue 
Herons on the Hanford Site. Riley, R.G.; Bean, R.M.; 
Fitzner, R.E.; Neitzel, D.A.; Rickard, W.H. (Pacific North- 
west Labs., Richland, WA (USA)). Jan 1986. Contract 
AC06-76RL01830. 55p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE86007252. 

Polychlorinated biphenyls (PCBs), constituents of insulating 
fluids used in electrical transformers and capacitors, were identified 
during a preliminary survey of waters, sediments, and fish from five 
locations on the Hanford Site in southeastern Washington State: 
Gable Mountain Pond, B Pond, West Pond, White Bluffs Slough 
on the Columbia River, and a pond on the Wahluke Slope. These 
aquatic areas are all within the foraging range of great blue herons 
(Ardea herodias) that nest on the Hanford Site. Of those waters 
that contained PCBs, concentrations were found to be somewhat 


over 1 ng/L, but less than 20 ng/L, and equal to or less than con- 


centrations reported for other freshwater regions of the United 
States. The PCBs in sediments and fish closely resembled the chro- 
matographic profile of Aroclor 1260, a commercial PCB mixture 
produced in the United States by the Monsanto Company. Concen- 
trations of PCBs detected in the sediments were 10 to 100 times 
lower than those found in soils and sediments from other areas of 
the nation. Concentrations of PCBs in fat from Hanford great blue 
herons ranged from 3.6 to 10.6 ppM, while PCB concentrations in 
herons from other areas of the Pacific Northwest ranged from 0.6 
to 15.6 ppM. Great blue herons at Hanford contained PCB isomer 
distributions closely matching that of Aroclor 1260; great blue 
herons from other locations contained isomer distributions indicat- 
ing the presence of a mixture of aroclors. 21 refs., 13 figs., 8 tabs. 


20976 (USGS-OFR—84-466) Movement and fate of creo- 
sote waste in ground water, Pensacola, Florida. US Geologi- 
cal Survey Toxic Waste - Ground-Water Contamination Pro- 
gram. Excerpt. Mattraw, H.C. Jr.; Franks, B.J. (eds.). (Geo- 
logical Survey, Tallahassee, FL (USA)). 1984. 103p. 
(CONF- 8403228—Exc.). Geological Survey-Open File 
Services Section, Box 25425, Federal Center, Lakewood, 
CO 80225. File Number T186900027. 

From Toxic Waste: Ground-Water Contamination Program 
technical meeting; Tucson, AZ, USA (20 Mar 1984). 

This series of technical papers presents the research conduct- 
ed at a creosote works site in Pensacola, Florida. Separate abstracts 
have been prepared for the individual papers. (ACR) 


20977 Adsorption of select phenol derivatives by dolo- 
mite. Hudson-Baruth, B.A.; Seitz, M.G. (Argonne National 
Lab., IL). Environmental Pollution, Series B: Chemical and 
Physical; 11: No. 1, 15-28(1986). 

Laboratory experiments were performed to investigate the 
behavior of six phenols: 4-chloro-m-cresol, 2,4-dimethylphenol, 2,4- 
dinitrophenol, 4-nitrophenol, pentachlorophenol, and 2,4,6-trichlor- 
ophenol, in dolomite aquifers. The phenols are toxic, persistent in 
aquatic environments, and used widely in the chemical and manu- 
facturing industry. Dolomite aquifers are common sources of water 
in many parts of the country. The experimental results are that, 
with the exception of the chlorinated phenols, little, if any, of the 
phenols absorb onto dolomite at temperatures of 5° and 22°C and at 
concentrations from 0.1 to 10 mg liter~’. Pentachlorophenol ad- 
sorbs most strongly, with as much as 22% adsorbing from ground- 
water onto dolomite. No processes of phenol degradation were de- 
tected in the experiments, with some experiments lasting 21 days. 
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Thus, phenols dispersed in an area where they can leach and con- 
taminate dolomite groundwater aquifers would pose a threat to 
human health and the environment. In contrast to dolomite, chemi- 
cal sorbents strongly adsorb the phenols and could be used for 
groundwater cleanup. 


20978 Bacterial dynamics and distribution during a spring 
diatom bloom in the Hudson River plume, USA. Ducklow, 
H.W.; Kirchman, D.L. (Lamont-Doherty Geological Ob- 
servatory of Columbia Univ., Palisades, NY). Journal of 
Plankton Research; 5: No. 3, 333-355(1983). Contract AC02- 
76CH00016;AC02-76EV02185. 

Bacterial abundance and [*H]thymidine incorporation rates 
were used to characterize bacterial distributions and dynamics 
during a spring diatom bloom in the coastal plume of the Hudson 
River during March, 1981. Bacterial abundance did not decline sig- 
nificantly away from the plume or across the continental shelf. 
However, a pronounced gradient was observed for [*H]thymidine 
incorporation. Following a northeast gale, a bloom of Skeletonema 
costatum developed in response to coastal upwelling. As the plume 
became saltier, warmer and larger, bacterial abundance averaged 
1.3 x 10° cells 1-4 Bacterial incorporation of [*H]thymidine into 
cold 5% TCA insoluble materials, bacterial production and specific 
growth rates averaged 80 - 120 pmol I~? d~}, 1.4-2.0 x 10° cells 1-* 
and 1.2-1.5 d~ respectively. The abundance and production levels 
of attached bacteria in the plume were significantly higher than 
they were in coastal water outside the plume. In contrast, free bac- 
terial levels were similar in all regions of the shelf and plume. In 
contrast, free bacterial levels were similar in all regions of the shelf 
and plume. Bacterial parameters in the plume were not correlated 
with phytoplankton pigment concentrations, while significant posi- 
tive correlations were found in shelf waters >3.3% salinity. Thus, 
bacteria were coupled to phytoplankton in shelf waters but not in 
the plume where allochthonous dissolved matter was probably sup- 
porting the bacteria. 42 references, 6 figures, 6 tables. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 19259, 19260, 19277, 19295, 19328, 19333, 
19338, 19341, 19342, 19343, 19347, 19358, 19363, 19365, 19875, 20507 


20979 (GJ/TMC—08-Ed.2) Procedures for the collection 
and preservation of groundwater and surface water samples 
and for the installation of monitoring wells. Second edition. 
Korte, N.; Kearl, P. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA)). Oct 1985. Contract ACO7- 
76GJ01664. 76p. NTIS, PC AOS5S/MF AOl; 1; GPO Dep. 
File Number DE86006184. 

The Technical Measurements Center, in support of the US 
Department of Energy Division of Remedial Action Projects, has 
developed procedures for collecting surface-water and ground- 
water samples and for installing monitoring wells, with a view to 
encouraging the establishment by remedial action contractors of 
uniform, credible, well-documented monitoring programs. This 
report describes those procedures, briefly explains applicable water- 
quality regulations, and includes an extensive bibliography of publi- 
cations and papers that treat the subject. The discussion of water- 
sample collection includes evaluations of sampling pumps, filtration 
equipment, and sample containers. Sample-preservation techniques, 
as recommended by several Government and private entities, are 
reviewed. The step-by-step procedure for collecting water samples 
addresses such considerations as necessary equipment and supplies, 
presampling laboratory tasks, field operations, and required docu- 
mentation. Separate procedures are presented for collecting samples 
for determination of sulfide and reactive aluminum, followed by a 
brief discussion of sampling for organics. Finally, adverse sampling 
conditions and their effects on data quality are described. The dis- 
cussion of monitoring wells starts with a detailed description of the 
planning process and concludes with detailed guidelines for well in- 
stallation and completion. Included are discussions of well design 
and placement, selection of materials, type of multiple well comple- 
tion, drilling procedures, and required documentation. A general 
overview of vadose-zone monitoring and characterization is also 
presented. 
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20980 226Ra and 7°Ra in water supplies. Lucas, M.F. 
(Argonne National Laboratory, Argonne, IL). Journal, 
ae Water Works Association; 717: No. 9, 57-67(Sep 

An early objective of this study was to develop a method 
for predicting the concentration of radium in well waters based on 
the well's location, the details of its construction, and the geologi- 
cal structures it penetrates. However, as in Aurora, Ill., 7*Ra con- 
centrations ranging from 3.8 to 18 pCi/L were found for wells of 
nearly identical construction located within relatively short dis- 
tances from each other. Even larger deviations were found for 
comparisons among cities. The ?*°Ra concentration was determined 
in 140 of these samples and ranged from 0.3 to 32 pCi/L. Data ob- 
tained by other investigators in Iowa put the median 22sRa to ?*Ra 
ratio at 0.64. Regression analysis, however, does not suggest any 
meaningful correlation of 7**Ra and ?**Ra. Because high concentra- 
tions of ?*°Ra have been found in areas with low ?**Ra concentra- 
tions and ***Ra is not detected by gross-alpha analysis, it appears 
that a large-scale survey of ?**Ra in water is needed. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 19329, 20953, 20957, 21129 


20981 (DP-MS—85-114) Mapping of wood stork foraging 
habitat with satellite data. Jensen, J.R.; Coulter, M.; 
Mackey, H.E. Jr.; Hodgson, M.E. (South Carolina Univ., 
Columbia (USA). Dept. of Geography; Savannah River 
Ecology Lab., Aiken, SC (USA); Du Pont de Nemours 
(E.L) and Co., Aiken, SC (USA). Savannah River Lab.). 
1985. Contract AC09-76SR00001. 17p. (CONF-851266—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007168. 

From 1. combined meeting of Colonial Waterbird Group | 
and Pacific Seabird Group; San Francisco, CA, USA (4 Dec 1985). 

Potential foraging sites for an endangered species, the wood 
stork, were identified using Landsat thematic mapper data for a sec- 
tion of north central Georgia and the Savannah River floodplain 
swamp in South Carolina. This was accomplished using innovative 
clustering techniques applied to known wood stork foraging sites 
around the Birdsville Colony in Georgia. The signatures for known 
sites were then geographically extended to a 1520-square-kilometer 
region surrounding the Birdsville Colony. Thematic maps were 
produced and foraging area acreages computed providing a region- 
al assessment of existing and potential wood stork foraging sites. 
Approximately 1744 hectarea of potential shallow water and ma- 
crophyte foraging habitat were identified in the area surroundings 
the Birdsville Colony. 14 refs., 3 figs. 


20982 (LA—10584-PR) Water supply at Los Alamos 
during 1984, Purtymun, W.D.; Becker, N.M.; Maes, M. (Los 
Alamos National Lab., NM (USA)). Jan 1986. Contract W- 
7405-ENG-36. 43p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE86007589. 

Municipal and industrial water supply for Los Alamos 
during 1984 consisted of 1566 x 10° gal from wells in three well 
fields and 34 x 10° gas from the gallery in Water Canyon. About 3 
x 10° gal of water from Guaje Reservoir and 1.3 x 10° gal from Los 
Alamos Reservoir were used for irrigation; thus, the total water use 
in 1984 was about 1604 x 10° gal. Well field operations were satis- 
factory with pumping schedules resulting in a uniform decline of 
water level in the fields. Primary and secondary chemical quality of 
water in the distribution system is in compliance with federal regu- 
lations. Fluoride in water from Well LA-1B and arsenic in water 
from Well G-2 exceeded the standards; however, mixing of water 
from the wells with pumped from other wells in the field reduced 
the concentration to below acceptable level in the distribution 
system. 23 refs., 1 fig., 7 tabs. 
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20983 (PB—86-109790/XAB) [Illinois water-quality 
report, 1982-1983. Final report. (Illinois Environmental Pro- 
tection Agency, Springfield (USA). Div. of Water Pollution 
Control). Aug 1984. 379p. NTIS, PC A04/MF AO1. 

The report addresses the quality of the waters of the State of 
Illinois for the period of 1982 and 1983 in fulfillment of Section 
305(b) of the Clean Water Act. Ambient stream data were analyzed 
for percent violations of State water-quality standards by river 
basin. Also summarized were organic pesticide, bottom sediment, 
aquatic macroinvertebrate, fish contaminant, intensive basin, and fa- 
cility-related survey data. Ambient and volunteer lake and Lake 
Michigan water quality data were analyzed, and intensive lake/wa- 
tershed surveys were summarized. 


53 Social And Economic Studies 

REFER ALSO TO CITATION(S) 19330, 19331, 19346 
5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 19102, 19743, 20949 
5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 19104, 19836 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 


20984 Introduction to modeling migratory behavior of 
fishes. DeAngelis, D.L.; Yeh, G.T. (Oak Ridge National 
Lab., TN). pp 445-469 of Mechanisms of migration in fishes. 
McCleave, J.D.; Arnold, G.P.; Dodson, J.J.; Neill, W.H. 
(eds.). New York, NY; Plenum Publishing Corporation 
(1984). Contract W-7405-ENG-26. 

This paper reviews models of basic fish movement patterns 
and their incorporation into models of fish migration. Computer 
simulations of various types of kineses and taxes have led research- 
ers to the conclusion that only certain types of turning response are 
capable of producing directed movement of organisms. Klinokine- 
sis-with-adaptation is possibly the most realistic model of the move- 
ment of fish along a stimulus gradient. In modeling fish migration, 
however, simpler models of movement, such as biased random walk 
models, are more convenient to use. A biased random walk model 
of the migration of a group of fish in a hypothetical ocean-coastal 
region is described. Environmental heterogeneity is built into the 
model to simulate a realistic situation. It is shown that such a model 
is equivalent to an advection-diffusion partial differential equation 
model. The results of the advection-diffusion model are compared 
with those of the biased random walk model. 23 references, 6 fig- 
ures, 5 tables. 


20985 Microanalysis of fixed-interval responding. 
Gentry, G.D.; Weiss, B.; Laties, V.G. (Univ. of Rochester, 
NY). Journal of Experimental Analysis of Behavior; 39: No. 2, 
327-343(Mar 1983). Contract AC02-76EV03490. 

The fixed-interval schedule of reinforcement is one of the 
more widely studied schedules in the experimental analysis of be- 
havior and is also a common baseline for behavior pharmacology. 
Despite many intensive studies, the controlling variables and the 
pattern of behavior engendered are not well understood. The 
present study examined the microstructure and superstructure of 
the behavior engendered by a fixed-interval 5- and a fixed-interval 
15-minute schedule of food reinforcement in the pigeon. Analysis of 
performance typical of fixed-interval responding indicated that the 
scalloped pattern does not result from smooth acceleration in re- 
sponding, but, rather, from renewed pausing early in the interval. 
Individual interresponse-time (IRT) analyses provided no evidence 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


of acceleration. There was a strong indication of alternation is 
shorter-longer IRTs, but these shorter-longer IRTs did not occur at 
random, reflecting instead a sequential dependency in successive 
IRTs. Furthermore, early in the interval there was a high relative 
frequency of short IRTs. Such a pattern of early pauses and short 
IRTs does not suggest behavior typical of reinforced responding as 
exemplified by the pattern found near the end of the interval. Thus, 
behavior from clearly scalloped performance can be classified into 
three states: postreinforcement pause, interim behavior, and termi- 
nal behavior. 31 references, 11 figures, 4 tables. 


5502 Biochemistry 
REFER ALSO TO CITATION(S) 19452, 21007, 21060, 21090 


20986 (DOE/ER/13068—1) Mechanism of switching 
from an acidogenic to a butanol-acetone fermentation by 
Clostridium acetobutylicum. Technical progress report, April 
15, 1983-July 1, 1985. Rogers, P. (Minnesota Univ., St. Paul 
(USA)). 1985. Contract AC02-83ER 13068. 16p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86007670. 

We have developed allylalconol resistant mutants that are 
specifically altered in their product production during fermentation 
of sugars. Using these mutants of Clostridium acetobutylicum, we 
have found that they carry specific changes in fermentation en- 
zymes that open the way to studies on the regulatory network by 
this organism to switch its fermentation pathway. We have deter- 
mined that synthesis of the butanol producing enzymes is induced 
just prior to maximum solvent production, resulting in a 20 to 100 
fold increase in enzyme specific activity. Our enzymological studies 
have focused on the two pathways leading from the butyryl-CoA 
branch point in the fermentation. The conditions for purification 
and study of the butyrylaldehyde dehydrogenase are in hand. 2 
refs., 6 figs., 2 tabs. 


20987 Stereochemical course of the reaction catalyzed by 
the pyridoxal phosphate-dependent enzyme 1-aminocyclopro- 
pane-1-carboxylate synthase. Ramalingam, K.; Lee, K.M.; 
Woodard, R.W.; Bleecker, A.B.; Kende, H. (Univ. of 
Michigan, Ann Arbor). Proceedings of the National Academy 
of Sciences of the United States of America; 82: No. 23, 7820- 
7824(Dec 1985). Contract AC02-76ER01338. 

(+/-)-S-adenosyl-DL-(3R*,4S*)-[3,4-?H2]-methionine[a 1:1 
mixture of (3R,4S] and (3S,4R) and (+/-)-S-adenosyl-DL- 
(3R*,4R*)-[3,4-?H2]methionine [a 1:1 mixture of (3R,4R) and 
(3S,4S)] were synthesized from (Z)- and (E)-[1,2-?Hz]ethene, re- 
spectively. Key steps in the synthesis were the antiperiplanar addi- 
tion of methanesulfenyl chloride to (Z)-[1,2-?Hz]Jethene, to give a 
1:1 mixture of (R,R)- and (S,S)-1-chloro-2-(methylthio)[1,2- 
?HpJethane, followed by alkylation with soldium acetamidomalon- 
ate and hydrolysis to give an equal mixture of four stereoisomers of 
[3,4-?He]methionine [(2R,3R,4S), (2R,3S,4R), (2S,3R,4S), and 
(2S,3S,4R)]. The other four stereoisomers of [3,4-7H2]methionine 
were prepared from (E)-[1,2-?HzJethene. The two sets of stereoi- 
somers of [3,4-?H2]methionine were chemically converted to S- 
adenosylhomocysteine, methylated to give the corresponding (+ /- 
)-S-adenosyl-DL-methionines, and then incubated with 1-aminocy- 
clopropane-1-carboxylate synthase partially purified from tomato 
(Lycopersicon esculentum, L.)pericarp tissue. The stereochemistry 
of the resulting samples of 1-aminocyclopropane-1l-carboxylic acid 
was determined by comparison with the 'H NMR of the chemical- 
ly synthesized and regio- and stereo-specifically deuterated com- 
pound. The results indicate that the hydrogens at the 8 carbon of 
the methionine portion of S-adenosylmethionine do not participate 
in the reaction and that the ring closure occurs with inversion of 
configuration at the y carbon of the methionine portion of S-adeno- 
syl-methionine, probably through a direct S/sub N/2-type displace- 
ment of the 5’-methylthio-5’-deoxyadenosine moiety by a carbanion 
equivalent formed at the a carbon of the methionine portion of S- 
adenosylmethionine. 
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20988 Heterogeneity of myofibrillar proteins in lobster 
fast and slow muscles: variants of troponin, paramyosin, and 
myosin t chains comprise four distinct assem- 


ligh protein 
blages. Mykles, D.L. (Oak Ridge National Lab., TN). Jour- 
orga Zoology; 234: 23- 32(1985). Contract 


nal of 
AC05-840 

Fast and slow muscles from the claws and abdomen of the 
American lobster Homarus americanus were examined for adeno- 
sine triphosphatase (ATPase) activity and for differences in myofi- 
brillar proteins. Both myosin and actomyosin ATPase were corre- 
lated with fiber composition and contractile speed. Four distinct 
patterns of myofibrilla proteins observed in sodium dodecyl sulfate- 
polyacrylamide gels were distinguished by different assemblages of 
regulatory and contractile protein variants. A total of three species 
of troponin-T, five species of troponin-I, and three species of tro- 
ponin-C were observed. Lobster myosins contained two groups of 
light chains (LC), termed alpha and beta. There were three a-LC 
variants and two B-LC variants. There were no apparent differ- 
ences in myosin heavy chain, actin, and tropomyosin. Only para- 
myosin showed a pattern completely consistent with muscle fiber 
type: slow fibers contained a species (105 kD) slightly smaller than 
the principle variant (110 kD) in fast fibers. It is proposed that the 
type of paramyosin present could provide a biochemical marker to 
identify the fiber composition of muscles that have not been fully 
characterized. The diversity of troponin and myosin LC variants 
suggests that subtle differences in physiological performance exist 
within the broader categories of fast- and slow-twitch muscles. 31 
references, 6 figures, 2 tables. 


20989 Cross-polarization/magic-angle sample-spinning 
13C NMR spectroscopic study of chlorophyll a in the solid 
state. Brown, C.E.; Spencer, R.B.; Burger, V.T.; Katz, J.J. 
(Medical College of Wisconsin, Milwaukee). Proceedings of 
the National Academy of Sciences of the United States of 
America; 81: 641-644(Jan 1984). Contract W-31-109-ENG- 
38. 


Solid-state cross-polarization/magic-angle sample-spinning 
13C NMR spectra have been recorded on chlorophyll a-water ag- 
gregates, methyl pyrochlorophyllide a, and methyl pyropheophor- 
bide a. Spectra have also been collected under a decoupling regime 
in which resonances of certain hydrogen-bearing carbon atoms are 
suppressed. These observations are used to assign the solid-state 
spectra. 18 references, 2 figures, 1 table. 


20990 Effects of charge and size on the interaction of un- 
ilamellar liposomes with macrophages. Schwendener, R.A.; 
Lagocki, P.A.; Rahman, Y.E. (Argonne National Lab., IL). 
Biochimica et Biophysica Acta; 7712: 93-101(1984). 

The effect of the positive surface charge of unilamellar lipo- 
somes on the kinetics of their interaction with rat peritoneal macro- 
phages was investigated. Increasing the stearylamine content of 
large unilamellar vesicles over a range of 0-25 mol% enhanced the 
initial rate of vesicle-cell interaction from 0.1 to 1.4 pg lipid/min 
per 10° cells, and the maximal association from 5 to 110 yg lipid/ 
10° cells. Cell viability was greater than 90% for cells incubated 
with large liposomes containing up to 15 mol% stearylamine but 
decreased to less than 50% at stearylamine proportions greater than 
20 mol%. The initial rate of interaction, with increasing stearyla- 
mine up to 25 mol%, ranged from 0.5 to 0.7 pg lipid/min per 10° 
cells, and the maximal association ranged from 20 to 70 pg lipid/ 
10° cells. A comparison of the number and entrapped aqueous 
volume of small and large vesicles containing 15 mol% stearyla- 
mine revealed that although the number of large vesicles associated 
was 100-fold less than the number of small vesicles, the total en- 
trapped aqueous volume introduced into the cells by large vesicles 
was 10-fold greater. When cytochalasin B, a known inhibitor of 
phagocytosis, was present in the medium, the cellular association of 
Ce-LUV was reduced approximately 25% but association of SUV 
increased approximately 10-30%. The results demonstrate that the 
degree of liposome-cell interaction with macrophages can be im- 
proved by increasing the degree of positive surface charge using 
stearylamine. Additionally, the delivery of aqueous drugs to cells 
can be further improved using large unilamellar vesicles because of 
their greater internal volume. This sensitivity of macrophages to 
vesicle charge and size can be used either to increase or reduce li- 
posome uptake significantly by this cell type. 18 references, 5 fig- 
ures. 
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20991 Effect of a high mobility group protein (HMG 17) 
on the structure of acetylated and control core HeLa cell 
chromatin. Sasi, R.; Fasman, G.D. (Brandeis Univ., Wal- 
tham, MA). Biochimica et Biophysica Acta; 782: 55-66(1984). 
Contract AC02-78EV04962. 

The effect of binding a high mobility group protein (HMG 
17) on the stability and conformation of acetylated and control 
HeLa high molecular weight core chromatin was studied by circu- 
lar dichroism and thermal-denaturation measurements. The circular 
dichroism spectra and the thermal denaturation profiles of control 
and acetylated core chromatin were found to be similar. The circu- 
lar dichroism properties of HMG 17 reconstituted highly acetylated 
and control core chromatin indicated the same alteration of chro- 
matin structure at low ionic strength. The magnitudes of the de- 
crease in ellipticity were proportional to the amount of HMG 17 
bound and were found to be the same for both the acetylated and 
control core chromatin. Thermal denaturation profiles confirmed 
this change in structure induce by HMG 17 on control and highly 
acetylated core chromatin. The thermal denaturation profiles, 
which were resolved into three component transitions, exhibited a 
shifting of hyperchromicity from the lower melting transitions to 
the higher melting transitions, with a concomitant rise in T/sub m/, 
on HMG 17 binding to both control and acetylated chromatin. The 
natures of the interactions of HMG 17 at higher ionic strength with 
acetylated and control core chromatin were slightly different, as 
measured by circular dichroism; however, a decrease in ellipticity 
was observed for both samples upon binding of HMG 17. These 
observations suggest that acetylation coupled with HMG 17 bind- 
ing to core chromatin does not loosen chromatin structure. HMG 
17 binding to control and acetylated core chromatin produces an 
overall stabilization and compaction of chromatin structure. 66 ref- 
erences, 4 figures, 3 tables. 


20992 Electrophoretic variant of a human fibroblast pro- 
tein with characteristics of smooth muscle tropomyosin. Gio- 
metti, C.S.; Anderson, N.L. (Argonne National Lab., IL). 
Journal of Molecular Biology; 173: 109-123(1984). Contract 
W-31-109-ENG-38. 

A charge variant of a protein (Tm:3; molecular weight ap- 
proximately 35,000) that co-migrates with human smooth muscle 
tropomyosin has been found in whole cell extracts from the fibrob- 
lasts of a father and his son. The variant protein co-purifies with 
Tm:3, shifts with it to a higher apparent molecular weight on 
sodium dodecyl sulfate/polyacrylamide gel electrophoresis in the 
presence of 4 M-urea, is a component of the microfilaments, and 
has a peptide cleavage pattern identical to that of Tm:3 and smooth 
muscle tropomyosin. The results indicate that Tm:3 and the variant 
(Tm:3.1) are smooth muscle tropomyosin, suggesting that normal 
human fibroblasts synthesize at least two tropomyosins (Tm:3 and 
the non-muscle tropomyosin Tm:4, molecular weight approximately 
30,000) and that they are the products of separate genes. 28 refer- 
ences, 6 figures, 1 table. 


20993 Characterization of discoidal complexes of phos- 
phatidylcholine, apolipoprotein A-I and cholesterol by gradi- 
ent gel electrophoresis. Nichols, A.V.; Gong, E.L.; Blanche, 
P.J.; Forte, T.M. (Lawrence Berkeley Lab., CA). Biochi- 
mica et Biophysica Acta; 750: 353-364(1983). 

Complexes of egg yolk phosphatidylcholine and apolipopro- 
tein A-I were prepared by a detergent dialysis method and charac- 
terized by gradient gel electrophoresis, gel filtration, electron mi- 
croscopy and chemical analysis. Multicomponent electrophoretic 
patterns were obtained indicating formation of at least eight classes 
of discoidal complexes. The relative contribution of the different 
classes to the electrophoretic pattern was a function of the molar 
ratio of phosphatidylcholine:apolipoprotein A-I in the interaction 
mixture. Molar ratios of phosphatidylcholine:apolipoprotein A-I in 
isolated complexes were strongly and positively correlated with 
disc diameter obtained by electron microscopy. Incorporation of 
unesterified cholesterol into phosphatidylcholine/apolipoprotein A- 
I interaction mixtures also resulted in formation of unique complex- 
es but with considerably different particle size distributions relative 
to those observed in the absence of cholesterol. One common con- 
sequence of cholesterol incorporation into interaction mixtures of 
87.5:1 and 150:1 molar ratio of phosphatidylcholine:apolipoprotein 





2823 / ERA-11/9 


A-I was the disappearance of a major complex class with diameter 
of 10.8 nm and the appearance of a major component with diameter 
of approximately 8.8 nm. Electrophoretic patterns of cholesterol- 
containing complexes showed a strong similarity to patterns recent- 
ly published for high density lipoproteins from plasma of 
lecithin:cholesterol acyltransferase-deficient subjects, suggesting 
that the complexes formed in vitro by the detergent-dialysis method 
may serve as appropriate models for investigation of the origins of 
the HDL particle size distribution. 29 references, 6 figures, 1 table. 


5503 Cytology 


20994 (BNL—37328) Contact microscopy with synchro- 
tron radiation. Panessa-Warren, B.J. (State Univ. of New 
York, Stony Brook (USA). Dept of Allied Health Re- 
sources and Anatomical Sciences; Brookhaven National 
Lab., Upton, NY (USA)). Oct 1985. Contract AC02- 
76CH000:6. 32p. (CONF-8505112—5). NTIS, PC A03/MF 
AO0l; 1; GPO Dep. File Number DE86005266. 

From 2. international symposium on the biology and toxicol- 
ogy of metals using nuclear analytical methods; Upton, NY, USA 
(20 May 1985). 

Soft x-ray contact microscopy with synchrotron radiation 
offers the biologist and especially the microscopist, a way to mor- 
phologically study specimens that could not be imaged by conven- 
tional TEM, STEM or SEM methods (i.e. hydrated samples, sam- 
ples easily damaged by an electron beam, electron dense samples, 
thick specimens, unstained low contrast specimens) at spatial resolu- 
tions approaching those of the TEM, with the additional possibility 
to obtain compositional (elemental) information about the sample as 
weil. Although flash x-ray sources offer faster exposure times, syn- 
chrotron radiation provides a highly collimated, intense radiation 
that can be tuned to select specific discrete ranges of x-ray wave- 
lengths or specific individual wavelengths which optimize imaging 
or microanalysis of a specific sample. This paper presents an over- 
view of the applications of x-ray contact microscopy to biological 
research and some current research results using monochromatic 
synchrotron radiation to image biological samples. 24 refs., 10 figs. 


20995 Interacting factors in the control of the crustacean 
molt cycle. Skinner, D.M. (Oak Ridge National Lab., TN). 
American Zoologist; 25: 275-284(1985). Contract AC05- 
840OR21400. 

From Annual meeting of the American Society of Zoolo- 
gists; Philadelphia, PA, USA (27-30 Dec 1983). 

In order to account for the known phenomena of the crusta- 
cean molt cycle, at least six factors must be postulated: a molting 
hormone (20-OH-ecdysone), a molt-inhibiting hormone (MIH), an 
anecdysial limb autotomy factor, a proecdysial limb-autotomy 
factor, a limb growth-inhibiting factor and an exuviation factor. 
Only the molting hormone and its derivatives have been chemically 
well defined. The various factors interact in complex ways to main- 
tain not only a coordinated proecdysial period in preparation for 
exuviation but also a proecdysial period with the flexibility to re- 
spond to such interim hazards as the loss of partially regenerated 
limbs. 79 references, 2 figures, 1 table. 


20996 Influence of a fibroblastoid cell line derived from 
murine bone marrow (H-1 cells) on stem cell proliferation. 
Garnett, H.M.; Harigaya, K.; Cronkite, E.P. (Brookhaven 
National Lab., Upton, NY). Proceedings of the Society for Ex- 
perimental Biology and Medicine; 175: 70-73(1984). Contract 
AC02-76CH00016. 

A murine fibroblastoid cell line (H-1) with properties similar 
to those of adventitial reticular cells can support granulopoiesis and 
the development of mononuclear phagocytes in vitro. In the cur- 
rent study the effect of these cells on stem cell maintenance in vitro 
was assessed. The H-1 cells were unable to support CFU/sub s/ 
replication in liquid culture, while treatment of some stem cells 
with H-1 conditioned medium appeared to inhibit their prolifera- 
tion. 29 references, 2 tables. 
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20997 Flow cytometric detection of aberrant chromo- 
somes. Gray, J.W.; Lucas, J.; Yu, L.C.; Langlois, R. (Law- 
rence Livermore National Lab., CA). pp 25-35 of Biological 
dosimetry. Eisert, W.G.; Mendelsohn, M.L. (eds.). Berlin, 
West Germany; Springer-Verlag (1984). Contract W-7405- 
ENG-48. 

This report describes the quantification of chromosomal ab- 
errations by flow cytometry. Both homogeneously and heteroge- 
neously occurring chromosome aberrations were studied. Homoge- 
neously occurring aberrations were noted in chromosomes isolated 
from human colon carcinoma (LoVo) cells, stained with Hoechst 
33258 and chromomycin A3 and analyzed using dual beam flow cy- 
tometry. The resulting bivariate flow karyotype showed a homoge- 
neously occurring marker chromosome of intermediate size. Het- 
erogeneously occurring aberrations were quantified by slit-scan 
flow cytometry in chromosomes isolated from control and irradiat- 
ed Chinese hamster cells and stained with propidium iodide. Het- 
erogeneously occurring dicentric chromosomes were detected by 
their shapes (two centromeres). The frequencies of such chromo- 
somes estimated by slit-scan flow cytometry correlated well with 
the frequencies determined by visual microscopy. 19 references, 9 
figures. 


20998 Biological dosimetry of sperm analyzed by conven- 
tional methods: cautions and opportunities. Gledhill, B.L. 
(Lawrence Livermore National Lab., CA). pp 85-98 of Bio- 
logical dosimetry. Eisert, W.G.; Mendelsohn, M.L. (eds.). 
Berlin, West Germany; Springer-Verlag (1984). Contract 
W-7405-ENG-48. 

Increasing concern for heritable consequences of exposure to 
mutagens, carcinogens, and teratogens has encouraged development 
of semen bioassays. Today, these bioassays are based largely on 
conventional andrological methods. But analytical cytology offers 
many new approaches with potential to increase the speed, accura- 
cy, sensitivity, and resolution of measuring biologically relevant re- 
productive effects of exposure to noxious agents. The objective of 
this article is to review the dynamic processes leading to the forma- 
tion of mammalian sperm, to illustrate how some reproductive dis- 
orders affect semen quality, to summarize some of the more perti- 
nent dosimetric applications of conventional (not automated cytolo- 
gic) semen assays and to point out significant differences in species 
characteristics that can influence hazard evaluation based on 
changes in semen quality. 59 references. 


20999 Extrachromosomal DNA of pea (Pisum sativum) 
root-tip cells replicates by strand displacement. Krimer, D.B.; 
Van’'t Hof, J. (Brookhaven National Lab., Upton, NY). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America; 80: 1933-1937(Apr 1983). 

In cultured pea roots there is extrachromosomal DNA asso- 
ciated with cells that differentiate from the G2 phase of the cell 
cycle that is absent from those that differentiate from the G: phase. 
The authors examined this extrachromosomal DNA by electron mi- 
croscopy and found that it consisted of three types: (i) double- 
stranded linear molecules with single-stranded branches (74%), (ii) 
double-stranded molecules without branches (26%), and (iii) free 
single-stranded molecules. The double-stranded molecules with or 
without branches were similar in length, having a modal length of 
10-15 ym. The free single-stranded molecules were shorter and had 
a mean length of 3.8 um. The length of the branches attached to 
the duplex molecules was only slightly less than that of the free 
form. The duplex molecules with branches were interpreted as con- 
figurations reflecting an ongoing strand-displacement process that 
results in free single-stranded molecules. Finally, measurements on 
duplex molecules with multiple branches suggested that the ex- 
trachromosomal DNA may exist in the form of tandemly repeated 
sequences. 8 references, 8 figures. 
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REFER ALSO TO CITATION(S) 21107, 21112 


21000 (GPO—3-778) Biotechnology regulation. (Govern- 


ment Printing Office, Washington, DC (USA)). 1985. 186p. 
NTIS. 


Testimony and hearings in support of biotechnology regula- 
tion. Before The Subcommittee On Oversight And Investigations 
Of The Committee On Energy And Commerce House Of Repre- 
sentatives are presented. Special consideration is given to the regu- 
lation of genetic engineering. 


21001 DNA-mediated transfer of a human DNA repair 
gene that controls sister chromatid exchange. Thompson, 
L.H.; Brookman, K.W.; Minkler, J.L.; Fuscoe, J.C.; Hen- 
ning, K.A.; Carrano, A.V. (Lawrence Livermore Lab., 
CA). Molecular and Cellular Biology; 5: No. 4, 881-884(Apr 
1985). Contract W-7405-ENG-48. 

The Chinese hamster cell line mutants EM9, which has a re- 
duced ability to repair DNA strand breaks, is noted for its highly 
elevated frequency of sister chromatid exchange, a property shared 
with cells from individuals with Bloom's syndrome. The defect in 
EM9 cells was corrected by fusion hybridization with normal 
human fibroblasts and by transfection with DNA from hybrid cells. 
The transformants showed normalization of sister chromatid ex- 
change frequency but incomplete correction of the repair defect in 
terms of chromosomal aberrations produced by 5-bromo-2-deoxyur- 
idine. 28 references, 1 figure, 1 table. 


21002 Human sperm chromosomes obtained from hamster 
eggs after sperm capacitation in TEST-yolk buffer. Brandriff, 
B.; Gordon, L.; Watchmaker, G. (Lawrence Livermore Na- 
tional Lab., CA). Gamete Research; 11: 253-259(1985). Con- 
tract W-7405-ENG-48. 

Human sperm chromosomes were obtained after capacitation 
with TES-Tris (TEST) yolk buffer and fusion with Syrian hamster 
eggs. Semen samples could be stored at 4°C for 3 days and remain 
functional in the assay system. The efficiency of TEST yolk buffer 
for obtaining karyotypes was as good as, or greater than, the effi- 
ciency of standard BWW medium containing human serum albu- 
min. 16 references, 3 tables. 


21003 Improved M13 phage cloning vectors and host 
strains: nucleotide sequences of the M13mp and pUC vectors. 
Yanisch-Perron, C.; Vieira, J.; Messing, J. (Univ. of Minne- 
po pdt Paul). Gene; 1176/1- 1167/ 18(1984), Seateact FG02- 

ce kinds of improvements have been introduced into the 
M13-based cloning systems. (1) New Escherichia coli host strains 
have been constructed for the E. coli bacteriophage M13 and the 
high-copy-number pUC-plasmid cloning vectors. Mutations intro- 
duced into these strains improve cloning of unmodified DNA and 
of repetitive sequences. A new suppressorless strain facilitates the 
cloning of selected recombinants. (2) The complete nucleotide se- 
quences of the Mi3mp and pUC vectors have been compiled from 
a number of sources, including the sequencing of selected segments. 
(3) M13 clones suitable for sequencing have been obtained by a 
new method of generating unidirectional progressive deletions from 
the polycloning site using exonuclease (EXO) III and VII. 36 refer- 
ences, 4 figures, 3 tables. 


21004 Sequence of the tms transcript 2 locus of the A. tu- 
mefaciens plasmid pTiA6 and characterization of the mutation 
in pTiA66 that is responsible for auxin attenuation. Sciaky, 
D.; Thomashow, M.F. (Brookhaven National Lab., Upton, 
NY). Nucleic Acids Research; 12: No. 3, 1447- “1461(1984). 
Contract AC02-76CH00016. 

The incorporation of Ti plasmid sequences, the T-DNA, into 
the genomes of dicotyledonous plants causes the formation of 
tumors. Here they report the nucleotide sequence of one of the T- 
DNA oncogenes, the transcript 2 gene of pTiA6 and they further 
characterize the 2.7 Kb element that has spontaneously inserted 
into this gene in plasmid pTiA66. The results indicate that the tran- 
script 2 portion of the T-DNA has an open reading frame that 
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could encode a polypeptide of 49.8 Kd. The open reading frame is 
surrounded by sequences that typically have roles in eucaryotic 
gene expression. Nucleotide sequence and Southern blot analysis 
also indicates that the 2.7 Kb insert in the transcript 2 gene of 
pTiA66 is located within the coding sequence of the gene and sug- 
gests that the element is an insertion sequence. The authors desig- 
nate this element, IS66. 51 references, 6 figures. 


21005 Efficiency in cloning and sequencing using the 
single-stranded bacteriophage M13. Carlson, J.; Messing, J. 
(Univ. of Minnesota, St. Paul). Journal of Biotechnology; 
vp(1984). Contract AC02-81ER10901. 

A number of approaches to sequence DNA by the chain ter- 
mination method are based on cloning into M13 phage vectors and 
the use of a universal primer. In this paper the authors investigate 
some of the factors which influence the speed and efficiency of 
these approaches. A modification of the template preparation, se- 
quencing reaction, and gel system were used to obtain more reliable 
and clearer ladder gels. Redundancy and deficiency of shotgun 
DNA sequencing was reduced by a mapping technique and the use 
of synthetic primers. The mapping and cloning technique was used 
to organize the data entry so that the computer time necessary to 
reconstruct the sequence out of overlaps was reduced. 30 refer- 
ences, 4 figures. 


21006 Construction and analysis of DNA sequence librar- 
ies from flow-sorted chromosomes: practical and theoretical 
considerations. Griffith, J.K.; Cram, L.S.; Crawford, B.D.; 
Jackson, P.J.; Schilling, J.; Schimke, R.T.; Walters, R.A; 
Wilder, M.E.; Jett, J.H. (Los Alamos National Lab., NM). 
Nucleic Acids Research; 12: No. 9, 40194034(1984). 

The authors describe the construction and analysis of recom- 
binant DNA libraries representative of chromosomes 1 and 2 of 
Chinese hamster (Cricetulus griseus). Propidium-iodide stained 
chromosomes were purified by flow cytometric analysis and sort- 
ing, and EcoRI digests of purified DNA were cloned into the bac- 
teriophage vector Charon 4A. These libraries contain DNA com- 
plementary to 63% and 69% of nick-translated DNA derived from 
flow-purified chromosomes 1 and 2, respectively. However, se- 
quences complementary to only 24% and 35% of a total Chinese 
hamster genomic DNA tracer were hybridized in parallel renatura- 
tion experiments. The chromosome 2 library contained DNA se- 
quences encoding dihydrofolate reductase (dhfr), a gene previously 
mapped to Chinese hamster chromosome 2. No sequences comple- 
mentary to dhfr were found in the library constructed from chro- 
mosome 1 DNA. These analyses are discussed with regard to the 
current limitations and future strategies for the construction of 
chromosome-specific DNA sequence libraries of high purity and 
completeness. 50 references, 2 figures, 1 table. 


21007 Biochemical genetics of Neurospora nuclease. I. 
Isolation and characterization of nuclease (nuc) mutants. 
Forsthoefel, A.M.; Mishra, N.C. (Univ. of South Carolina, 
Columbia). Genetical Research; vp(1983). 

Isolation and characterization of five new nuclease (nuc) de- 
ficient mutants of Neurospora have been described. The new mu- 
tants are unable to utilize nucleic acids as the sole phosphorus 
source and possess growth characteristics similar to those nuc(nuc-1 
and nuc-2) mutants described previously. Two new mutants (nuc-4 
and nuc-5) were able to use RNA or predigested DNA (but not 
intact DNA) as phosphorus source and showed temperature sensi- 
tive growth at 37°C. Based on the data from complementation and 
genetic analyses the five new nuc mutants (nuc-3, nuc-4, nuc-5, 
nuc-6, and nuc-7) were found nonallelic to each other and to previ- 
ously described nuc (nuc-1 and nuc-2) mutants; the new nuc mu- 
tants mapped to the right of arg-12 on linkage group II. On bio- 
chemical analyses, these nuc mutants were found to possess a lower 
level of extracellular nucleases and alkaline phosphatase as com- 
pared to the wild type strain. The ds DNase activity of the new 
mutants was only about 2-12% of that of the wild type strain; thus, 
the low level of these extracellular enzymes in the nuc mutants 
causes their inability to utilize nucleic acids as the sole phosphorus 
source. Wild type levels of these enzymes were restored in the 
complementing heterokaryons capable of full growth of the DNA 
medium. Data from intercrosses, mutagen sensitivity and spontane- 
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ous mutation-frequency studies indicated the involvement of the 
nuc genes in DNA repair and recombination. 40 references, 3 fig- 
ures, 5 tables. 


21008 cDNA cloning and nucleotide sequence comparison 
of Chinese hamster metallothionein I and II mRNAs. Grif- 
fith, B.B.; Walters, R.A.; Enger, M.D.; Hildebrand, C.E.; 
Griffith, J.K. (Los Alamos National Lab., NM). Nucleic 
Acids Research; 11: No. 3, 901-910(1983). 

Polyadenylated RNA was extracted from a cadmium resist- 
ant Chinese hamster (CHO) cell line, enriched for metal-induced, 
abundant RNA sequences and cloned as double-stranded cDNA in 
the plasmid pBR322. Two cDNA clones, pCHMT1 and pCHMT2, 
encoding two Chinese hamster isometallothioneins were identified, 
and the nucleotide sequence of each insert was determined. The 
two Chinese hamster metallothioneins show nucleotide sequence 
homologies of 80% in the protein coding region and approximately 
35% in both the 5’ and 3’ untranslated regions. Interestingly, an 8 
nucleotide sequence (TGTAAATA) has been conserved in se- 
quence and position in the 3’ untranslated regions of each metal- 
lothionein mRNA sequenced thus far. Estimated nucleotide substi- 
tution rates derived from interspecies comparisons were used to cal- 
culate a metallothionein gene duplication time of 45 to 120 million 
years ago. 39 references, 1 figure, 1 table. 


21009 Seasonal, annual and geographic variation in color 
morph frequencies of the cricket frog, Acris crepitans, in Illi- 
nois, Gray, R.H. Copeia; No. 2, 300-311(1983). Contract 
AC06-76RL01830. 

A three-year field study was conducted in Illinois to investi- 
gate seasonal, annual and geographic variation in color morph pro- 
portions of the cricket frog, Acris crepitans. Life history informa- 
tion (i.e., time of overwintering, emergence of adults in spring, 
breeding, metamorphosis, emergence of juveniles in summer, and 
growth and survival) for A. crepitans color morphs was compared 
to evaluate the potential adaptive significance of this polymor- 
phism. Although seasonal variations in color morph proportions 
were not significant, some annual and geographic differences were. 
No differences were found among morphs related to the timing of 
various life history events. Studies of individual movements, disper- 
sal, growth and survivorship also revealed no differences among 
morphs. Comparison of these data, as well as physiological and be- 
havioral data for A. crepitans from Illinois, with similar data from 
Texas and elsewhere suggests that different factors must operate 
throughout the species range to maintain this color polymorphism. 
Chance may be a major factor in determining color morph propor- 
tions in localized populations in Illinois. 22 references, 5 figures, 3 
tables. 


21010 Mutagenic properties of O*-methylguanine in 
DNA in vivo and in vitro. Snow, E.T.; Foote, R.S.; Dodson, 
L.A.; Masker, W.; Mitra, S. (Oak Ridge National Lab., 
TN). pp 291-302 of Genetics: new frontiers. New Delhi, 
India; Oxford & IBH Publishing Company (1983). Contract 
W-7405-ENG-26. 

From 15. international congress of genetics; New Delhi, 
India (12-21 Dec 1983). 

Among the many basic alkylated sites produced in DNA by 
simple alkylating mutagens, O*%-alkylguanine is believed to be the 
major promutagenic lesion. Using O*-methyl dGTP as a substrate 
during in vitro synthesis of biologically active T7 DNA the authors 
have shown that the incorporation of the alkylated nucleotide leads 
to increased reversion of an amber mutation in the phage DNA. 
They have shown that O*%-methylguanine has a strong preference 
for pairing with thymine over cytosine during in vitro replication 
of synthetic DNA templates with T4 and TS phage DNA polymer- 
ases and E. coli DNA polymerase I. The degree of preference de- 
pends not only on the DNA polymerase used but possibly on other 
factors as well, including the divalent metal ion cofactors. The al- 
kylated base in the template DNA also inhibits chain elongation of 
the product strand. While O*-methyl dGTP can act as a substrate 
for DNA polymerases, as an analog of dATP, the alkylated nucleo- 
tide is incorporated only infrequently and inhibits overall DNA 
synthesis at the same time. A much higher turnover of the alkylated 
nucleotide than that of the normal nucleotides suggests that O°- 
methylguanine is not recognized as a normal base by the DNA po- 
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lymerases in spite of the fact that it is predicted to form a stable 
base pair with thymine. 
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REFER ALSO TO CITATION(S) 21016, 21080, 21098 


21011 (MLM—3300(OP)) Total body potassium measure- 
ment method. Tomlinson, F.K. (Monsanto Research Corp., 
Miamisburg, OH (USA). Mound). Sep 1985. Contract 
AC04-76DP00053. 4p. (CONF-8509250—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86001758. 

From American College of Physicians’ Ohio Regional meet- 
ing; Columbus, OH, USA (19 Sep 1985). 

The body counter facility at Mound was used to measure the 
total body potassium (TBK) in hypertensive patients. Radioactive 
“K accounts for 0.0118% of natural potassium and can be readily 
measured in vivo. The normal adult human generally has 80 to 185 
g of TBK depending on sex, age, height, etc. 10 refs., 1 tab. 


21012 (PB—86-109485/XAB) Isotopic study of the inha- 
lation toxicology of oxidants. Hayes, J.M.; Santrock, J. (Indi- 
ana Univ., Bloomington (USA). Dept. of Chemistry). Jun 
1985. 200p. NTIS, PC A09/MF AO1. 

The purpose of these studies was to develop novel methods 
to investigate the biological fate of inhaled ozone and other 
oxygen-containing pollutants in animal and human tissues using the 
heavy isotope of oxygen, '*O. Methods were developed that facili- 
tated the conversion of tissue oxygen to CO and the subsequent 
trapping of the CO: so that it could be subjected to isotope-ratio 
mass spectrometry. The ratios of the various masses of evolved 
CO2 were used to calculate the 180 content of the original tissues, 
thus enabling the detection of isotopic enrichments as small as 
0.4%. The above procedures were performed by modification of a 
commercially available elemental analyzer to include effluent col- 
umns and trapping devices, development of oxygen isotopic stand- 
ards, and by derivation of mathematical models for correction of 
blank and memory effects originating during sample pyrolysis. 
These techniques were applied with success to the determination of 
the biological fate of inhaled ozone, and to the measurement of 
tissue oxidation induced by a model peroxidation initiator, carbon 
tetrachloride. 


21013 Phenanthrene degradation by Biejerinickia sp. B8/ 
36. Strandberg, G.W.; Abraham, T.J. Jr.; Frazier, G.C. 
(Oak Ridge National Lab., TN). Biotechnology and Bioengin- 
eering; 28: No. 1, 142-145(jan 1986). Contract AC05- 
840R21400. 


The use of fossil fuels has greatly increased the ubiquity of 
polynuclear aromatic hydrocarbons (PAHs) in the environment, 
and their potential toxicity has generated considerable interest in 
the ability of microorganisms to utilize and/or detoxify these pol- 
lutants. One PAH of concern is phenanthrene. Numerous microbial 
species are known to degrade phenanthrene and there appear to be 
several metabolic routes available, depending upon the species, 
strain, and even the cultural conditions. Although there is a sub- 
stantial amount of literature on the metabolic pathways of phenan- 
threne utilization, the authors have found little information regard- 
ing the effects of environmental conditions on phenanthrene degra- 
dation rates. Such information would be of importance to under- 
standing the fate of this compound in natural and controlled (i.e., 
wastewater treatment) biological systems. During preliminary ex- 
periments, the authors found Beijerinickia sp. B3/36 to be unable to 
grow solely on phenanthrene, but capable of growth and phenan- 
threne utilization when yeast extract was supplied. The authors dis- 
cuss the effects of pH and temperature on growth and phenan- 
threne degradation by intact cells of Biejerinickia sp. B8/36. 
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RiFER ALSO TO CITATION(S) 20483, 20595, 20729, 20729, 21095 


21014 (CNEA—463) Development of a kit for RBC label- 
ling with /sup 99m/Tc and its clinic evaluation. Marafuschi, 
A.M.; Mondino, M.H.; Nowotny, G.A.; Palcos, M.C.; 
Rotta, M. del C. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)). 1980. 17p. (In Spanish). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 


A kit for labelling red blood cells (RBC) with /sup 99m/Tc 
based on a Tin Pyro-phosphate mixture freeze-dried and a saline so- 
lution saturated with nitrogen, has been prepared for spleen and 
placenta scanning, circulatory studies and blood volume determina- 
tions. The stannous tin is intended to reduce the /sup 99m/Tc per- 
technetate, obtained either from generators or from solvent extrac- 
tion, to the appropriate valence state suitable for labelling. The la- 
belling yield (95% to 88%) and its stability has been checked by in 
vitro measurements, up to four hours after labelling. The biological 
distribution and spleen uptake have been determined in rats and 
rabbits. An interesting application is shown in babies with congeni- 
tal cardiac defects and suspected absence of spleen, where the scan 
gave a good image of the existing spleen. 7 refs., 4 figs., 2 tabs. 


oo (EGG-M—01386) Power Burst Reactor Facility e 

an epithermal neutron source for brain cancer therap 
Wheeler, F.J. (EG and G Idaho, Inc., Idaho Falls (USA). 
1986. Contract AC07-76ID01570. 2Ip. (CONF-860155—1). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86007621. 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The Power Burst Facility (PBF) reactor is considered for 
modification to provide an intense, clean source of intermediate- 
energy (epithermal) neutrons desirable for clinical studies of neu- 
tron capture therapy (NCT) for malignant tumors. The modifica- 
tions include partial replacement of the reflector, installation of a 
neutron-moderating, shifting region, additional shielding, and pene- 
tration of the present concrete shield with a collimating (and op- 
tionally) filtering region. The studies have indicated that the reac- 
tor, after these modifications, will be safely operable at full power 
(28 MW) within the acceptable limits of the plant protection sys- 
tems. The neutron beam exiting from the collimator port is predict- 
ed to be of sufficient intensity (~10?° neutrons/cm?-s) to provide 
therapeutic doses in very short irradiation times. The beam would 
be relatively free of undesirable fast neutrons, thermal neutrons and 
gamma rays. The calculated neutron energy spectrum and associat- 
ed gamma rays in the beam were provided as input in simulation 
studies that used a computer model of a patient with a brain tumor 
- to determine predicted dose rates to the tumor and healthy tissue. 
The results of this conceptual study indicate an intense, clean beam 
of epithermal neutrons for NCT clinical trials is attainable in the 
PBF facility with properly engineered design modifications. 9 refs., 
11 figs., 3 tabs. 


21016 (INFN/TC—83-6) Biomedical applications of 
MWPC's for digital imaging of soft Bp emitters. Bellazzini, 
R.; Del Guerra, A.; Massai, M.M.; Spandre, G. (Istituto Na- 
zionale di Fisica Nucleare, Pisa (Italy). 24 Feb 1983. 7p. 
(CONF-830223—18). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86900958. 

From Wire chamber conference; Vienna, Austria (15 Feb 
1983). 

, We have built an experimental facility equipped with 
MultiWire Proportional Chambers and a PDP 11/23 mini-computer 
for the digital imaging of two-dimensional *H distributions in bio- 
logical and medical applications. A spatial resolution of ~1.5 mm 
(FWHM), a sensitivity of 10~' Bq/cm?, and an efficiency of ~ 10% 
with an uniformity of 4% have been measured with a MWPC 
working at atmospheric pressure with 2 mm anode pitch and cath- 
ode coupled delay line read-out. A second chamber with 1 mm 
anode pitch at 45° with respect to the cathode wires has been oper- 
ated at 2 atm. In this case a spatial resolution of ~800 ym 
(FWHM) for *H sources has been measured along both directions. 
The image obtained in biological and medical applications are pre- 
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sented, namely: (1) identification of human clones with defective 
repair of uv-induced damage; (2) study of regional carbohydrate 
consumption in myocardial tissue. 6 refs., 5 figs. 


21017 (PB—86-114774/XAB) Computer program for ab- 

sorbed dose to the breast in mammography, Final report. An- 

dersen, L.W.; Rosenstein, M. (Food and Drug Administra- 

tion, Rockville, MD (USA). Center for Devices and Radio- 

logical Health). Jul 1985. 49p. (HHS/PUB/FDA—85-8243). 
S, PC A03/MF AO1. 

Two computer programs are used to generate absorbed dose 
to tissues in the breast from mammographic procedures. The first 
program calculates the absorbed dose to total breast tissue and 
glandular tissue for five reference breast sizes and several composi- 
tions, for a number of mammographic x-ray spectra. A data file is 
generated containing these data. The second program uses the data 
file generated by the first program, and produces for each reference 
breast and breast composition a mathematical curve fit as a function 
of beam quality (HVL, mm Al), using a polynomial expansion. 
Data tables are then produced by interpolation at discrete values of 
beam quality. The programs are in FORTRAN IV and run on an 
IBM 370/168 system using Multiple Virtual Storage. All input/ 
output files are sequential. 


21018 (REG/G—414-4) Guide for the preparation of ap- 
plications for licenses for medical teletherapy programs. Draft 
regulatory guide and value/impact statement. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Regulatory Research). Dec 1985. 102p. US Nuclear 
Regulatory Commission, Washington, DC 20555. File 
Number T186900442. 

This regulatory guide provides assistance to applicants and 
licensees in preparing applications for new licenses, license amend- 
ments, and license renewals that authorize possession of byproduct 
material (i.e., reactor-produced radionuclides) in a teletherapy unit 
for the treatment of human beings. This type of license is provided 
for in Section 35.13 of the Nuclear Regulatory Commission's 
(NRC’s) regulations in Title 10, Chapter I, Code of Federal Regula- 
tions, Part 35, “Human Uses of Byproduct Material.” 


21019 High energy beam transport system for a heavy 
ion medical accelerator. Renner, T.R.; Chu, W.T.; Gough, 
R.A.; Staples, J.; Tanabe, J. (Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, CA). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 3327-3329(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A beam transport system for a Heavy Ion Medical Accelera- 
tor is presented. The design allows for ease of tuning, similarity of 
tuning between different beam lines, and future expansion of the 
number of beamlines. An option for generating secondary beams 
with acceptable transmission losses to all treatment areas is also in- 
cluded in the design, as is a vertical beamline option for use with 
patients in a horizontal position. 


21020 Wobbler dosimetry for the biomedical program at 
the LBL Bevalac. Chu, W.; Gonzales, B.; McEvoy, M.; 
Nyman, M.; Renner, T.; Singh, R.P.; Stradner, R. (Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, CA). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 3324- 
3326(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A system for measuring delivered dose and dose distribu- 
tions has been developed for use with the wobbler beam delivery 
system. The system allows rapid termination of an irradiation when 
hardware of software monitors indicate the required dose has been 
delivered. In addition several safeguard systems are required by 
such an active system in event of a failure of the wobbler, associat- 
ed electronic hardware or the computer. Computer graphic dis- 
plays allow operator monitoring of the irradiation on a pulse by 
pulse basis. 
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21021 Patterns of metabolic activity in the treatment of 
schizophrenia. Brodie, J.D.; Christman, D.R.; Corona, J.F.; 
Fowler, J.S.; Gomez-Mont, F.; Jaeger, J.; Micheels, P.A.; 
Rotrosen, J.; Russell, J.A.; Volkow, N.D.; Wikler, A. (New 
York Univ. Medical Center, NY). Annals of Neurology; 15: 
No. 4, $166-S169(Apr 1984). 

Six patients with chronic schizophrenia were studied with 
positron emission tomography (PET) before and after neuroleptic 
treatment, using fluorine-18-labeled fluorodeoxyglucose. After treat- 
ment, the mean whole-slice glucose metabolic rate at the level of 
the basal ganglia showed a 25% increase. However, patterns of 
frontal hypometabolism observed with the schizophrenic patients 
were not altered by medication. Pattern analysis using the fast Fou- 
rier transform was applied to a set of 422 images from a mixed 
group of normal, depressed, and schizophrenic subjects. Recon- 
struction of the images with low-frequency coefficients was excel- 
lent, reducing considerably the number of variables needed to char- 
acterize each image. Hierarchical cluster analysis categorized the 
transformed images according to anatomical level and subject 
group (patient versus control). The results suggest the utility of this 
procedure for the classification and characterization of metabolic 
PET images from psychiatric patients. 8 references, 3 figures, 1 
table. 


21022 Synthesis and biological evaluation of radiolabeled 
B-ruthenocenylalanine. Soine, W.H.; Guyer, C.E.; Knapp, 
F.F. Jr. (Virginia Commonwealth Univ., Richmond). Jour- 
nal of Medicinal Chemistry; 27: No. 6, 803-806(1984). Con- 
tract AC05-840R21400. 

Carrier-free 8-[/sup 103,106/RuJruthenocenylalanine was 
prepared from /sup 103,106/RuCls by utilizing 
(ruthenocenylmethy])trimethylammonium iodide as the key synthet- 
ic intermediate. The amino acid analogue was evaluated as a pan- 
creatic imaging, agent, but no selective uptake in the pancreas was 
observed in either rats or mice. 24 references, 2 tables. 


21023 Microwave matching and tuning on the 20-MeV 
medical electron linac with feedback of rf power. Yuan-ling, 
Wang. (Dept. of Phys., Univ. of Nanjing, Nanjing). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-30: No. 4, 3463-3465(Aug 1983). 

This article describes the 20 Mev medical electron linac at 
Jiangsu Tumour Hospital. In the linac, feedback of rf power is 
used. In the linac with feedback (or with the resonator) the reflec- 
tion affects the energy gain of the electron and the performance of 
the accelerator. By means of the theory of the traveling wave reso- 
nator, the field multiplication factor and the reflection coefficients 
inside and outside the feedback ring are calculated. The bands of 
the linacs without and with feedback are measured. In order to 
achieve a desirable band in front of the load (i.e. outside the feed- 
back ring) a matching iris is added. After the linac with feedback 
has been matched, the band is given. 


21024 Single photon emission tomography. Budinger T.F. 
(Lawrence Berkeley Lab., CA). pp 1159-1177 of Nuclear 
medicine and biology advances. Raynaud, C. (ed.). Oxford, 
England; Pergamon Press (1983). Contract AC03- 
76SF00098. 


The sensitivity of a properly designed single photon tomo- 
graph for the head can be as high as 1/3 that of a positron tomo- 
graph for a resolution of 20 mm full width at half maximum 
(FWHM). For a resolution of 12 mm FWHM, a sensitivity 1/10 
that of a modern positron tomograph should be possible. New Tc- 
99m and I-123 radiopharmaceuticals for regional brain and heart 
relative tissue perfusion can provide adequate statistics for clinically 
practical transverse section tomography, provided instruments with 
adequate detector coverage around the body are used. Quantitative 
physiological data can be obtained if known methods are employed 
for correction of distortion caused by attenuation, nonuniformity in 
sensitivity, resolution, and scatter. 83 references, 9 figures, 1 table. 
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21025 Positron emission tomography of the heart. Bu- 
dinger, T.F.; Yano, Y.; Mathis, C.A.; Moyer, B.R.; Hues- 
man, R.H.; Derenzo, S.E. (Lawrence Berkeley Lab., CA). 
pp 229-248 of Radioisotopes in cardiology. Salvatore, M.; 
Porta, E. (eds.). New York, NY; Plenum Publishing Corpo- 
ration (1983). Contract W-7405-ENG-48. 

Positron emission tomography (PET) offers the opportunity 
to noninvasively measure heart muscle blood perfusion, oxygen uti- 
lization, metabolism of fatty acids, sugars and amino acids. This 
paper reviews physiological principles which are basic to PET in- 
strumentation for imaging the heart and gives examples of the ap- 
plication of positron emission tomography for measuring myocardi- 
al flow and metabolism. 33 references, 11 figures, 1 table. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 19446, 19459, 20986 


21026 (EUR—9857-EN) Research and training pro- 
gramme in biomolecular engineering (April 1982-March 
1986). Catalogue of contracts with classification of activities. 
Phases one and two. (Commission of the European Commu- 
nities, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1985. 132p. Commission of the Eu- 
ropean Communities, Luxembourg. Office of Official Publi- 
cations of the European Communities. 

The main goal of the programme is to remove, through mis- 
sion oriented research and specialized training actions in biomolecu- 
lar engineering, the bottlenecks which prevent applications in the 
Community of modern biochemistry and molecular genetics to agri- 
culture and industry. Implemented by means of cost-shared con- 
tracts, research actions are restricted to safety, the development of 
2nd generation bioreactors for detoxification or industrial uses, and 
the applications of genetic engineering to agriculture and to agro- 
food production. (orig./GG). 


5508 Morphology 


REFER ALSO TO CITATION(S) 19456 


21027 (LA-UR—85-3819) Rooting patterns in the pinyon- 
juniper woodland. Foxx, T.S.; Tierney, G.D. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 12p. (CONF-860127—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002433. 

From Pinyon-juniper symposium; Reno, NV, USA (12 Jan 
1986). 

An extensive bibliographical study documenting rooting pat- 
terns of native and introduced plants of the Western United States 
resulted in a computerized data base of over 1000 different rooting 
depth citations. From that data base, average rooting depths and 
frequencies were determined as related to species, habit, soil type, 
geographic region, root type, family, root depth to shoot height 
ratios, and root depth to root lateral ratios. Annual grasses were 
found to root within 1 m of the soil surface. Median rooting depth 
of other life forms was 2.0 m with a maximum rooting depth of 61 
m. The various life forms had the following median and maximum 
rooting depths: annual forbs (median of 0.6 m, maximum of 3.0 m), 
biennial forms (0.8 m, 1.5 m), perennial grasses (1.1 m, 8.2 m), pe- 
rennial forbs (1.1 m, 39.0 m), subshrubs and vines (1.2 m, 6.4 m), 
shrubs (2 m, 17.0 m), and trees (1.6 m, 61 m). In addition to the 
bibliographic study, 21 species common to the pinyon-juniper 
woodland were excavated from soils derived from volcanic tuff in 
Northern New Mexico. Rooting patterns and gross morphology 
were examined. Perennial forbs and grasses occurred within the 
first 30 cm of the soil surface. Roots of the overstory trees were 
traced to depths of 6 m and roots of shrubs to depths of 1.8 to 2.6 
m. 29 refs., 2 figs., 6 tabs. 
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5509 Pathology 


REFER ALSO TO CITATION(S) 21011, 21073, 21104 


21028 Comparison of bronchoalveolar lavage cells from 

germfree and conventional lambs. Joel, D.D.; Chanana, A.D.; 

Weiss, R.A. (Brookhaven National Lab., Upton, NY). pp 

367-370 of Germfree research: microflora control and its ap- 
lication to the biomedical sciences. New York, NY; Alan 
. Liss, Inc. (1985). 

It is well known that newborn infants and animals have a di- 
minished resistance to a variety of infections including respiratory 
infections. The authors have employed newborn lambs as experi- 
mental subjects in studies designed to establish the basis for this in- 
creased susceptibility. Of interest was the observation that 1 day 
after birth the majority of cells in bronchoalveolar lavage (BAL) 
fluid were polymorphonuclear leukocytes (PMN) and not alveolar 
macrophages (AM). During the first week of life a marked decline 
in the number and proportion of PMNs was seen concurrently with 
a rapid rise in the concentration of AM. These changes in cell pop- 
ulations were accompanied by an improvement in phagocytic and 
bactericidal capacities. 4 references, 1 figure, 2 tables. 


21029 Comparison of starvation and elastase models of 
emphysema in the rat. Harkema, J.R.; Mauderly, J.L.; Greg- 
ory, R.E.; Pickrell, J.A. (Inhalation Toxicology Research 
Institute, ‘Albuquerque, NM). American Review of Respirato- 
ry Diseases; 129: 584-591(1984). Contract AC04-76EV01013. 

Starvation and elastase-induced changes in rat lung structure, 
biochemistry, and function were compared as models of human pul- 
monary emphysema. Ten-week-old male rats were instilled intratra- 
cheally with either porcine pancreatic elastase in saline (E) or with 
saline alone. A group of the saline-instilled rats were fed one third 
of their normal food intake until a 45% loss of body weight oc- 
curred (S). The remaining saline-instilled rats served as control ani- 
mals (C). Post-treatment evaluations included in vivo respiratory 
function, lung histopathologic and morphometric analyses, lung 
tissue proteinolytic activity, and lung collagen. The E rats had in 
vivo respiratory function changes more similar to human emphyse- 
ma than those of S rats. All lung volume subdivisions were de- 
creased in S rats and increased in E rats. The volume-pressure 
curve of S rats was shifted to the right of the C curve, whereas 
that of E rats was shifted to the left. Forced expiratory flow rates 
of E rats were decreased at all lung volumes, but those of S rats 
were not. Both E and S rats had larger terminal air spaces and less 
alveolar surface area than did C rats. The S rats had more collagen 
per gram lung and higher proteinolytic activity than did C or E 
rats. These results show that, although starvation induces some 
changes characteristic of human emphysema, elastase-treatment 
provides a model more similar to the human disease. 44 references, 
5 figures, 4 tables. 


21030 Differing electrical surface charge and transplanta- 
tion properties of genetically variant sublines of the TA3 
murine adenocarcinoma tumor. Tenforde, T.S.; ae 
P.O.; Kelly, L.S.; Todd, P.W. (Lawrence Berkele 
CA). European Journal of Cancer and Clinical Onco 
No. 2, 277-282(1983). Contract AC03-76SF00098. 
Comparative measurements have been made of the transplan- 
tation and electrical surface charge properties of the near-diploid 
TA3-Ha ascites tumor and a new hypotetraploid ascites subline des- 
ignated TA3-L. The negative surface charge density and the densi- 
ty of electrophoretically detectable sialic acid residues were deter- 
mined to be twice as great for TA3-L as TA3-Ha cells. The two 
TA3 sublines were found to have identical growth properties in iso- 
geneic mice and to exhibit progressive growth in three allogenic 
strains of mice. The lethal tumor cell inoculum in allogeneic mice 
was lower in all cases for the TA3-L cells. From a comparison of 
several TA3 ascites tumor sublines, it can be concluded that their 
transplantability into allogeneic strains of mice is correlated with 
the density of negative surface charge but is independent of the 
degree of tumor aneuploidy. 31 references, 2 tables. 
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21031 Multistage model for the action of cytotoxic T 
lymphocytes in multicellular conjugates. Macken, C.A.; Per- 
elson, A.S. (Los Alamos National Lab., NM). Journal of Im- 
munology; 132: No. 4, 1614-1624(Apr 1984). 

The authors propose a multistage stochastic model to explain 
data on the kinetics of target cell lysis by cytotoxic T lymphocytes 
in multicellular conjugates. A novel feature of this model is that the 
authors explicitly consider both the lethal hitting stage and the 
target cell disintegration stage of the cytolytic process. Further, the 
authors allow for the possibility that target cell disintegration is 
itself a complex process composed of many events. The comparison 
of this model with the data of other investigators suggests that cy- 
totoxic T cells deliver lethal hits at random to undamage target 
cells. Having received a lethal hit, the target cell disintegrates over 
a variable length of time. The disintegration times of target cells 
from different conjugates appear to be randomly distributed and to 
be consistent with a model in which disintegration occurs by at 
least two major, sequential, rate-limiting events. For conjugates 
containing one lymphocyte and multiple target cells, the mean rate 
at which a lethally hit target cell disintegrates is found to be inde- 


. pendent of the total number of target cells in the conjugate. This 


model predicts that in such multicellular conjugates, individual 
target cells lyse one by one, on average at approximately 30-min 
intervals, thus agreeing closely with previously reported experimen- 
tal observations. 35 references, 3 figures, 2 tables. 


21032 Physiological responses of phytoplankton to natu- 
ral light regimes. Falkowski, P.G. (Brookhaven National 
Lab., Upton, NY). Journal of Plankton Research; 6: No. 2, 
295-307(1984). Contract AC02-76CH00016. 

Physiological responses to changes in light intensity and 
quality are known to occur on many time scales. The mechanisms 
controlling the responses on short time scales (such as the flicker 
effect and state transitions), medium time scales (diel changes and 
light-shade adaptation), and long time scales (species succession) are 
poorly understood. On the basis of present information, however, it 
is suggested that models of the effects of vertical mixing on pri- 
mary production could be improved by incorporating more basic 
information about some of the shorter time-scale responses. 96 ref- 
erences. 


5520 Public Health 


REFER ALSO TO CITATION(S) 20864, 20886, 20900, 20901, 20902, 20903, 
20904, 21115 


21033 (PB—86-109089/XAB) Analytical method: the 
analysis of by-product chlorinated biphenyls in commercial 
products and product wastes. Revision 2. Special report, 
tember 1984-May 1985. Erickson, M.D. (Midwest Research 
Inst., Kansas City, MO (USA)). 20 May 1985. 6lp. (SR—1). 
NTIS, PC A04/MF AOl1. 

This is a gas chromatographic/electron impact mass spectro- 
metric (GC/EIMS) method applicable to the determination of 
chlorinated biphenyls (PCBs) in commercial products and product 
wastes. The PCBs present may originate either as synthetic by- 
products or as contaminants derived from commercial PCB prod- 
ucts (e.g., Aroclors). The PCBs may be present as single isomers or 
complex mixtures and may include all 209 congeners from monoch- 
lorobiphenyl through decachlorobiphenyl. A variety of general and 
specific sample preparation options are presented in this method. 
This method takes a different approach from those which rely on 
Aroclor mixtures for calibration and quantitation. In this method 
PCBs are detected and quantitated by homolog group. The results 
can be summed to give a total PCB value comparable to results 
generated by other methods or they may be presented as 10 indi- 
vidual homolog values. This homolog distribution can provide ad- 
ditional quantitative information on the composition and source of 
the PCBs. The method performance is assessed for each sample. A 
set of four ‘°C labeled PCBs is employed as recovery surrogates. If 
the surrogates are recovered and other QC parameters are within 
acceptable limits, then the data may be considered valid. 
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21034 (PB—86-109097/XAB) Analytical method: the 
analysis of by-product chlorinated biphenyls in air. Revision 
2. Special report, September 1984-May 1985. Erickson, M.D. 
(Midwest Research Inst., Kansas City, MO (USA)). 20 May 
1985. 66p. (SR—2). NTIS, PC A04/MF AO1. 

This is a gas chromatographic/electron impact mass spectro- 
metric (GC/EIMS) method applicable to the determination of 
chlorinated biphenyls (PCBs) in air emitted from commercial pro- 
duction through stacks, as fugitive emissions, or static (room, other 
containers, or outside) air. The PCBs present may originate either 
as synthetic by-products or as contaminants derived from commer- 
cial PCB products (e.g., Aroclors). The PCBs may be present as 
single isomers or complex mixtures and may include all 209 con- 
geners from monochlorobiphenyl through decachlorobiphenyl. A 
variety of general and specific sample preparation options are pre- 
sented in this method. This method takes a different approach from 
those which rely on Aroclor mixtures for calibration and quantita- 
tion. In this method PCBs are detected and quantitated by homolog 
group. The results can be summed to give a total PCB value com- 
parable to results generated by other methods or they may be pre- 
sented as 10 individual homolog values. This homolog distribution 
can provide additional quantitative information on the composition 
and source of the PCBs. The method performance is assessed for 
each sample. A set of four ‘C-labeled PCBs is employed as recov- 
ery surrogates. If the surrogates are recovered and other QC pa- 
rameters are within acceptable limits, then the data may be consid- 
ered valid. 


21035 (PB—86-109105/XAB) Analytical method: the 
analysis of by-product chlorinated biphenyls in water. Revi- 
sion 2. Special report, September 1984-May 1985. Erickson, 
M.D. (Midwest Research Inst., Kansas City, MO (USA)). 
10 May 1985. 58p. (SR—3). NTIS, PC A04/MF AO1. 

This is a gas chromatographic/electron impact mass spectro- 
metric (GC/EIMS) method applicable to the determination of 
chlorinated biphenyls (PCBs) in industrial wastewater. The PCBs 
present may originate either as synthetic by-products or as contami- 
nants derived from commercial PCB products (e.g., Aroclors). The 
PCBs may be present as single isomers or complex mixtures and 
may include all 209 congeners from monochlorobiphenyl through 
decachlorobiphenyl. A variety of general and specific sample prep- 
aration options are presented in this method. This method takes a 
different approach from those which rely on Aroclor mixtures for 
calibration and quantitation. In this method PCBs are detected and 
quantitated by homolog group. The results can be summed to give 
a total PCB value comparable to results generated by other meth- 
ods or they may be presented as 10 individual homolog values. This 
homolog distribution can provide additional quantitative informa- 
tion on the composition and source of the PCBs. The method per 
formance is assessed for each sample. A set of four C-labeled 
PCBs is employed as recovery surrogates. If the surrogates are re- 
covered and other QC parameters are within acceptable limits, then 
the data may be considered valid. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 19440, 19444, 20898 


21036 (DOE/NV/10057—2) Milk production and distri- 


practices for the Phase I region: an interim report. 
Ward, G.M. (Colorado State Univ., Fort Collins (USA). 
t. of Animal Science). Jan 1986. Contract AS08- 
TINV 10057. imate PC A03/MF A01; 1; GPO Dep. 
File Number D 
A major factor in dose assessment is the exposure of milk to 
fallout and the milk consumption of the population. The PATH- 
WAY Model was originally developed with technical coefficients 
to fit the agriculture, dairy farming practices and milk distribution 
of the Three-County (Iron, Washi and Lincoln) Area. In 
order to use the PATHWAY Model for additional regions it is nec- 
essary to define for those regions the relevant coefficients that are 
different from the Three-County Area. The data that is first neces- 
sary is the length of the pasture season: time on pasture and off pas- 
ture and the percentage of feed obtained from pasture as well as 
any supplemental feeds. The number of cuttings of hay and the 
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time of cutting is needed, as well as the time for cutting silage if 
silage is fed. The information gathered from the regions of interest 
has been written up separately for each region together with a list 
of people interviewed. 


21037 (DOE/NV/10057—3) Modelling milk production 
from feed intake in dairy cattle. Clarke, D.L. (Colorado 
State Univ., Fort Collins (USA). Dept. of Animal Science). 
May 1985. Contract AS08-79NV10057. 91p. NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE86007285. 

Predictive models were developed for both Holstein and 
Jersey cows. Since Holsteins comprised eighty-five percent of the 
data, the predictive models developed for Holsteins were used for 
the development of a user-friendly computer model. Predictive 
models included: milk production (squared multiple correlation .73), 
natural log (In) of milk production (.73), four percent fat-corrected 
milk (.67), In four percent fat-corrected milk (.68), fat-free milk 
(.73), In fat-free milk (.73), dry matter intake (.61), In dry matter 
intake (.60), milk fat (.52), and In milk fat (.56). The predictive 
models for In milk production, In fat-free milk and In dry matter 
intake were incorporated into a computer model. The model was 
written in standard Fortran for use on mainframe or micro-comput- 
ers. Daily milk production, fat-free milk production, and dry matter 
intake were predicted on a daily basis with the previous day's dry 
matter intake serving as an independent variable in the prediction 
of the daily milk and fat-free milk production. 21 refs. 


21038 (PB—86-113735/XAB) effects of 
microwave radiation absorption. Final report. Monahan, J.C.; 
D'Andrea, J.A. (Food and Drug Administration, Rockville, 
MD (USA). Center for Devices and Radiological Health). 
Aug 1985. 173p. (HHS/PUB/FDA—85-8238,). NTIS, PC 
A08/MF AO1. 

The need for an understanding of the biological effects in- 
duced by exposure to microwave radiation has increased in recent 
years because of increased usage and applications and also concerns 
about potential adverse health effects. Although many research 
studies have been conducted to examine the question of biological 
effects, the information is scattered in many diverse sources. This 
publication brings together in a single source the major research 
findings related to the behavioral consequences of microwave expo- 
sure. In addition it attempts to provide a critical assessment of this 
information and to provide a perspective upon which the reader 
can interpret the findings. This publication begins with a review of 
behavioral-microwave research in the Soviet Union and then pro- 
ceeds to examine the work of researchers in the Western countries. 
Both learned and unlearned behaviors are examined in the context 
of microwave induced effects. Other important areas which are 
covered include: selecting appropriate animal models, extrapolation 
of animal data to humans, dose considerations, and problems inher- 
ent in this type of research. 
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Behavioral 


REFER ALSO TO CITATION(S) 21060 


21039 (AD-A—160448/7/XAB) Effect of ionizing radi- 
ation on gastric secretion and gastric motility in monkeys. 
Dorval, E.D.; Mueller, G.P.; Eng, R.R.; Durakovic, A.; 
Conklin, J.J. (Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA)). Aug 1985. 7p. NTIS, PC A02/MF 
AOl. 

The prodromal syndrome of radiation sickness is character- 
ized by nausea and vomiting but the pathophysiology and the treat- 
ment of this entity is largely unknown. The authors investigated 
this problem by determining the effects of ionizing radiation on gas- 
tric function with and without administration of the dopamine an- 
tagonist domperidone. They measured gastric electrical control ac- 
tivity (waves per minute), fractional emptying rate (percent per 
minute), acid output (microequivalents per minute), and plasma 
levels of immunoreactive Beta-endorphin. Twelve conscious, chair- 
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adapted rhesus monkeys were studied twice before, once immedi- 
ately after, and once 2 days after a single 800-cGy (800 rads) ®Co 
total-body irradiation. In addition to causing vomiting, total-body 
irradiation transiently suppressed gastric electrical control activity, 
gastric emptying and gastric secretion, while increasing plasma 
levels of immunoreactive Beta-endorphin. Domperidone had no 
effect on vomiting or gastric function either before or after irradia- 
tion, but it significantly increased plasma immunoreactive Beta en- 
dorphin. 


21040 (AD-A—160491/7/XAB) Antihistamines block ra- 
diation-induced increased intestinal blood flow in canines. 
Cockerham, L.G.; Doyle, T.F.; Donlon, M.A.; Gossett-Ha- 
erman, C.J. (Armed Forces Radiobiology Research Inst., 
thesda, MD (USA)). 1985. 8p. (AFRRI-SR—85-19). 
NTIS, PC A02/MF AOl1. 

Radiation-induced systemic hypotension is accompanied by 
increased intestinal blood flow (IBF) and an increased hematocrit 
(HCT) in dogs. Histamine infusion leads to increased IBF and intes- 
tinal edema with consequent secretion of fluid into the intestinal 
lumen. This study was performed to determine whether these ef- 
fects could be diminished by prior administration of Hi and He his- 
tamine blockers. Dogs were given an iv infusion of mepyramine 
(0.5 mg/min) and cimetidine (0.25 mg/min) for 1 hr before and for 
1 hr after radiation (H sub 1 and H sub 2 blockers, respectively). 
Mean systemic arterial blood pressure (MBP), IBF, and HCT were 
monitored for 2 hr. Systematic plasma histamine levels were deter- 
mined simultaneously. Data obtained indicated that the H sub 1 and 
H sub 2 blockers, given simultaneously, were successful in blocking 
the increased IBF and the increased HCT seen after 100 Gy, 
whole-body, gamma radiation. However, the postradiation hypoten- 
sion was only somewhat affected, with the MBP falling to a level 
28% below the preradiation level. Plasma histamine levels reached 
a sharp peak, as much as 20% above baseline, at 4 min postradia- 
tion. These findings implicate histamine in the radiation-induced in- 
crease in IBF and HCT but not for the gradual decrease in postra- 
diation blood pressure. (Author) 


21041 (AD-A—160801/7/XAB) Proposal for a longitudi- 
nal study to assess the hazards of radiation in space flight. 
Master’s thesis. Reeves, G.I. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA)). Jun 1985. 47p. NTIS, 
PC A03/MF AOl. 

This thesis involves the establishment of a registry of all 
United States astronuats, past and future, plus non-astronaut con- 
trols. The registry will record the incidences of malignant neoplas- 
tic disease and diabetes mellitus, and the space radiation exposure 
received. Data will be carefully analyzed to see if there is a dose- 
related increase in these diseases related to the exposure to ionizing 
radiation, with an eventual goal of establishing reliable risk esti- 
mates related to dose received. The history of cancer related to ra- 
diation exposure is summarized, and the space radiation environ- 
ment briefly described. Physiological changes accompanying space 
flight and their potential effects on radiation tolerance and carcino- 
genesis are discussed. The reasons why data from animal experi- 
ments and human occupational, medical, and nuclear-weapon expo- 
sure cannot be extrapolated to the long-term health risks of astro- 
nauts are discussed at length, and the study instruments for estab- 
lishing a long-term descriptive surveillance study are described. 


21042 (DOE/CH/93024—T1) Review of Department of 
Energy research on human health effects of low doses of ion- 
izing radiation. (National Academy of Sciences, Washing- 
ton, DC (USA)). 1980. Contract AT01-76CH93024; ATOL. 
79FE93027. 97p. NTIS, PC AOS/MF AOI; 1; GPO Dep. 
File Number DE86007280. 

The Department of Energy research program on the human 
health effects of low-dose ionizing radiation consists of 16 projects 
conducted under the sponsorship of the Human Health and Assess- 
ments Division of the Office of Health and Environmental Re- 
search. Each of these projects was reviewed by the Committee 
with the project's principal investigators and associated scientific 
personnel and with the DOE staff and the associate directors of the 
national laboratories where appropriate. The principal objectives of 
this research program include the determination of the risks from 
exposure to external radiation and from internally deposited radion- 
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uclides and the use of this information in the development of stand- 
ards to protect the health of nuclear workers at DOE and related 
facilities and of the population at large. 5 figs., 5 tabs. 


21043 (DOE/EV/06024—T1) Proposal for non-random 
mutagenesis. Goldsby, R.A. (Amherst Coll., MA (USA). 
Dept. of Biology). [1986]. Contract AS05- 78EV06024. 18p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86007186. 

Hybrid cell lines suited to the investigation of the expression 
and mutagenesis of human cell surface markers were developed. 
Monoclonal antibody probes to identify and characterize variation 
in selected human cell surface antigens were developed. 2 refs., 6 
figs., 3 tabs. 


21044 (GSI—85-25, pp 1-6) Inactivation of and oxygen 
effect in mammal cells. Kraft-Weyrather, W.; Miltenburger, 
H.G.; Kraft, G. (Technische Hochschule Darmstadt, Ger- 
many, F.R.). Oct 1985. (In German). Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21045 (GSI—85-25, pp 7-16) Chromosomal aberrations 
of V79 Chinese hamster cell following irradiation with X-rays 
and heavy ions. Mueller, W.; Miltenburger, H.G.; Kraft, G. 
(Technische Hochschule Darmstadt, Germany, F.R.). Oct 
1985. (In German). Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
Ogy user meeting, GSI, 3 October 1985. 


21046 (GSI—85-25, pp 17-20) Mutagenesis by heavy 
ions. Volkmer, B.; Miltenburger, H.G.; Kraft, G. (Tech- 
nische Hochschule Darmstadt, Germany, F.R.). Oct 1985. 
(In German). Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21047 (GSI—85-25, pp 21-23) Shift of the cell cycle of 
V79 cells following heavy ion irradiation. Tillmann, U.; 
Hieber, L.; Kraft, G. Oct 1985. (In German). Gesellschaft 
a= Schwerionenforschung m.b.H., Darmstadt, Germany, 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21048 (GSI—85-25, pp 24-30) Heavy ion induced double 
and single strand breaks in SV40 DNA. Kraft, G.; Roots, R. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt, Germany, F.R.; Lawrence Berkeley Lab., CA, USA). 
Oct 1985. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21049 (GSI—85-25, pp 31-42) DNA strand breaks and 
repair in cell cultures of the epithelium of the lens following 
irradiation with X-rays and heavy ions. Aufderheide, E.; 
Rink, H.; Hieber, L.; Kraft, G. (Bonn Univ., Germany, 
F.R.). Oct 1985. (In German). Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
Ogy user meeting, GSI, 3 October 1985. 


21050 (GSI—85-25, pp 43-49) Heavy ion induced in vitro 


neoplastic transformation. Hieber, L.; Ponsel, G.; Froehlich, 
M.; Fromke, E.; Roos, H.; Thomas, W.; Wulf, H.; Kellerer, 
A.M. (Wuerzburg Univ., Germany, F.R., Inst. fuer Medizin- 
ische Strahlenkunde). Oct 1985. (In German). Gesellschaft 
“4 Schwerionenforschung m.b.H., Darmstadt, Germany, 
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In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21051 (GSI—85-25, pp 50-55) Radiochromic detectors as 
dosimeter and model system for bilogical high LET radiation 
experiments. Schneider, E.; Kiefer, J.; Weber, K.J. Oct 
1985. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 

The radiochromic detector can serve very well as a monitor 
system for high particle fluences and can improve particle dosime- 
try. Small biological targets like the genes coding for ribosonal 
RNA obviously are inactivated by the same physical primary proc- 
esses as the production of a dye from the cyanide embedded in a 
nylon matrix occurs. (orig./MG). 


21052 (GSI—85-25, pp 56-68) Inactivation of spores (Ba- 
cillus subtilis stam 168) by heavy ions in the energy range 
>16 MeV/u in dependence on the carrier material and their 
sensitivity to 150 KV X-radiation. Schaefer, M. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., DFVLR, Koeln, Germany, F.R., Inst. fuer Flugmedi- 
zin). Oct 1985. (In German). Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21053 (GSI—85-25, pp 69-80) Heavy ion effects on B. 
subtilis spores: Inactivation, repair and mutation induction. 
Baltschukat, K.; Buecker, H.; Facius, R.; Horneck, G.; 
Schaefer, M. (Ulm Univ., Germany, F.R.; Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
DFVLR, Koeln, Germany, F.R., Inst. fuer Flugmedizin). 
Oct 1985. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
Ogy user meeting, GSI, 3 October 1985. 

The experiments are concerning the inactivation of various 
repair deficient Bacillus subtilis strains and the induction of muta- 
tions after irradiation with accelerated heavy ions up to Uranium 
with specific energies up to 20 MeV/u, including the highest LET 
values obtainable with naturally occuring nuclei. (orig./MG). 


21054 (GSI—85-25, pp 86-99) Experiments with droso- 
phila. Fritz-Niggli, H.; Schaeppi, K.; Buechi, C. Oct 1985. 
(In German). Gesellsc fuer Schwerionenforschung 
m.b.H., Darmstadt, Germany, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 


ogy user meeting, GSI, 3 October 1985. 


21055 (GSI—85-25, pp 100-110) Early and late genetic 
effects of heavy ions of different atomic numbers (Z) and ac- 
celeration (MeV/n) in eukaryotic plants (Arabidopsis, Sor- 
daria). Bork, U.; Gartenbach, K.; Kirchheim, B.; Koch, C.; 
Kranz, A.R.; Starke, M.E. (Frankfurt Univ., Germany, 
F.R., Botanisches Inst.). Oct 1985. (In German). Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt, Ger- 
many, F.R. 

In Biology experiments at UNILAC. Reports from the biol- 
ogy user meeting, GSI, 3 October 1985. 


21056 (GSI—85-59-Prepr.) Induction of chromosomal ab- 
Chinese 


berrations and the inactivation of V79 hamster cells 
by high energy krypton ions. Kraft, G.; Schuber, M.; Kraft- 
Weyrather, W.; Mueller, A.C. (Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.); Tech- 
nische Hochschule Darmstadt (Germany, F.R.); Grand Ac- 
celerateur National d’Ions Lourds (GANIL), 14 - Caen 
(France)). Nov 1985. 26p. NTIS, PC E02; Available from 
NTIS as TIB/B86-01636. 

Submitted to Int. J. Rad. Biol. . 

In the first radiobiological experiment at the GANIL accel- 
erator, Caen, the dose effect durves for inactivation and the induc- 
tion of chromosomal aberrations are measured for 27 MeV/u Kryp- 
ton ions. The survival curve is purely exponential without shoulder 
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corresponding to an inactivation cross section of 64 ym? The pat- 
tern of the chromosomal aberration is dominated by breaks, frag- 
ments and deletions while exchange figures are very rare. The dose 
effect curves for chromosomal aberration increase steeply for low 
fluences and levels off for the higher fluences. These results are 
compared to previous measurements at low energies. In addition, 
the experimental set up and the beam characteristics of the GANIL 
facility are described. (orig.). 


21057 (INER—0564) Gamma radiation effects on the re- 
productive capacity of Tribolium castaneum. Hu, T.; Tsai, 
L.T.; Fu, Y.K. (Institute of Nuclear Energy Research, 
Lung-Tan (Taiwan)). Oct 1984. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86901035. 

Unmated pairs of Tribolium castaneum (Hbst.) were treated 
with gamma radiation from 8.2 to 65.6 Gy at 8.2-Gy increment and 
allowed to mate and oviposit. The number of larva per fertile pair 
and the percentage of sterility at each dosage were determined. The 
regression line for logarithm of average number of larva progeny 
per pair and a probit sterility curve were calculated. The average 
number of progeny per pair was reduced 10% by a dosage of 28.99 
Gy. The probit sterility line indicated that 107 Gy in the sterilizing 
dosage for this species. 9 refs., 2 figs., 1 tab. 


21058 (INER—0575) Bacterial inactivation by means of 
ionizing radiation. Chang, M.S.; Chen, L.H.; Fu, Y.K. (Insti- 
tute of Nuclear Energy Research, Lung-Tan (Taiwan)). 
Nov 1984. 19p. (In Chinese and English). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86901038. 

Spores of Bacillus subtillis and Escherichia coli are the most 
common air-borne bacteria. B. subtilis is radiation resistant and is 
commonly used as the test strain for routine control of heat sterili- 
zation. A study of surviving fractions of spores of B. subtilis, E. 
coli, and Streptococcus faecium Agl irradiated by °°Co gamma-rays 
was carried out to determine the suitable dose for medical steriliza- 
tion by irradiation. 8 refs., 7 figs., 6 tabs. 


21059 (INER—0576) Study on shelf life extension of pa- 
payas irradiated by ©Co gamma-rays. Chang, M.S.; Chen, 
M.D.; Lin, C.T.; Fu, Y.K. (Institute of Nuclear Energy Re- 
search, Lung-Tan (Taiwan)). Nov 1984. llp. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86901039. 

Papayas are one of the main fresh fruits in Taiwan area. 
Papaya fruits were treated with hot water to pasteurize peels fol- 
lowed by Co gamma-ray irradiation to extend the ripening time. 
The purpose of synergetic methods is to extend the shelf life of 
papaya fruits. This experiment was carried out by seven treatments, 
which were: (1) control group, (2) hot water treatment only, (3) 
hot water treatment with a 25 krad y-irradiation, (4) hot water 
treatment with a 50 krad y-irradiation, (5) hot water treatment with 
a 75 krad y-irradiation, (6) 75 krad y-irradiation only, and (7) hot 
water treatment with a 100 krad y-irradiation. The items of obser- 
vation were: surface yellowing, surface decaying, quality of texture, 
and length of period lasted after irradiation for 50% marketable pa- 
payas. The results of this study showed that a shelf-life extension of 
six days could be obtained for papayas subjected to hot water (50 
to 55°C) treatment and a 100 krad irradiation. 3 refs., 2 figs., 2 tabs. 


21060 (LA—10512-PR) Annual report of the Life Sci- 
ences Division, 1984. (Los Alamos National Lab., NM 
(USA)). Jan 1986. Contract W-7405-ENG-36. 133p. NTIS, 
PC A07/MF A011; 1; GPO Dep. File Number DE86007577. 

This report summarizes the research and development activi- 
ties of the Los Alamos National Laboratory's Life Sciences Divi- 
sion for the calendar year 1984. These activities have been per- 
formed by groups in the Life Sciences Division and supported by 
the US Department of Energy, the US Department of Defense, the 
National Institutes of Health, the Nuclear Regulatory Commission, 
and private industry. Technical reports related to the current status 
of projects are presented in sufficient detail to permit the informed 
reader to assess their scope and significance. Summaries useful to 
the casual reader desiring general information have been prepared 
by the Group Leaders and appear in each group overview. Investi- 
gators on the staff of the Life Sciences Division will be pleased to 
provide further information. 
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ot (NVO—226) Historical estimates of external 

and collective external gamma exposure 
ye sine at the Nevada Test Site. I. Test series through 
HARDTACK II, 1958. Anspaugh, L.R.; Church, B.W. 
(USDOE Nevada Operations Office, Las Vegas; Lawrence 
Livermore National Lab., CA (USA)). Dec 1985. 188p. 
NTIS, PC A09/MF AOI; 1; GPO Dep. File Number 
DE86006931. 

In 1959, the Test Manager’s Committee to Establish Fallout 
Doses calculated estimated external gamma exposure at populated 
locations based upon measurements of external gamma-exposure 
rate. Using these calculations and estimates of population, we have 
tabulated the collective estimated external gamma exposures for 
communities within established fallout patterns. The total collective 
estimated external gamma exposure is 85,000 person-R. The greatest 
collective exposures occurred in three general areas: Saint George, 
Utah; Ely, Nevada; and Las Vegas, Nevada. Three events, 
HARRY (May 19, 1953), BEE (March 22, 1955), and SMOKY 
(August 31, 1957), accounted for over half of the total collective 
estimated external gamma exposure. The bases of the calculational 
models for external gamma exposure of “infinite exposure,” “esti- 
mated exposure,” and "one year effective biological exposure” are 
explained. 4 figs., 7 tabs. 


21062 (PNL-SA—12759) Comparison of long-term reten- 
tion of plutonium oxide in lung based on excretion data with 
observed lung burdens at autopsy. Heid, K.R.; Jech, J.J.; 
Kathren, R.L.; Sula, M.J. (Pacific Northwest Labs., Rich- 
land, WA (USA)). May 1985. Contract AC06-76RL01830. 
17p. (CONF-8509236—1). NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85017901. 

From 6. international symposium on inhaled particles; Cam- 
bridge, UK (4 Sep 1985). 

Experience in the nuclear industry has shown that the most 
frequent route for significant plutonium deposition in man is by in- 
halation. After an accidential inhalation exposure to plutonium 
oxide has occurred, an attempt is usually made to determine the 
lung burden using in-vivo measurement techniques. However, this 
will not be possible if the amount deposited is less than the detec- 
tion capability of the counter. Likewise, it may not be possible for 
even larger intakes if they are first discovered as a results of a rou- 
tine examination after much of the plutonium has transferred out of 
the lungs. Under these conditions, the initial lung burden and dose 
assessment may, of necessity, be based entirely on excretion date. 
This paper discusses three plutonium inhalation cases for which au- 
topsy data are available to demonstrate the difficulties and uncer- 
tainties of such assessments and to emphasize the need for enhanced 
routine surveillance of the worker and work place to assure that 
intakes are detected at the time they occur. An in-depth review of 
the findings for these three cases suggests that the use of urine ex- 
cretion data applied to ICRP lung model assumption will result in 
large uncertainties in estimates of the pulmonary burden and lung 
dose. These estimates will be improved if the material inhaled can 
be better characterized and by using clearance half times developed 
for the individual rather than the default values for Class Y materi- 
al recommended by the ICRP. 


21063 (PNL-SA—13593) Internal dosimetry upgrade pro- 
gram. Heid, K.R.; Traub, R.J. (Pacific Northwest Labs., 


Richland, WA (USA)). Dec 1985. Contract AC06- 
76RL01830. 12p. (CONF-860146—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007717. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

The Department of Energy initiated in 1985 a program to 
evaluate and upgrade internal dosimetry capabilities at DOE and 
DOE contractor facilities. This is intended to be a multi-laboratory, 
long range effort that will be responsive to demands being placed 
on upgrading internal dosimetry programs at DOE facilities. The 
program will be interfaced closely with other DOE sponsored pro- 
grams such as the various animal radiobiological studies, the pluto- 
nium and uranium registries and other available research data. 
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21064 (PNL-SA—13604) Rapporteur summary: dose as- 
sessment from measurements on man. Kathren, R.L.; Wrenn, 
M.E. (Pacific Northwest Labs., Richland, WA (USA); Utah 
Univ., Salt Lake City (USA)). Nov 1985. Contract AC06- 
76RLO1830. 9p. (CONF-8511121—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007720. 

From Department of Energy (DOE) uranium workshop; 
Rockville, MD, USA (5 Nov 1985). 

This session was conducted in two parts: the first consisted 
of three oral presentations providing an overview of measurements 
and techniques for evaluation of uranium in the body. These pro- 
vided the basis for the second portion of the session, a general dis- 
cussion by the participants, which led to a series of conclusions and 
recommendations. 


21065 (PNL-SA—13657) Internal dosimetry at Hanford. 
Sula, M.J. (Pacific Northwest Labs., Richland, WA (USA)). 
Jan 1986. Contract AC06-76RL01830. 13p. (CONF- 
860146—5). NTIS, PC A02/MF AOl1; GPO Dep. File 
Number DE86007719. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

This report presents a summary of the internal dosimetry 
program at Hanford. Included are discussions of routine and non- 
routine bioassay measurements, examples of action levels, and dose 
assessment and reporting methods. 7 refs., 3 tabs. 


21066 (PNL-SA—13664) Recen .rogress of the United 
States transuranium and uranium registries. Kathren, R.L. 
(Pacific Northwest Labs., Richland, WA (USA)). Jan 1986. 
Contract AC06-76RL01830. 13p. (CONF-860146—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007718. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

This paper provides a brief overview of the history and ob- 
jectives of the US Transuranium and Uranium Registries along 
with a discussion of some recent activities and accomplishments of 
these two parallel programs. 17 refs. 


21067 (PNL-SA—13670) Upgraded in vivo counting for 
plutonium, americium and uranium. Palmer, H.E. (Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1986. Con- 
tract AC06-76RL01830. 19p. (CONF-860146—4). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86007722. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

Significant advances in the measurement of **°Pu, **1Am, 
235U, and 7°°U have been obtained over the past several years due 
to the availability of the Livermore Lung phantom and the “mock” 
plutonium study. Further improvements have been obtained 
through the use of arrays of high-purity planar germanium detec- 
tors. Even further improvements are needed if we are to achieve 
the ability to reliably measure pure ***Pu lung burdens of 16 nCi or 
less in the average size radiation worker. Although there are many 
approaches that could provide improved measurement capability, 
only five of the more important ones will be discussed in this paper. 
8 refs., 7 figs. 


21068 (RERF-TR—5-83) Thyroid cancer. Reevaluation of 
an experimental model for radiog:nic endocrine carcinogene- 
sis. Clifton, K.H. (Radiation Effects Research Foundation, 
Hiroshima (Japan)). Nov 1984. Contract AC01-76EV03161. 
33p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86007108. 

The status of experimental studies of radiogenic thyroid 
cancer is appraised, and some older data are reinterpreted in the 
light of more recent findings. Problems of thyroid dosimetry, par- 
ticularly the dosimetry of internal radioiodides, are discussed. The 
steps in radiation carcinogenesis during the acute phase, the latent 
phase, and the phase of tumor growth are discussed in terms of thy- 
roid epithelial cell population changes. The roles of three cell popu- 
lations (undamaged or completely repaired epithelial cells, onco- 
genically initiated cells, and terminally damaged but functionally 
competent cells) in neoplasia are described. Finally, the implications 
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for man of these experimental results and conclusions are discussed. 
89 refs., 4 figs. 


21069 (RERF-TR—12-82) Some effects of random dose 
measurement errors on analysis of atomic bomb survivor data. 
Gilbert, E.S. (Radiation Effects Research Foundation, Hiro- 
shima (Japan)). Jan 1985. Contract AC01-76EV03161. 31p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86007109. 

The effects of random dose measurement errors on analyses 
of atomic bomb survivor data are described and quantified for sev- 
eral procedures. It is found that the ways in which measurement 
error is most likely to mislead are through downward bias in the 
estimated regression coefficients and through distortion of the shape 
of the dose-response curve. The magnitude of the bias with simple 
linear regression is evaluated for several dose treatments including 
the use of grouped and ungrouped data, analyses with and without 
truncation at 600 rad, and analyses which exclude doses exceeding 
200 rad. Limited calculations have also been made for maximum 
likelihood estimation based on Poisson regression. 16 refs., 6 tabs. 


21070 (UCRL—93835) Radioactive fallout. Shapiro, 
C.S.; Harvey, T.F.; Peterson, K.R. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1985. Contract W-7405- 
ENG-48. 37p. (CONF-8509194—3). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86004918. 

From Symposium on the medical implications of nuclear 
war; Vet. DC, USA (20 Sep 1985). 

Potential radiation doses from several scenarios involving 
nuclear attack on an unsheltered United States population are cal- 
culated for local, intermediate time scale and long-term fallout. 
Dose estimates are made for both a normal atmosphere and an at- 
mosphere perturbed by smoke produced by massive fires. A sepa- 
rate section discusses the additional doses from nuclear fuel facili- 
ties, were they to be targeted in an attack. Finally, in an appendix 
the direct effects of fallout on humans are considered. These in- 
clude effects of sheltering and biological repair of damage from 
chronic doses. 21 refs., 10 figs., 11 tabs. 


21071 (JPRS-USB—5-005, pp v) Effect of seeds of 
heavy charged particles of galactic cosmic radiation. Maksi- 
mova, Y.N. Aug 1985. Transl. into ENGLISH from Kosmi- 
cheskaya Biol. I Aviakosmicheskaya Meditsina (Moscow), 
van no. 3, May - Jun. 1985 p 71-74. NTIS, PC A08/MF 
AOl. 

In USSR report: space Biology and Aerospace Medicine, 
vol. 19, no. 3, May - June 1985. 

The experiments were carried out on Lactuca sativa seeds 
exposed for 20, 66, 123 and 308 days in a biostack also containing 
physical detectors of heavy charged particles. The yield of aberrant 
cells and its dependence on the exposure time and the site where 
particles hit the object were measured. The cytogenetic examina- 
tion demonstrated a significant difference between the seeds that 
were or were not hit by heavy charged particles. A significant con- 
tribution of galactic cosmic radiation to the radiobiological effect is 
indicated. The yield of aberrant cells as a function of the localiza- 
tion of heavy charged particles in the seed is established. The most 
sensitive target is the root meristem. 


21072 Radiation field associated with Hiroshima and Na- 
gasaki. Loewe, W.E. (Lawrence Livermore National Lab., 
NM). pp 959-965 of Reactor dosimetry. Genthon, J.P.; 
Roettger, H. (eds.). Brussels, Belgium; ECSC, EEC, EAEC 
(1985). Contract W-7405-ENG-48. 

Accuracy of dosimetric estimates can determine the value of 
the atomic bomb survivor experience in establishing radiation risks. 
The status of a major revision of this dosimetry, initiated in 1980, is 
assessed. 3 references, 6 figures, 1 table. 


21073 ane of National Cancer Institute symposium: 
comparison of mechanisms 


of carcinogenesis by radiation and 
chemical agents. II. Cellular and animal models. Fry, R.J.M. 
(Oak Ridge National Lab., TN). pp 43-63 of Assessment of 
risk from low-level exposure to radiation and chemicals. 
Woodhead, A.D.; Shellabarger, C.J.; Pond, V.; Hollaender, 
A. (eds.). ‘New York, NY; Plenum Publishing Corporate 
(1985). Contract AC05- 840R21400. 
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This segment of the report of the proceedings of the Nation- 
al Cancer Institute symposium is devoted to the presentations about 
studies with in vitro cell systems, in vitro-in vivo systems, and 
whole animals including humans. The NCI symposium was de- 
signed to cover many aspects of carcinogenesis so that the similari- 
ties and differences of the manner in which ionizing radiation and 
chemical carcinogens initiate cancer and complete its expression 
could be examined. The hope was that the identification of both the 
common and the clearly distinct features would help elucidate 
mechanisms and indicate areas for new research. 


21074 Approaches to radiation guidelines for space travel. 
Fry, R.J.M. (Oak Ridge National Lab., TN). Advances in 
Space Research; 4: No. 10, 121-130(1984). Contract AC05- 
840R21400. 


There are obvious risks in space travel that have loomed 
larger than any risk from radiation. Nevertheless, NASA has main- 
tained a radiation program that has involved maintenance of 
records of radiation exposure, and planning so that the astronauts’ 
exposures are kept as low as possible, and not just within the cur- 
rent guidelines. These guidelines are being reexamined currently by 
NCRP Committee 75 because new information is available, for ex- 
ample, risk estimates for radiation-induced cancer and about the ef- 
fects of HZE particles. The current career limit is 400 rem to the 
blood forming organs. The appropriateness of this limit and its basis 
are being examined as well as the limits for specific organs. There 
is now considerably more information about age-dependency for ra- 
diation effects and this will be taken into account. In 1973 a com- 
mittee of the National Research Council made a separate study of 
HZE particle effects and it was concluded that the attendant risks 
did not pose a hazard for low inclination near-earth orbit missions. 
Since that time work has been carried out on the so-called microle- 
sions caused by HZE particles and on the relative carcinogenic 
effect of heavy ions, including iron. A remaining question is wheth- 
er the fluence of HZE particles could reach levels of concern in 
missions under consideration. Finally, it is the intention of the com- 
mittee to indicate clearly the areas requiring further research. 26 
references, 1 figure, 7 tables. 


21075 Error-free and error-prone repair in radiation-in- 
duced neoplastic cell transformation. Elkind, M.M.; Han, A.; 
Hill, C.K. (Colorado State Univ., Fort Collins). pp 303-318 
of Radiation carcinogenesis: epidemiology and biological 
significance. Boice, J.D. Jr.; Fraumeni, J.F. Jr. (eds.). New 
York, NY; Raven Press (1984). 

Mammalian cells in culture are well recognized as affording 
advantages in the studies of the cellular effects of radiation, com- 
pared to cells in vivo, particularly where molecular and cellular 
mechanisms are of interest. These advantages have been evident for 
2 to 3 decades relative to research in cancer therapy since tumor 
sterilization, that is, loss of unlimited proliferative ability of clono- 
genic tumor cells, or the proliferative cells of normal tissues can be 
related quite directly to the cell-killing endpoint in vitro. In the last 
decade or so, advances have been made in the use of cells in cul- 
ture for the quantitative measurement of other endpoints. Although 
technically more involved, it is now possible to measure mutation 
induction and neoplastic transformation with precision adequate to 
permit significant questions to be addressed. In this review of stud- 
ies of radiation-induced transformation, the utility of the cell cul- 
ture system will be illustrated, particularly as it has been applied by 
us to questions of damage and repair. 29 references, 10 figures. 


21076 Biochemical genetics of Neurospora nuclease. II. 
Mutagen sensitivity and other characteristics of the nuclease 
mutants. Mishra, N.C.; Forsthoefel, A.M. (Univ. of South 
Carolina, Columbia). Genetical Research; vp(1983). 

Five new nuc mutants of Neurospora crassa were character- 
ized for their relative sensitivities to different mutagens (UV, 
MNG, MMS), to mitomycin-C and to histidine, the latter has been 
shown to inhibit the growth of certain UV sensitive mutants. These 
mutants were also compared for their capabilities for spontaneous 
mutations as determined by resistance to p-fluoro-phenylalanine. 
Based on these characterizations, the mutants seem to belong to 
two groups. The first group included nuc-3 and nuc-6 which 
showed sensitivity to all mutagen tested and possessed capability 
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for a very high frequency of spontaneous mutation. The second 
group included nuc-4, nuc-5 and nuc-7; these were as resistant to 
different mutagens as the wild type strain, but possessed an antimu- 
tator effect. There was some variation in these properties of mu- 
tants belonging to the two groups. Among all the five nuc mutants, 
nuc-3 was characterized by extreme sensitivity to all mutagens. 
None of the five nuc mutants were sensitive to histidine. The prop- 
erties of nuc mutants are discussed in relation to their possible role 
in DNA repair and recombination. 27 references, 4 figures, 2 tables. 


21077 Action of selected agents on the accumulation of 
18F by Streptococcus mutans. Yotis, W.W.; Zeb, M.; Bren- 
nan, P.C.; Kirchner, F.R.; Glendenin, L.E.; Wu-Yuan, C.D. 
(Loyola Univ. of Chicago, Maywood, IL). Microbios; 36: 21- 
32(1983). Contract W-31-109-ENG-38. 

The action’ of certain substances known to induce cellular al- 
terations, or encountered in the oral cavity, on the accumulation of 
18F by Streptococcus mutans GS-5 has been investigated. A 62- 
67% inhibition in the number of ‘*F atoms bound per mg dry 
weight of cells could be induced by a 15 min pretreatment with 2.7 
x 10-* M cetyltrimethylammoniumbromide, 1 x 10~' M acetic anhy- 
dride, or 7 x 10-2 M HCl. Plate counts indicated that alteration of 
the cellular composition rather than viability was responsible for 
this diminution in '*F accumulation. Prior exposure for 15 min of 
this organism to 1 M HCHO or 0.1 M NaOH did not alter '*F ac- 
cumulation. Of the common salts encountered in the oral cavity, 
CaCl, enhanced *F binding. Pretreatment of the assay cells for 15- 
160 min with 0.1 mg/ml of trypsin, pronase, protease, a-glucosi- 
dase, dextranase, or lactoferrin had no significant effect on the ac- 
cumulation of 1* However, pre-exposure of cells for 60 min to 1-10 
mg/ml of either amylase or lipase induced a 40-67% inhibition in 
the binding of 1*F, while lysozyme enhanced the binding of ‘°F by 
the cells. It would appear then that the binding of **F by S. mutans 
may be altered by certain substances encountered in the oral cavity. 
17 references, 1 figure, 5 tables. 


21078 Phosphorus and bicarbonate effects on Sr® accu- 
mulation by bush beans, Wallace, A. (Univ. of California, 
Los Angeles). Soil Science Society of America Journal; 24: 
327-328(1960). 

The accumulation of radioactive strontium by plants is of 
considerable interest because of fallout from weapons testing. Al- 
though this problem has received considerable attention little is 
known concerning phosphorus effects on strontium accumulation. 
For background information on a different subject several explora- 
tory studies have been made in this laboratory of possible phospho- 
rus effects on accumulation. of Sr®. Results indicate that without 
added bicarbonate, increasing the phosphorus increased the content 
of Sr® in roots but had little effect on that in the tops. With a 
10-?M bicarbonate level, increasing the phosphorus resulted in a 
progressive decrease of Sr® in both roots and tops. In the absence 
of phosphorus from the nutrient solution, the content of Sr® in the 
roots increased markedly with the concentration of bicarbonate. 
The concentration of Sr® in the tops increased with bicarbonate 
concentration up to a level of 0.005M and then decreased. At a 
10-°M level of phosphorus, increasing the bicarbonate also resulted 
in increased amounts of Sr® in roots but in slightly decreased 
amounts in tops which may not be significant. At the 10-?M level 
of phosphorus, increasing the bicarbonate definitely resulted in de- 
creased amounts of Sr® in both tops and roots. 
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21079 (PNL-SA—12506) Fish behavior: applied studies to 
assess environmental effects of energy-related activities. 
Gray, R.H. (Pacific Northwest Labs., Richland, WA 
(USA)). Apr 1985. Contract AC06-76RL01830. 29p. 
(CONF-8508134—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85017862. 

From 5. Congress of European Icthyologists; Stockholm, 
Sweden (13 Aug 1985). 

Studies at the Battelle Pacific Northwest Laboratories have 
evaluated fish response to thermal discharge, gas supersaturated 
water, water soluble fractions of coal liquids and other environmen- 
tal stresses. Approaches have included biotelemetry in the field, and 
avoidance/attraction and predator prey studies in the laboratory. 
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Sonic-tracking studies in the Columbia River indicated that thermal 
discharges did not block upstream migration of adult salmonids 
(Oncorhynchus tshawytscha, Salmo gairdneri). Laboratory studies 
showed that juvenile O. tshawytscha avoided thermal discharges 
when Ats exceed 9 to 11°C above ambient. However, juvenile 
salmon were more susceptible to predation at 10 to 20% of the 
thermal dose causing loss of equilibrium. Radio-tracking studies 
showed that adult O. tshawytscha swam deeper in supersaturated 
water than normally saturated water in the Snake River and there- 
by avoided the upper, critical zone. Laboratory studies showed that 
carp (Cyprinus carpio), and black bullhead (Ictalurus melas) did not 
always avoid lethal gas levels and some fish died in the test appara- 
tus. Fathead minnow (Pimephales promelas) avoided the water 
soluble fraction (WSF) of a coal liquid at concentrations causing 
acute effects, but not at those causing chronic effects. Rainbow 
trout (S. gairdneri) did not avoid coal liquid WSFs although they 
did avoid the major constituent, phenol, tested as a pure compound. 
Other. studies with phenol showed that susceptibility to predation 
did not increase until phenol concentrations reached the acute 
LCoo. 10 figs., 1 tab. 
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REFER ALSO TO CITATION(S) 19057, 19057, 19059, 19059, 19094, 20531, 
20934, 20959, 21001, 21060, 21076, 21079 


21080 (ANL—85-30, pp 7-10) Role of metals in cocar- 
cinogenesis and the use of liposomes for metal mobilization. 
Rahman, Y.E.; Jonah, M.M.; Lagocki, P.A.; Cerny, E.A. 
Aug 1985. NTIS, PC A09/MF AOl. File Number 
DE85018090. 

In Division of Biological and Medical Research research 
summary 1984-1985. 

The role of arsenic in skin tumorigenesis has been addressed. 
Arsenic does not function as a second-stage promoter; instead it ap- 
pears to serve as a cocarcinogen. A population of preneoplastic 
focus cells derived from dielhylnitrosamine treated rats were isolat- 
ed and some properties characteristic of this group of cells were 
identified. A new lipophilic chelator, N,N’-bis[2-hydroxybenzyl]- 
ethylenediamine- N,N’-diacetic acid, has been found to be far supe- 
rior to DF, the iron chelator of choice in clinical use since 1960. 3 


refs. (DT) 


21081 (BNL—37306) Production of thin-film photovoltaic 
cells: health and environmental effects. Fthenakis, V.M.; 
Moskowitz, P.D. (Brookhaven National Lab., Upton, NY 
(USA)). Oct 1985. Contract AC02-76CHO00016. 18p. 
(CONF-8510269—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005684. 

From Annual symposium on energy and economic develop- 
ment: global views and issues in Greece; Cambridge, MA, USA (11 
Oct 1985). 

Health and safety hazards in production of major thin-film 
photovoltaic cells are identified and characterized for their poten- 
tial to cause health effects. These hazards are identified by examin- 
ing process data, control technology availability, biomedical effects, 
and environmental standards. Quantitative estimates of material 
inputs and outputs and control costs were made on the basis of pre- 
liminary engineering designs of hypothetical facilities capable of 
manufacturing 10 MWp photovoltaic cells a year. The most signifi- 
cant potential hazards are associated with toxic and explosive gases. 
Emissions of toxic gases during normal operation can be controlled 
using available control technology. Accidental release of stored 
gases, however, will pose significant risks to both workers and the 
public, as atmospheric dispersion computer studies indicate. Possi- 
ble release preventing options and release control options are exam- 
ined. Explosive and flammable gases may present significant occu- 
pational safety hazards; gas handling systems will need to be care- 
fully designed. High voltages and radio frequency equipment also 
require close attention for their potential to present occupational 
hazards. 10 refs., 2 figs., 5 tabs. 
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21082 (BNL—37307) Epidemiological bases for assessing 
health effects of exposure to complex organic mixtures: need 
for evaluation. Morris, S.C. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1985. Contract AC02-76CH00016. 
16p. (CONF-851027—8). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006878. 

From 24. Hanford life sciences symposium on health and en- 
vironmental research on complex organic mixtures; Richland, WA, 
USA (21 Oct 1985). 

This paper explores the potential role of epidemiology in the 
overall search for understanding effects of population exposure to 
complex mixtures and describes an approach for evaluating the po- 
tential contribution of epidemiological research opportunities. 25 
refs. 


21083 (BNL—51945) Nitrogen oxides. Health and Envi- 
ronmental Effects Document III. Novak, K.M.; Bozzo, S.R.; 
Hamilton, L.D. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1984. Contract AC02-76CH00016. 94p. NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE86006757. 

This NO/sub x/ HEED reviews the documented evidence, 
identifies the important effects of NO/sub x/, attempts to character- 
ize these effects specifically, and when possible, suggests ways for 
quantifying these effects. The uncertainties associated with the 
damage attributed either directly or indirectly to the pollutant are 
identified, and areas where additional study is necessary prioritized. 


21084 (CONF-860411—1) Comparative toxicity of crude 
and refined coal liquids and analogous petroleum products. I. 
Chronic dermal toxicity in mice. Witschi, H.P.; Smith, L.H.; 
Goad, M.E.; Guerin, M.R.; Griest, W.H.; Ho, C.H. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 3p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003014. 

From 1. international conference on separations science and 
technology; New York, NY, USA (16 Apr 1986). 

Among the coal liquids tested, only the raw H-coal blend 
produced an essentially 100% incidence of skin tumors at all 3 con- 
centrations tested. The first tumors were seen 10 weeks after the 
first application of 50 yl of the undiluted material. With the lower 
concentrations, the first tumors were seen after 20 and 33 weeks, 
respectively. Once the first tumor was discovered in any group, it 
took approximately one year until most animals in a given group 
had developed skin tumors. Of these tumors, 46% were malignant 
squamous cell carcinomas. | tab. 


21085 (CONF-860425—18) Comparative toxicity of crude 
and refined coal liquids and analogous petroleum products: I. 
Chronic dermal toxicity in mice. Witschi, H.P.; Smith, L.H.; 
Goad, M.E.; Guerin, M.R.; Griest, W.H.; Ho, C.H. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO05- 
840R21400. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 762. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

In animals treated with 50 pg of benzo(a)pyrene per applica- 
tion, the first skin lesions began to appear at 14 weeks of treatment. 
Tumor incidence then rose dramatically in all animals exposed to 
benzo(a)pyrene within 5 to 10 weeks after appearance of the first 
skin lesion. All animals exposed eventually developed skin tumors. 
Among the coal liquids only the raw H-Coal Blend produced an 
almost 100% incidence of skin tumors at all three concentrations 
tested. The first tumors were seen after 10 weeks, it took approxi- 
mately one year until most animals in a given group had developed 
skin tumors. Of these tumors, 46% were malignant squamous cell 
carcinomas. Hydrotreatment dramatically reduced the carcinogenic 
potential of the H-Coal Blend. The two petroleum-derived samples 
has practically no tumorigenic potential; only three animals with 
tumors at the high dose were found in animals painted with the 
Light Catalytically Cracked Naphtha and only a total of 15 animals 
had tumors at 104 weeks after the beginning of the experiment with 
the No. 2 Fuel Oil. 1 tab. 
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21086 (DGMK—174-7) Effects of toluene on man and 
animals, (Deutsche Gesellschaft fuer Mineraloelwissenschaft 
und Kohlechemie e.V., Hamburg (Germany, F.R.)). Jan 
1985. 307p. (In German). NTIS, PC EDeutsche Gesellschaft 
fuer Mineraloelwissenschaft und Kohlechemie e.V., Ham- 
burg (Germany, F.R.)$TIB/B85-14189 PC: 07; Available 
from NTIS as TIB/B85-14189. 

Current scientific and applied knowledge about the effect of 
toluene on man and animals was reviewed and critically evaluated. 
The report reviews properties, manufacture and industrial applica- 
tion, occurence in the environment, uptake and biotransformation, 
distribution, excretion and determination of toluene and its metabo- 
lites and in particular effects on man and animals. Predominantly in 
the last years as can be seen from the report but also from the very 
extensive literature references much has been contributed to a defi- 
nite dose-effect-relationship. With 2 figs., 73 tabs. 


21087 (DGMK—174-8) Effects of xylene in man and ani- 
mals, (Deutsche Gesellschaft fuer Mineraloelwissenschaft 
und Kohlechemie e.V., Hamburg (Germany, F.R.)). Mar 
1984. 207p. (In German). NTIS, PC E15; Available from 
NTIS as TIB/B85-14188. 

Current scientific and applied knowledge about the effect of 
xylenes and ethylbenzene on man and animals was reviewed and 
critically evaluated. The report reviews industrial application, oc- 
curence in the environment, uptake and biotransformation, distribu- 
tion, excretion and determination of xylenes and ethylbenzene and 
its metabolites and in particular effects on man and animals. The 
findings presented in this report clearly demonstrate that additional 
investigations are required in order to establish a definite dose- 
effect-relationship. With 2 figs., 43 tabs. 


21088 (DGMK—260-07) Effect of methanol on man and 
animals, Final report. (Deutsche Gesellschaft fuer Minera- 
loelwissenschaft und Kohlechemie e.V., Hamburg (Germa- 
ny, F.R.)). Dec 1982. 157p. (In German). NTIS, PC E14; 
Available from NTIS as TIB/B85-14190. 

Current scientific and applied knowledge about the effect of 
methanol on man and animals was reviewed and critically evaluat- 
ed. This review describes: properties, manufacture and industrial 
application of methanol, uptake and biotransformation of methanol, 
distribution, elimination and determination of methanol and its me- 
tabolites, effect of methanol on man and effect of methanol on ani- 
mals. With 3 figs., 18 tabs. 


21089 (DOE/ER—0238) Direct effects of increasing 
carbon dioxide on vegetation. Strain, B.R.; Cure, J.D. (eds.). 
(Duke Univ., Durham, NC (USA)). Dec 1985. 304p. NTIS, 
PC A14/MF AOI; 1; GPO Dep. File Number DE86007397. 

CO, is an essential environmental resource. It is required as 
a raw material of the orderly development of all green plants. As 
the availability of CO. increases, perhaps reaching two or three 
times the concentration prevailing in preindustrial times, plants and 
all other organisms dependent on them for food will be affected. 
Humans are releasing a gaseous fertilizer into the global atmosphere 
in quantities sufficient to affect all life. This volume considers the 
direct effects of global CO: fertilization on plants and thus on all 
other life. Separate abstracts have been prepared for individual 
papers. (ACR) 


21090 (DOE/EV/10328—T3) Molecular biology of envi- 
ronmental aromatic hydrocarbons. Progress report, September 
1982-July 1983. Weiss, S.B. (Chicago Univ., IL (USA)). 
Aug 1983. Contract AC02-80EV10328. 14p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86006962. 
There is a reasonably good correlation between the capacity 
of different PAH epoxide derivatives to inhibit viral DNA expres- 


‘ sion and their action as mutagenic and carcinogenic agents. Our 


studies on PAH inhibition of phase replication has been done 
almost exclusively with ss DNA, while mutagenic and carcinogenic 
studies have involved intact cells which primarily contain double- 
stranded (ds) DNA. This report describes experiments to compare 
ss and ds phage DNAs with respect to phase inactivation and PAH 
adduct formation. 7 figs. 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicology 


21091 (FWS/OBS—80(40.22)) Effect of acidic precipita- 
tion on amphibian breeding in temporary ponds in Pennsylva- 
nia. Freda, J.; Dunson, W.A. (Pennsylvania State Univ., 
University Park (USA). Dept. of Biology). Nov 1985. 98p. 
NTIS, PC A05/MF A011. File Number TI86900508. 

Air Pollution and Acid Rain Report No. 22. 

This study assessed the impacts of acid deposition on am- 
phibians breeding in temporary ponds in Pennsylvania by investi- 
gating the lowest pH’s at which embryos could hatch, the physio- 
logical effects of low pH on amphibian larvae, pond chemistry and 
the influence of rainfall on pond pH, and the effect of pond pH on 
embryonic survival and local distribution of Ambystoma jefferson- 
ianum and Rana sylvatica. At very low pH’'s, embryos stopped de- 
velopment soon after exposure. At higher but still lethal pH’s, em- 
bryos became curled and failed to hatch. Embryos of Ambystoma 
were able to hatch even though they were curled, but R. sylvatica 
became trapped and died. Acute exposure to low pH’s depressed 
sodium influx and accelerated sodium efflux, with a net loss of 50% 
of body sodium resulting in death. Increasing the external calcium 
concentration extended survival time by slowing the loss of sodium. 
Chronic exposure to low pH’s resulted in reduction in body 
sodium, but to a lesser degree. R sylvatica tadpoles from a low pH 
pond had lower body sodium than tadpoles from a nearby high pH 
pond. Tadpoles from both ponds placed in a low pH pond under- 
went higher sodium efflux than when placed in the high pH pond. 
In studying the effect of low environmental pH, A. jeffersonianum 
was intolerant of low pH and was absent from most acidic ponds. 
R. sylvatica was tolerant and was found in ponds with the lowest 
pH. 73 refs., 14 figs., 21 tabs. 


21092 (GSF—8/85) Results in forest damage research. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg (Germany, F.R.). Projektgruppe 
Bayern zur Erforschung der Wirkung von Umweltschad- 
stoffen (PBWU)). 1985. 103p. (In German). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE86751380. 

It can be said in principle that there is no explanation of the 
novel damage seen in forests which would be valid for all sites. 
Partly, different causes converge in the various sites of damage. 
The latter differ both as regards the combination of damage factors 
and the weighing of the individual damage factors. By far the ma- 
jority of all scientists consider air pollutants to be the main cause of 
the decline and death of forests. Immission measurements carried 
through so far in the areas of damage confirm mostly mean to low 
average values of toxic gas concentrations for SO2 and NOsub(x) 
depending on the site. For ozone as a key substance of photooxi- 
dants prolonged periods with increased average values were ob- 
served. However, these data by themselves are no clue to the real 
stress situation. As a function of exposure parameters such as slope 
gradient, position with regard to the main wind direction and alti- 
tude above sea level there may not only be transitory episodes of 
high concentration maxima, but climatic parameters like tempera- 
ture, humidity, and radiation intensity influence concentration, too. 
More recent findings confirm that organic chemicals of anthropo- 
genic origin may also be involved. As counter-measures it is only 
possible for a start to institute measures that will keep the air clean, 
as air pollutants are the only toxic factors under our influence. Fur- 
thermore therapeutic measures are discussed which place the em- 
phasis mainly on the fertilization of damaged stands. This compila- 
tion on the state of knowledge in forest damage research shows 
that there are still considerable knowledge gaps. These can only be 
ae by site-related, interdisciplinary research approaches. (orig./ 

H). 


21093 (GSF—9/85) Atlas on forest damage research. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg (Germany, F.R.). Projektgruppe 
Bayern zur Erforschung der Wirkung von Umweltschad- 
stoffen (PBWU)). 1985. 279p. (In German). NTIS (US Sales 
Only), PC A13/MF AO01. File Number DE86751381. 

This atlas presents the field research activities having con- 
nection to the issue of ‘the new type of damage in forests’ which 
are currently underway on a nationwide level yet site-related, 
thereby creating approaches for a coordination of forest damage re- 
search. Maps of the territory of the Federal Republic of the scale 
1:400,000 are provided to enable readers to locate experimental 
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areas etc. The contents of the narrative parts presented along with 
the maps are essentially based on an inquiry by questionnaire car- 
ried through by the project group in spring and summer 1984. The 
work closes with a list of the addresses of all institutions having 
supplied to the project group information on the subject of ‘the 
new type of damage in forests’. (orig./HSCH). 


21094 (IFEU—35-Ed.2) Materials on the dying of for- 
ests. Efficiency analysis of measures to reduce nitrogen oxide 
emission in road transport. Teufel, D. (Institut fuer Energie- 
und Umweltforschung e.V., Heidelberg (Germany, F.R.)). 
Oct 1984. 48p. (In German). NTIS, PC E02; Available from 
NTIS as TIB/B86-01748. 

The developed computer program makes use of primary 
data from the Federal Road Transport Agency, the Federal Envi- 
ronmental Agency, the motor car industry, and from technical con- 
trol boards. The sensitivity analysis reveals that a speed limit (100/ 
80 km/h), prohibition of car-driving on 12 Sundays per year or 
even the shift of a part of long-distance goods transport from road 
to rail would achieve a more efficacious (cumulative) cut of emis- 
sions than the introduction of exhaust gas catalysts for new cars as 
contemplated by the federal government. (DG). 


21095 (ORNL—6246) Health and Safety Research Divi- 
sion progress report, July 1, 1984-September 30, 1985. (Oak 
Ridge National Lab., TN (USA)). Jan 1986. Contract 
AC05-840R21400. 138p. NTIS, PC A07/MF A0Ol1; 1; GPO 
Dep. File Number DE86007073. 

This report summarizes progress made for the period July 
1984 through September 1985. Sections describe research in health 
studies, dosimetry and biophysical transport, biological and radi- 
ation physics, chemical physics, and risk analysis. (ACR) 


21096 (ORNL/TM—$9225, pp 1.v-1.72) Examination of 
a proposed test for effects of chemicals on a multispecies as- 
sociation: the Rhizobium-legume symbiosis. Garten, C.T. Jr. 
Jun 1985. NTIS, PC A08/MF AOl. File Number 
DE85013526. 

In Development and evaluation of multispecies test protocols 
for assessing chemical toxicity. 

The purpose of this study was to evaluate and develop meth- 
ods of testing for chemical toxicity on a multispecies association, 
the Rhizobium-legume symbiosis for N-fixation. Three chemicals 
(copper sulfate, 2,4-dichlorophenoxyacetic acid, and streptomycin 
sulfate), each chosen to selectively attack one or both symbionts, 
were tested on bush beans and clover using a chronic, subchronic, 
or acute exposure protocol. Effects were evaluated by comparing 
measures of plant yield, nodulation success, N[C2He]-fixation, and 
plant nitrogen (N) concentration between control and treatment 
concentrations of the test chemical. Testing was replicated over 
time. Plant yield and measures of nodulation success were the sim- 
plest and least expensive indices of response to the test chemicals. 


21097 (ORNL/TM—9225, pp 3.v-3.27) Algal multispe- 
cies bioassay development at toxicity testing. Blaylock, 


B.G.; Frank, M.L.; Cox, D.K.; Gough, S.B. Jun 1985. 
NTIS, PC A08/MF AOl. File Number DE85013526. 

In Development and evaluation of multispecies test protocols 
for assessing chemical toxicity. 

The purpose of this research was to investigate the feasibility 
of developing an algal multispecies toxicity test protocol that 
would be more sensitive or could be more closely related to real- 
world situations than a single-species bioassay. Although results ob- 
tained in this study were not positive, insofar as developing a multi- 
species test, the authors indicate that other research is needed to 
evaluate the feasibility of developing such tests. Results obtained 
with an 11-d mixed-species test with Chlorella vulgaris and Selenas- 
trum capricornutum did not show that mixed-species tests were 
more sensitive to Cu* toxicity than single-species test. Preliminary 
tests that extended the test period and used Cosmarium ovata with 
S. Capricornutum indicated that additional testing for multispecies 
protocol development should emphasize toxicity effects when nutri- 
ent resources are limited, should use criteria other than growth rate 
in single- and mixed-species cultures for selecting test species, and 
should test a variety of toxicants. 9 references, 8 figures, 7 tables. 
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21098 (PNL-SA—13187) Factors affecting bioabsorption, 
metabolism, and storage of organic compounds by aquatic 
biota. Bean, R.M.; Dauble, D.D.; Thomas, B.L.; Hanf, 
R.W,; Chess, E.K. (Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1985. Contract AC06-76RL01830. 14p. 
(CONF-851027—9). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86007726. 

From 24. Hanford life sciences symposium on health and en- 
vironmental research on complex organic mixtures; Richland, WA, 
USA (21 Oct 1985). 

Biological concentration and transfer of organic chemicals 
through aquatic food webs can be influenced by a variety of envi- 
ronmental, biological, and biochemical factors. Bioaccumulation 
can be significantly altered by the presence of suspended matter or 
complex organic mixtures in the water column. In addition, the 
bioaccumulation factor of a compound is dependent on the species 
of an organism, its life stage, and the available food supply. Meta- 
bolic changes in structure of absorbed organics can alter both the 
rate and the mechanism of absorption and elimination of organics. 
In the case of quinoline absorption by trout, both the rate of ab- 
sorption and the metabolic disposition depended upon whether ex- 
posure was through ingestion or through direct water column ex- 
posure. All of these factors can be used to explain why the physical 
properties of organic compounds (most notably octanol/water par- 
tition coefficients) are unreliable predictors of bioaccumulation po- 
tential. 24 refs., 1 tab. 


21099 (UCRL—94054) Can chemical carcinogenicity be 
predicted by short-term tests. Mendelsohn, M.L. (Lawrence 
Livermore National Lab., CA (USA)). 29 Jan 1986. Con- 
tract W-7405-ENG-48. 23p. (CONF-8510274—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006677. 

From 5. international conference on occupational and envi- 
ronmental significance of industrial carcinogens; Bologna, Italy (8 


Oct eo 

e prediction of chemical carcinogenicity by short-term 
tests is based on the principle that selective properties of whatever 
it is that makes a chemical a carcinogen can be identified and as- 
sayed using convenient, powerful, simplified and rapid systems of 
analysis. The prototype is the Ames test, a mutation test for rever- 
sion in Salmonella typhimurium. Many other tests for mutagenicity 
have since been developed, as well as a wide variety of tests that 
assay for other mechanisms of carcinogenic initiation, promotion 
and progression. Examples include tests for DNA damage and 
repair, chromosome aberration, aneuploidy, sister-chromatid ex- 
change, cell-to-cell communication, and transformation. The prop- 
erties of these tests and their relationship to carcinogenic mecha- 
nism are sometimes well understood, and sometimes not. The need 
for some better way to screen chemicals is obvious, since conven- 
tional methods of identifying carcinogens are severely handicapped. 
Empirical assessments using the actual predictive performance of 
the tests are probably the best way to assess the utility of short- 
term tests, and perhaps at the same time to clarify those aspects of 
carcinogenic mechanism that the tests deal with. This paper sum- 
marizes this situation in terms of how one measures test perform- 
ance, a brief history of the outcomes of such measurements, an 
analysis of some of the problems, and some thoughts on where we 
go from here. 20 refs., 3 figs., 2 tabs. 


21100 Determining exposure categories for a refinery ret- 
rospective cohort mortality study. Nelson, N.A.; Barker, 
D.M.; Van Peenen, P.F.D.; Blanchard, A.G. (Amoco Corp., 
Chicago, IL). American Industrial Hygiene Association Jour- 
nal; 46: No. 11, vp(Nov 1985). Contract AC03-76SF00098. 

This paper describes and compares two methods used to 
assign exposure categories to 10,766 petroleum refinery employees 
included in an epidemiological study. The first scheme grouped in- 
dividuals into six organization (OR) job groups: Administrative, 
Maintenance, Operations, Laboratory, General and Other. This 
scheme used most common administrative department, as deter- 
mined by computerized job histories. For the second classification 
scheme, most common job title and most common plant location 
were used to group individuals in four ways (IH codes):1) job type 
(administrative, maintenance, operations and unknown); 2) contact 
with refinery processes; 3) exposure to light aromatics; and 4) expo- 
sure to heavy oils. Exposure categories for the latter three were 
none, occasional, routine and unknown. Comparison of the two 
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schemes showed that OR job groups developed from administrative 
job histories were sometimes useful in classifying employees ac- 
cording to refinery exposures. While OR job groups were accepta- 
ble for employees clearly in managerial, maintenance or operations 
positions, IH codes provided more precise exposure profiles for 
these three relatively homogeneous groups. For individuals in labo- 
ratory positions and those with vague or unspecified department 
codes (23% of this cohort), the IH classification codes were neces- 
sary to group employees by job and exposure. 


21101 Failure of desferrioxamine to modify the toxicity 
of paraquat in rats. Osheroff, M.R.; Schaich, K.M.; Drew, 
R.T.; Borg, D.C. (Brookhaven National Lab., Upton, NY). 
Journal of Free Radicals in Biology and Medicine; 1: 71- 
82(1985). Contract AC02-76CH00016. 

The feasibility of using desferrioxamine (DF), an iron chela- 
tor, as a therapeutic agent against paraquat (PQ** ) toxicity in male 
Sprague-Dawley rats was explored, based on the rationale of limit- 
ing toxic hydroxyl radical production from hydrogen peroxide by 
removing redox-active iron. Body weights, mortality, and lung his- 
topathology were followed for periods up to 14 days after intraper- 
itoneal injection of PQ** (20 or 25 mg/kg body weight) with or 
without concurrent daily subcutaneous injections of DF (300 mg/ 
day). Animals receiving PQ** showed the expected typical patterns 
of mortality and of lung histopathology, namely: marked edema, 
subpleural hemorrhage, acute inflammation, perivascular mononu- 
clear cell infiltrates, sloughing of alveolar and bronchiolar lining 
cells, and diffuse interstitial fibrosis. Desferrioxamine alone was 
non-toxic. Surprisingly, results when both PQ** and DF were ad- 
ministered indicated a failure of DF to ameliorate toxic effects of 
PQ** in the lung, and even suggested an accentuation of PQ** -in- 
duced damage by DF. Mortality data showed that PQ**/DF ani- 
mals died in greater numbers (20 mg PQ**/kg) or died earlier (25 
mg PQ**/kg) than animals receiving DF alone. Qualitative histo- 
pathology in PQ**/DF animals was comparable to PQ** animals in 
early stages, but damage was more severe in both incidence and se- 
verity of lesions in PQ**/DF animals, particularly at the 25 mg 
PQ**/kg dose level. After 14 days, surviving animals receiving 
PQ** alone showed almost complete resolution of previous inflam- 
mation and other acute effects, whereas in the only surviving 
PQ**/DF animal initial fibrosis had persisted and become more 
generalized. 51 references, 6 figures, 2 tables. 


21102 Pulmonary toxicity of cyclophosphamide: a or 
study. Morse, C.C.; Sigler, C.; Lock, S.; Hakkinen, P.J.; 
Haschek, W.M.; Witschi, H.P. (OaK Ridge National Lab., 
TN). Experimental and Molecular Pat logy; 42: 251- 
260(1985). Contract AC05-840R21400. 

The development of cyclophosphamide-induced pulmonary 
lesions over a 1-year period was studied in mice. Male BALB/c 
mice received a single intraperitoneal injection of 100 mg/kg of cy- 
clophosphamide. Within 3 weeks there were scattered foci of in- 
traalveolar foamy macrophages. With time, these foci increased in 
size and, 1 year later, occupied large areas in all lung lobes. There 
was also diffuse interstitial fibrosis. Chemical determination done 3, 
12, 24, and 52 weeks after cyclophosphamide showed that lungs of 
animals treated with cyclophosphamide had significantly more hy- 
droxyproline per lung than controls. One year after cyclophospha- 
mide pressure - volume curves measured in vivo were shifted down 
and to the right and total lung volumes were decreased. A single 
injection of cyclophosphamide produced an irreversible and pro- 
gressive pulmonary lesion. 16 references, 5 figures, 3 tables. 


21103 Tests for dominant-lethal effects of 1,2-dibromo-3- 
chloropropane (DBCP) in male and female mice. Generoso, 
W.M.; Cain, K.T.; Hughes, L.A. (Oak Ridge National Lab., 
. Mutation Research; 156: 103-108(1985). Contract 
AC05-840R21400. 
DBCP was studied for dominant-lethal effects in male and 
female mice and for total reproductive effects in females. In males 
it was administered either intraperitoneally or subcataneously while 
in females it was given only by the former route. No DBCP-related 
response was observed in either males or females indicating its inef- 
fectiveness in inducing chromosomal aberrations or cytotoxicity in 
mouse germ cells. These findings differ markedly from the observa- 
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tions made in rats by other investigators. Thus, the probable exist- 
ence of a species difference in germ cell response to DBCP has 
been strengthened by the availability of the present results. It 
should be noted, however, that only two stocks of male mice have 
been studied so far for dominant-lethal and germ cell cytotoxicity 
effects. 10 references, 5 tables. 


21104 Many faces of an increase in lung collagen. Wits- 
chi, H.P.; Tryka, A.F.; Lindenschmidt, "R C. (Oak ae 
National Lab., TN). Fundamental and gpa Toxicology; 5 
240-250(1985). Contract W-7405-ENG-2 

Many toxic chemicals have been shown to produce an in- 
crease in lung collagen. Biochemical measurements of total lung hy- 
droxyproline are a convenient method to quantitate and to follow 
disease processes associated with such an increase. However, bio- 
chemical measurements alone do not distinguish various pathologi- 
cal lesions and histology is needed to provide additional important 
information. Cell kinetic studies enhance histopathology in showing 
the dynamics of cell proliferation and tissue renewal. When these 
methods of studying lung collagen are applied to different toxic 
agents, such as butylated hydroxytoluene, methylcyclopentadienyl 
manganese tricarbonyl, CdCl, or anticancer drugs, different pat- 
terns of hydroxyproline accumulation and cellular kinetics are re- 
vealed. It is speculated that the development of fibrotic lung disease 
may be at least partially determined by the initial lesion and that 
quantitative analyses of cell kinetic patterns help to understand and 
to predict the nature and evolution of disease processes. 18 refer- 
ences, 7 figures, 3 tables. 


21105 Use of short DNA oligonucleotides for determina- 
tion of DNA _ sequence modifications induced by 
benzlalpyrene diol epoxide. Wei, S.J.C.; Desai, S.M.; 
Harvey, R.G.; Weiss, S.B. (Univ. of Chicago, IL). Proceed- 

of the National Academy of Sciences of the United States 
of America; 81: 5936-5940(Oct 1984). Contract AC02- 
80EV 10328. 

In this report, a 10-base-pair oligomer (BamHI linker) is 
treated with (+/-)-trans-benzo[a]pyrene-7,8-dihydrodiol-9, 10-epox- 
ide and inserted into replicative form DNA of phage M13 by liga- 
tion at a specific restriction site. Escherichia coli are transfected 
with the recombination DNA containing the alkylated target, prog- 
eny viral plaques are selected, and their DNAs are subjected to 
DNA sequence analysis at the region of oligomer insertion. For the 
alkylated inserts used in this study, the DNA sequence analysis of 
progeny viral DNA showed that nucleotide deletions were present 
in every clone examined. These deletions occurred primarily, but 
not exclusively, at GC cluster regions, varied from 1 to 24 base 
pairs in length, and included both target and nontarget nucleotides. 
A second type of repair, which restores most of the original nu- 
cleotide bases in the alkylated insert, is also implied by the DNA 
sequence data obtained. 24 references, 4 figures, 1 table. 


21106 Murine susceptibility to two-stage skin carcino- 
genesis is influenced by the agent used for promotion. 
Reiners, J.J. Jr.; Nesnow, S.; Slaga, T.J. (Univ. of Tennes- 
see-Oak Ridge Graduate School of Biomedical Sciences). 
Chaetinheneame (New York); 5: No. 3, 301-307(1984). Contract 
W-7405-ENG-26. 

Several approaches were employed to investigate whether 
murine stock and strain differences in susceptibility to two-stage 
skin carcinogenesis are due to differences in the metabolism of the 
initiating aromatic hydrocarbons, or the consequences of the agents 
used for promotion. A cell-mediated mutagenesis assay was used to 
quantitatively compare the abilities of cultured newborn SENCAR, 
DBA/2, CS57BL/6 and BALB/c keratinocytes to metabolize 
dimethylbenz[aJanthracene (DMBA) to mutagenic and cytotoxic 
metabolites. At equivalent concentrations of DMBA, throughout a 
25-fold range in promutagen concentration, C57BL/6, BALB/c and 
SENCAR keratinocyte-dependent mutant frequencies were very 
similar and approximately twice DBA/2 keratinocyte-dependent 
mutant frequencies. In in vivo tumor studies, CS7BL/6 mice were 
more sensitive than SENCAR mice to complete skin carcinogenesis 
protocols employing repetitive weekly treatments with DMBA and 
benzo[a]pyrene (BP). At equivalent concentrations of either DMBA 
or BP, C57BL/6 mice developed carcinomas sooner, and had a 
greater number of carcinomas per animal. SENCAR mice were 
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very sensitive to two-stage skin carcinogenesis protocols employing 
BP and DMBA as initiators and benzoyl peroxide and 12-O-tetrade- 
canoylphorbol-13-acetate (TPA) as promoters. CS7BL/6 mice were 
relatively refractory to TPA promotion but sensitive to promotion 
with benzoyl peroxide. These findings suggest that murine stock 
and strain-dependent differences in sensitivity to two-stage skin car- 
cinogenesis may not be due to major differences in the metabolism 
of the initiating hydrocarbons, but are partially the consequences of 
the agents for promotion. 24 references, 5 figures, 1 table. 


21107 Diagnostic insonation of extra uteri human placen- 
tas: no effect of lymphocytic sister chromatid exchange. Brul- 
fert, A.; Ciaravino, V.; Miller, M.W.; Maulik, D.; Carsten- 
sen, E.L. (Faculte des Sciences Pharmaceutiques et Biologi- 
. Paris Cedex, France). Human Genetics; 66: 289- 
91(1984). Contract AC02-76EV03490. 

Freshly delivered human placentas were exposed to ultra- 
sound for 30 min using a diagnostic linear array unit. Blood was 
then drawn and cultured in the presence of bromodeoxyuridine, 
and the frequencies of sister chromatid exchanges (SCE) in the 
lymphocytes determined. There was no statistically significant dif- 
ference in SCE frequencies between control and exposed cells; the 
frequencies of SCEs per cell ranged from 4.50 to 6.02 for control 
and from 4.66 to 6.10 for exposed cells in five separate experiments. 
Positive control mitomycin C treated cells were significantly affect- 
ed, with more than 50 SCEs per cell. 20 references, 1 table. 


21108 Seed protein quantities of field-grown soybeans ex- 
posed to simulated acid rain. Evans, L.S.; Dimitriadis, L.; 
Hinkley, D.A. (Manhattan College, Bronx, NY). New Phyto- 
logist; 3: 71-76(1984). Contract AC02-76CH00016. 

Analysis of seeds harvested from field-grown soybeans dem- 
onstrated that simulated acidic rainfalls from two experimental pro- 
tocols can significantly decrease total protein contents of soybeans. 
Statistically significant differences in protein content per seed mass 
were obtained in three of four experiments at the field site. Mean 
protein contents of control plants for the three experiments report- 
ed herein were 33.0, 39.3 and 43.8% and were comparable to pro- 
tein yields obtained by commercial growers. When results were ex- 
pressed as protein content per seed mass the changes were inde- 
pendent of reduction in seed mass per plant due to increased rain- 
fall acidity. When results were expressed as protein contents per 
plant, decreases in protein of 20% were common in plants exposed 
to rainfalls similar to ambient (pH 4.1) compared with experimental 
controls (pH 5.6). 17 references, 2 tables. 


21109 Effects of in vitro and aerosol exposure to cadmi- 
um on phagocytosis by rat pulmonary macrophages. Green- 
span, B.J.; Morrow, P.E. (Univ. of Rochester Medical 
Center, NY). Fundamental and Applied Toxicology; 4: 48- 
57(1984). Contract AC02-76EV03490. 

Aerosol exposures of rats were performed to assess the in 
vivo effects of cadmium on the phagocytosis of latex particles by 
pulmonary macrophages. An in vitro assay for particle uptake was 
devised which allowed quantification of phagocytosis by adhering 
and nonadhering macrophages. In vitro exposure to CdCle caused 
dose-dependent decreases in viability (trypan blue exclusion), per- 
centage cells with particles, total number of particles phagocytized, 
and the ability of the macrophages to adhere to a siliconized glass 
surface. In vivo effects were studied following 30-min aerosol expo- 
sures to 1.5 mg/m* Cd (MMAD = 0.35 pm, o/sub g/ =- 1.45) or 
5.0 mg/m* Cd (MMAD = 0.45 um, o/sub g/ = 1.60) as CdCh. 
Phagocytic activity in the in vitro test system was increased imme- 
diately and at Day 1 in the low exposure group. However, follow- 
ing exposure to 5.0 mg/m* Cd, phagocytic activity was depressed 
until 8 days postexposure. The results show that cadmium is capa- 
ble of modifying the phagocytic ability of macrophages in vivo as 
well as in vitro. Determinations of the total number of particles 
phagocytized were found to be more sensitive than the percentage 
of cells phagocytizing in detecting the effects of cadmium exposure. 
25 references, 4 figures, 3 tables. 
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21110 Lung tumors in mice. Fry, R.J.M.; Witschi, H.P. 
a p 63-78 of Carcinogenesis and mutagenesis. testing. Doug- 

J.F. (ed.). Clifton, NJ; Humana Press, Inc. (1984). Con- 
tract W-NOSENO 26: W-31- 109-ENG-38. 

In this chapter, the biology of lung carcinogenesis is re- 
viewed with an emphasis on the genetic factors which play a role 
in determining not only the natural incidence but also the suscepti- 
bility of an organism to chemical carcinogenesis. Topics include the 
structure of the lung, tumor classification and characteristics, the 
natural incidence, and age- and strain-dependence of lung tumors. 


21111 Lung tumor assay. Smith, L.H.; Witschi, H.P. pp 
303-312 of Carcinogenesis and mutagenesis testing. Douglas, 
J.F. (ed.). Clifton, NJ; Humana Press, Inc. (1984). Contract 
W-7405-ENG-26. 

Several screening assays are available that allow testing of 
suspected carcinogens within a reasonably short time, are reproduc- 
ible from laboratory to laboratory and allow estimates of relative 
potency. In vitro systems with prokaryotic and eukaryotic systems 
are most widely used. However, they do not take into account the 
response of an intact organism challenged by a carcinogen. In 1975, 
Shimkin and Stoner published an excellent and incisive review 
paper that describes in detail how development of lung tumors in 
strain A mice may be used as a screening bioassay. The procedure 
is simple, reproducible, quantitative, comparatively short, and ap- 
pears to have correctly predicted or confirmed the carcinogenic 
potential of many compounds. However, the lung tumor test has, to 
date, not been used widely and practically all available information 
on its use as a screening bioassay has been developed in one labora- 
tory. This chapter explains the rationale and basis for the lung 
tumor assay. 


21112 DNA target sites associated with chemical induc- 
tion of dominant-lethal mutations and heritable translocations 
in mice. Generoso, W.M.; Cain, K.T.; Cornett, C.C.; Ca- 
cheiro, N.L.A. (Oak Ridge National Lab., TN). pp 347-356 
of Genetics: new frontiers. New Delhi, India; Oxford & 
a Publishing Company (1983). Contract W-7405-ENG- 

From 15. international congress of genetics; New Delhi, 
India (12-21 Dec 1983). 

In male meiotic and postmeiotic germ cells certain alkylating 
chemicals induce both dominant lethals and heritable translocations 
effectively while others induce primarily dominant lethals. Produc- 
tion of these two end-points appears to be determined by the stabili- 
ty of alkylation products in chromosomes. If reaction products are 
intact in male chromosomes at the time of sperm entry, they may 
be repaired in fertilized eggs, or else, they persist to the time of 
pronuclear chromosome replication and lead to chromatid-type ab- 
errations and lethality. Production of heritable translocations, on 
the other hand, requires a transformation of unstable alkylation 
products into suitable intermediate lesions. These lesions are then 
converted into chromosome exchanges (both symmetrical and 
asymmetrical) after sperm enters the egg but prior to the time of 
pronuclear chromosome replication (i.e., chromosome-type aberra- 
tion). Thus, dominant lethals result from both chromatid- and chro- 
mosome-type aberrations while heritable translocations result pri- 
marily from the latter type. Heritable translocations appear to be 
associated with alkylation at the nitrogen positions and dominant 
lethals with alkylation at various sites, including nitrogen and 
oxygen of bases and of the phosphate backbone. 30 references, 4 
tables. 
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21113 (AD-A—160793/6/XAB) Extremely low frequency 
(elf) communications system ecological monitoring program. 
Summary of 1984 progress. Technical report, 1 January-31 
December 1984. Zapotosky, J.E. (IIT Research Inst., Chica- 
go, IL (USA)). Jul 1985. 66p. NTIS, PC A04/MF AO1. 

A long-term program is being conducted to monitor for pos- 
sible effects from the operation of the U.S. Navy’s ELF Communi- 
cations System to resident biota and their ecological relationships. 
Monitoring studies were selected through a peer-reviewed, com- 
petitive bidding process in mid-1982; studies were initiated in late 
summer of that year. Currently, 16 general types of organisms from 
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three major ecosystems in the ELF Communications System are 
being examined. During 1984, the Program continued and extended 
those major activities initiated in 1983, consisting of site selection, 
the characterization of critical study aspects, and, to a lesser 
degree, the validation of assumptions made in the original propos- 
als. Progress is summarized for the 11 projects that comprise the 
Program as well as for the support activities of IIT Research Insti- 
tute. 


21114 (DOE/RA/50219—T5) Effects of 60 Hz electric 
cute Woaeel ate cae de ee 
mates. Technical status report, June 8-August 

(Southwest Research Inst., San Antonio, TX (USA). an 
1985. Contract AC02-80RA50219. 19p. NTIS, sis 
A01; GPO Dep. File Number DE85016121. 

Progress made at calibrating the electric field distribution 
within and around cages used for behavorial testing of baboons is 
described. It is concluded that all of the parts of the “system” are 
rather constant in their readings. The only component which seems 
to show appreciable variability is the 4 cm probe. Although the op- 
tically coupled 4 cm spherical dipole probe usually performs well, 
it is becoming apparent that sometimes it can produce misleading 
results. Although we do not yet understand the situation complete- 
ly, it appears as though there are at least two variables affecting the 
probe, battery voltage and humidity. 2 figs., 9 tabs. 


21115 (PB—86-920900/XAB) FDA (Food and Drug Ad- 
ministration) compliance program guidance manual and up- 
dates (FY 86). Section 4. Medical and radiological devices. Ir- 
regular report. (Food and Drug Administration, Rockville, 
MD (USA)). 1986. Ip. NTIS, PC A02/MF AO1. 

The FDA Compliance Program Guidance Manual provides 
a system for issuing and filing program plans and instructions di- 
rected to Food and Drug Administration Field operations for 
project implementation. Section IV provides those chapters of the 
Compliance Program Guidance Manual which pertain to the areas 
of medical and radiological devices. Some of the areas of coverage 
include laser and sunlamp standards inspections, compliance testing 
of various radiation-emitting products such as television receivers 
and microwave ovens, emergency response planning and policy, 
premarket approval and device manufacturers inspections, device 
problem reporting, sterilization of devices, and consumer education 
programs on medical and radiological devices. 


Cardiovascular alterations in Macaca monkeys ex- 
ee ee fields: experimental observations 

theoretical analysis. Tenforde, T.S.; Gaffey, C.T.; 
Shoven B.R.; Budinger, T.F. (Lawrence Berkeley Lab., 
CA). Atecketemninaiion (New York); 4: 1-9(1983). Contract 
AC03-76SF00098. 

Simultaneous measurements were made of the electrocardio- 
gram (ECG) and the intraarterial blood pressure of adult male 
Macaca monkeys during acute exposure to homogeneous stationary 
magnetic fields ranging in strength up to 1.5 tesla. An instantane- 
ous, field strength-dependent increase in the ECG signal amplitude 
at the locus of the T wave was observed in fields greater than 0.1 
tesla. The temporal sequence of this signal in the ECG record and 
its reversibility following termination of the magnetic field exposure 
are consistent with an earlier suggestion that it arises from a mag- 
netically induced aortic blood flow potential superimposed on the 
native T-wave signal. No measurable alterations in blood pressure 
resulted from exposure to fields up to 1.5 tesla. This experimental 
finding is in agreement with theoretical calculations of the magne- 
tohydrodynamic effect on blood flow in the major arteries of the 
cardiovascular system. 27 references, 1 figure, 1 table. 
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a (CONF-860367—1) Improving the risk relevance 
of systems for assessing the relative hazard of contaminated 
sites. Smith, E.D.; Barnthouse, L.W.; Suter, G.W. II; Breck, 
J.E.; Jones, T.D.; Sanders, D.A. (Oak Ridge National Lab., 
TN (USA); Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA)). 1985. Contract 
AC05-840R21400. 28p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number D 86005023. 
From 3. national conference on hazardous wastes and haz- 
ardous — Atlanta, GA, USA (4 Mar 198 
The ranking system (Hazard Assessment ing Methodol- 
ogy, or HARM) used for evaluating the relative hazard of contami- 
nated sites during the records-search phase of the US Air Force In- 
stallation Restoration Program (IRP) has been revised for use in 
setting priorities for later phases of the IRP. The resulting method- 
ology, HARM II, is designed to use data obtained in preliminary 
site investigations, and is expected to provide better approximations 
of relative site risk than could be obtained with the original HARM 
or with the US Environmental Protection Agency's Hazard Rank- 
ing System. This paper describes the methodological enhancements 
in HARM II and reports the results of preliminary testing of 
HARM II. 13 refs., 2 figs., 2 tabs. 


21118 (N—86-11363) Applied model validation. Progress 
Report. Davies, A.D. (National Bureau of Standards, Wash- 
ington, DC (USA)). Jul 1985. 3ip. (NBSIR—85-3154-1). 
NTIS, PC A03/MF AOl1. 

The NBS Center for Fire Research (CFR) conducts scientif- 
ic research bearing on the fire safety of buildings, vehicles, tunnels 
and other inhabited structures. Data from controlled fire experi- 
ments are collected, analyzed and reduced to the analytical formu- 
las that appear to underly the observed phenomena. These results 
and more general physical principles are then combined into 
models to predict the development of environments that may be 
hostile to humans. This is a progress report of an applied model 
validation case study. The subject model is Transport of Fire, 
Smoke and Gases (FAST). Products from a fire in a burn room exit 
through a connected corridor to outdoors. Cooler counterflow air 
in a lower layer feeds the fire. The model predicts corridor layer 
temperatures and thicknesses vs. time, given enclosure, fire and am- 
bient specifications. Data have been collected from 38 tests using 
several fire sizes, but have not been reduced. Corresponding model 
results, and model and tes: documentation are yet to come. Consid- 
erable modeling and calculation is needed to convert instrument 
readings to test results comparable with model outputs so that re- 
sidual differences may be determined. 
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21119 (AECL—7792) Conversion of smectite to illite in 
hydrothermal systems. A literature review. Johnston, R.M. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Jun 1983. 33p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE83902829. 

In natural diagenetic shale systems, smectite converts to illite 
and mixed-layer illite-smectite in less than a million years at tem- 
peratures between 75 degrees C and 200 degrees C. This has raised 
questions as to the stability of smectite-based bentonite buffers 
under nuclear waste disposal vault conditions. Experimental and ge- 
ological evidence indicate that the reaction is dependent on the 
availability of K*, and that the rate of reaction in K* -poor systems 
(such as the disposal vault) may be much lower than that observed 
in shale. The presence of Na*, Ca** and Mg* in the system slows 
the reaction and may halt it altogether at lower temperatures. Two 
different reaction mechanisms have been proposed; the evidence 
for, and implication of, each are discussed. 
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21120 (BMI/ONWI—570) Preliminary assessment of 
late quaternary vegetation and climate of southeastern Utah 
based on analyses of packrat middens. Betancourt, J.L.; 
Biggar, N. (Arizona Univ., Tucson (USA); Woodward- 
Clyde Consultants, San Francisco, CA (USA)). Jun 1985. 
Contract AC02-83CH10140. 133p. NTIS, PC A07/MF AOl1; 
1; GPO Dep. File Number DE86006666. 

Packrat midden sequences from two caves (elevations 1585 
and 2195 m; 5200 and 7200 ft) southwest of the Abajo Mountains in 
southeast Utah record vegetation changes that are attributed to cli- 
matic changes occurring during the last 13,000 years. These data 
are useful in assessing potential future climates at proposed nuclear 
waste sites in the area. Paleoclimates are reconstructed by defining 
modern elevational analogs for the vegetation assemblages identi- 
fied in the middens. Based on the midden record, a climate most 
extreme from the present occurred prior to approximately 10,000 
years before present (BP), when mean annual temperature was 
probably 3 to 4C (5.5 to 7F) cooler than present. However, cooling 
could not have exceeded 5C (9F) at 1585 m (5200 ft). Accompany- 
ing mean annual precipitation is estimated to have been from 35 to 
140% greater than at present, with rainfall concentrated in the 
winter months. Vegetational changes beginning approximately 
10,000 years BP are attributed to increased summer and mean 
annual temperatures, a decreasing frequency of spring freezes, and a 
shift from winter- to summer-dominant rainfall. Greater effective 
moisture than present is inferred at both cave sites from approxi- 
mately 8000 to 4000 years BP. Modern flora was present at both 
sites by about 2000 years BP. 


21121 (CONF-8509258—1) Basement influence on Mis- 
sissippi Valley-type mineralization in East Tennessee. Haase, 
C.S.; Hasson, K.O. (Oak Ridge National Lab., TN (USA); 
East Tennessee State Univ., Johnson City (USA). Dept. of 
Geography and Geology). 1985. Contract AC05- 
840R21400. 25p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86007571. 

From 6. international conference on basement tectonics; 
Santa Fe, NM, USA (16 Sep 1985). 

Mississippi Valley-type (MVT) zinc and barite-fluorite de- 
posits in East Tennessee occur within peritidal Cambro-Ordovician 
carbonates deposited marginal to the Appalachian Basin. The 
source of the mineralizing fluids for these deposits is ambiguous; 
current speculation indicates that it may have been the Ordovician 
shales of the Appalachian basin that occur to the east of the basin- 
margin carbonates. Lithofacies and isopach patterns for the Cambri- 
an Conasauga Group, which underlies the basin-margin carbonates, 
suggest that the source of the mineralizing fluids may have been 
shales within the Conasauga Group. A second-order subbasin 
occurs at the southern margin of the intrashelf basin. The spatial 
association of the MVT mineralization and the subbasin suggests a 
possible genetic link between them. We propose that (1) Cambrian 
shales within the subbasin and the intrashelf basins are the source of 
mineralizing fluids, (2) such fluids were produced by dewatering of 
the shales during subsidence and/or tectonic activity during the Or- 
dovician, and (3) faults on the margins of the subbasin, which con- 
trolled the shape of the subbasin, provided pathways that funneled 
mineralizing fluids derived from shales in the subbasin and the in- 
trashelf basin upward into overlying carbonate host rocks. 25 refs., 
3 figs. 


21122 (DOE/CH—8-Exec.Summ.) North Central Region- 
al Geologic Characterization Report. Executive summary. 
Final report. (Battelle Memorial Inst., Argonne, IL (USA). 
Office of Crystalline Repository Development). Aug 1985. 
Contract AC02-83CH10139. 36p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86006050. 

This Executive Summary of the final North Central Region- 
al Geologic Characterization Report (RGCR) is issued primarily 
for public information purposes and provides a general overview of 
the report. The complete RGCR presents available regional geolog- 
ic information pertinent to siting a repository for high-level nuclear 
waste in crystalline rock in Minnesota, Wisconsin, and the Upper 
Peninsula of Michigan. For each of the states within the North 
Central Region, information is provided on the geologic disqualify- 
ing factor and the geologic regional screening variables to be used 
in region-to-area screening. 
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(EGG-M—33885) Representative element modeling 
of fracture systems based on stochastic analysis. Clemo, T.M. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1986. Contract AC07-761D01570. 6p. (CONF-860111—7). 
NTIS, PC A02/MF A0Oli; 1; GPO Dep. File Number 
DE86007647. 
From 11. workshop on geothermal reservoir engineering; 
aga CA, USA (21 Jan 1986). 

An important task associated with reservoir simulation is the 
development of a technique to model a large number of fractures 
with a single description. Representative elements must be devel- 
oped before reservoir scale simulations can adequately address the 
effects of intersecting fracture systems on fluid migration. An effec- 
tive element model will sharply reduce the cost and complexity of 
large scale simulations to bring these to manageable levels. Stochas- 
tic analysis is a powerful tool which can determine the hydraulic 
and transport characteristics of intersecting sets of statistically de- 
fined fractures. Hydraulic and transport characteristics are required 
to develop representative elements. Given an assumption of fully 
developed laminar flow, the net fracture conductivities and hence 
flow velocities can be determined from descriptive statistics of frac- 
ture spacing, orientation, aperture, and extent. The distribution of 
physical characteristics about their mean leads to a distribution of 
the associated conductivities. The variance of hydraulic conductivi- 
ty induces dispersion into the transport process. The simplest of 
fracture systems, a single set of parallel fractures, is treated to dem- 
onstrate the usefulness of stochastic analysis. Explicit equations for 
conductivity of an element are developed and the dispersion char- 
acteristics are shown. The analysis reveals the dependence of the 
representative element properties on the various parameters used to 
describe the fracture system. 10 refs., 3 figs. 


21124 (GSF-R—396) GSF Institute of Radiohydrometry. 
Annual report 1984. (Gesellschaft fuer Strahlen- und Um- 
weltforschung m.b.H. Muenchen, Neuherberg (Germany, 
F.R.). Inst. fuer Radiohydrometrie). Apr 1985. 244p. (In 
German). NTIS, PC E15; Available from NTIS as TIB/ 
B85-14354. 

The report presents the findings of fundamental studies in 
isotope hydrology and geohydrology and the apparative and meth- 
odological developments, e.g. in the determination of D, T, Ar-39, 
calcite, and fluorescent tracers in water samples. 


21125 (LA—9323-MS) Detailed petrographic descriptions 
and microprobe data for tertiary silicic volcanic rocks in drill 
hole USW G-1, Yucca Mountain, Nevada. Caporuscio, F.A.; 
Warren, R.G.; Broxton, D.E. (Los Alamos National Lab., 
NM (USA)). Dec 1985. Contract W-7405-ENG-36. 78p. 
NTIS, PC A05/MF A0Ol; 1; GPO Dep. File Number 
DE86007192. 

This report contains detailed petrographic descriptions of 74 
thin sections from drill hole USW G-1 at Yucca Mountain, Nevada. 
These descriptions are keyed to the distinctions between devitrified, 
vitrophyre, vitric, and zeolitized intervals below the Topopah 
Spring Member repository horizon. The petrographic features of 
the zeolitized intervals down through the Crater Flat tuff, as well 
as the sorption properties determined from these intervals, suggest 
that these zeolite occurrences may each have comparable sorptive 


capability. 


(LA—10543-MS) Mineralogic summary of Yucca 
Mountain, Nevada. Bish, D.L.; Vaniman, D.T. (Los Alamos 
National Lab., NM (USA)). Oct 1985. Contract W-7405- 
ENG-36. 56p. NTIS, PC A04/MF AO1; 1; GPO Dep. File 
Number DE86007579. 

Quantitative x-ray powder diffraction analysis of tuffs and si- 
licic lavas, using matrix-flushing techniques, has been used to obtain 
a model of three-dimensional mineral distributions at Yucca Moun- 
tain, Nevada. This method of analysis is especially useful in tuff, 
where the most abundant phases are commonly too fine grained for 
optical determination. The three-dimensional distributions of pri- 
mary glass and of tridymite are particularly well constrained. Vitric 
nonwelded glasses occur above and below the welded devitrified 
Topopah Spring Member, but the glass in the lower nonwelded 
vitric zone is progressively altered to zeolites to the east where the 
zone is closer to the static water level. The zeolites clinoptilolite, 
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mordenite, heulandite, and erionite have all been found at Yucca 
Mountain, but only mordenite and clinoptilolite are abundant and 
can be mapped between many drill holes and at many depths. Heu- 
landite distribution is also mappable, but only below the densely 
welded devitrified part of the Topopah Storing Member. Erionite 
has been confirmed only once, as a fracture coating. There is a 
fairly continuous smectite-rich interval immediately above the basal 
vitrophyre of the Topopah Spring Member, but no evidence sug- 
gests that the smectites can provide information on the paleo- 
groundwater table. There are at least four mappable zeolitized 
zones in Yucca Mountain, and the thicker zones tend to coincide 
with intervals that retained glass following early tuff devitrification. 
Problems in extrapolation occur where zones of welding pinch out. 
No phillipsite has been found, and some samples previously report- 
ed to contain phillipsite or erionite were reexamined with negative 
results. The deeper alteration to albite and analcime was not sam- 
pled in every drill hole, and the distribution of these phases is diffi- 
cult to map. 


21127 (PB—86-110285/XAB) Development of environ- 
mentally attractive leachants. Volume 3. Geochemical flow 

modeling. Open File report, 5 June 1978-31 July 1984, 
Schechter, R.S.; Lake, L.W.; Walsh, M.P. (Texas Univ., 
Austin (USA). Dept. of Petroleum Engineering). 31 Mar 
1985. 337p. NTIS, PC A15/MF AO1. 

The report describes the development and application of 
PHASEQ/FLOW, a geochemical flow simulator capable of de- 
scribing the dynamic changes in chemical composition of an aque- 
ous solution during flow in a permeable medium. The solution com- 
ponents can react through intraaqueous reactions, redox, precipita- 
tion, or dissolution. The assumption of local thermodynamic equi- 
librium ensures maximum generality with respect to the number of 
species and components possible; however, the fluid flow itself is 
limited to one dimension. The report describes several applications: 
generic batch equilibria, flowing equilibria, uranium roll-front depo- 
sition, and roll-front leaching. 


21128 (PNL—5684) Erosion potential from Missoula 
floods in the Pasco Basin, W Craig, R.G.; Hanson, 
J.P. (Kent State Univ., OH (USA)). Dec 1985. Contract 
AC06-76RL01830. 266p. NTIS, PC Al2/MF A0Ol1; 1; GPO 
Dep. File Number DE86007751. 

Localities within the Pasco Basin preserve evidence of Mis- 
soula floods. Deposits are 46% sand-sized, 36% gravel-sized, and 
18% finer than sand-sized. Mean thickness is 39 meters. High water 
marks at Wallula Gap require a discharge of approximately 12.5 
Mcms. At Sentinel Gap, the slope-area method shows that the high 
water marks require a discharge of 34.6 Mcms. Since this discharge 
greatly exceeds any estimated for Missoula floods, there must have 
been backwater ponding from Wallula Gap. Projecting the slope of 
the water surface at the upper end of Wallula Gap to the down- 
stream cross section at Gable Mountain leads to a discharge of 9.5 
Mcms at Sentinel Gap. The HEC-6 steady state code and four sedi- 
ment transport equations were applied. Assuming sand-sized parti- 
cles, DuBoys function estimated 4 to 9 meters of scour. Yang's 
equation estimated 3 to 4 meters of scour. These are a minimum. A 
hydrograph synthesized for the boundaries of the Pasco Basin 
shows the maxima of the flood would occur after 90 h at Sentinel 
Gap, and at 114 h at Wallula Gap. The 200 areas will remain inun- 
dated for four days and six hours. With a quasi-dynamic sediment 
transport computation, HEC-6 scour estimates range from 0.61 
meters to 0.915 meters. This is a minimum amount and erosion is 
highly variable suggesting reworking of sediment. The Meyer-Peter 
Meuller equations show less than 1 meter of net scour in the 200 
areas. More extensive erosion was achieved during particular time 
steps of this analysis suggesting that sediment re-working would 
occur. 


21129 (SAND—85-7263) WIPP Hydrology Program 
Waste Isolation Pilot Plant southeastern New Mexico. Hy- 
drologic data report No. 2. (Intera Technologies, Inc., 
Austin, TX (USA); Hydro Geo Chem., Inc., Tucson, AZ 
(USA)). Dec 1985. Contract AC04-76DP00789. 508p. NTIS, 
PC A22/MF AOl; 1; GPO Dep. File Number DE86007408. 
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This report contains basic hydrologic data for aquifer tests 
and water-level measurements conducted at the Waste Isolation 
Pilot Plant (WIPP) site over the period 1983 through November 
1985. Part A summarizes data collected during a series of pumping 
and slug tests conducted during 1983 and 1984 in wells at the H-2 
and H-9 hydropads, and in well H-12. Water-level data collected in 
1983 and 1984 at the H-2 hydropads and Appendixes tabulate 
water-level, drawdown, millivolt, and pressure data collected with 
automated Data Acquisition Systems (DAS’s) during the aquifer 
tests for both the test wells and the observation wells, and water- 
level data collected with electric water-level sounders. Part B is a 
detailed presentation of pumping tests conducted at the H-11 hy- 
dropad in May and June, 1985. Part B discusses the automated 
DAS, water-level measurement devices, the discharge measurement 
system, well and equipment configurations, and provides plots of 
pressure or water-level response in both the pumping and observa- 
tion wells. Pressure data collected with the DAS, depth to water 
collected with the water-level sounders in observation wells, and 
measured pumping rate data are tabulated. Part C presents January 
through November, 1985 water-level data collected from wells in 
the observation-well network at and near the WIPP site. The types 
of devices utilized are discussed and the water-level plots obtained 
from the water-level data for the Magenta, the Culebra, the Rus- 
tler-Salado contact zone, the Bell Canyon Formation, and the 
Salado/Castile Formations are presented. Water levels are tabulat- 
ed. 


21130 (USGS-BULL—80-Pt.2) Groundwater data for 
McKenzie County, North Dakota. County groundwater Stud- 
ies 37, Part II. Croft, M.G. (Geological Survey, Bismarck, 
ND (USA)). 1985. 473p. US Geological Survey, Box 25425, 
Denver, CO 80225. File Number TI86900185. 

The purpose was to provide detailed geologic and hydrolog- 
ic information needed for the orderly development of water sup- 
plies for municipal, domestic, livestock, irrigation, industrial, and 
similar uses. Specifically, the objectives were to: (1) determine the 
location, extent, and nature of the major aquifers and confining 
beds; (2) evaluate the occurrence and movement of groundwater, 
including the sources of recharge and discharge; (3) estimate the 
quantities of water stored in the aquifers; (4) estimate the potential 
yields to wells tapping the major aquifers; (5) determine the chemi- 
cal quality of the groundwater; and (6) identify current and poten- 
tial use of the groundwater. This report is a compilation of the 
groundwater data. 


21131 (USGS-BULL—80-Pt.3) Ground-water resources 
of McKenzie County, North Dakota. Part III . Croft, M.G. 
(Geological Survey, Bismarck, ND (USA)). 1985. 83p. US 
Geological Survey, Box 25425, Denver, CO 80225. File 
Number TI86900186. 

County Ground-Water Studies 37 - Part III. 

Ground water suitable for domestic and livestock supplies in 
McKenzie County is available from three aquifer systems in semi- 
consolidated rocks of Late Cretaceous and Tertiary age. Ground 
water from aquifers in unconsolidated sand and gravel of Quater- 
nary age is suitable for domestic, livestock, municipal, industrial, 
and irrigation uses. Rocks older than Late Cretaceous age extend to 
15,000 feet (4572 meters) and generally contain brackish water that 
is unsuitable for most purposes. The Fox Hills and basal Hell Creek 
aquifer system is used as a source for livestock and domestic sup- 
plies. It generally is 1100 to 1800 feet (335 to 549 meters) in depth, 
and the transmissivity is 200 to 300 feet squared per day (19 to 28 
meters squared per day). The water is lower in dissolved solids 
than water in overlying aquifers of Tertiary age and has a median 
dissolved-solids concentration of about 1325 milligrams per liter. 
Wells may yield 100 gallons per minute (6.3 liters per second). Six 
aquifers, each consisting of 50 to 176 feet (15 to 54 meters) of un- 
consolidated sand and gravel of Quaternary age, occur in McKen- 
sie County. The sand and gravel could yield 100 to more than 500 
gallons per minute (6.3 to 32 liters per second). The water from 
four of the aquifers generally is a sodium bicarbonate type and has 
a median dissolved-solids concentration of 1100 to 2330 milligrams 
per liter. Water from the Charbonneau, Tobacco Garden, and Yel- 
lowstone-Missouri aquifers is suitable for irrigation. 26 figs., 9 tabs. 
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21132 Fortran 77 program for automatic stratigraphic 
correlation. Howell, J.A. (Los Alamos National Lab., NM) 
Computers and Geosciences; 9: No. 3, 311-327(1983). 

A program that performs automatic stratigraphic correlation 
is described. The algorithm used is a modification of the Smith and 
Waterman (1980) technique. It allows for gaps in the strata and the 
simultaneous matching of one strata to a number of others. The 
method obtains the best match of two sequences by the minimiza- 
tion of a mathematical distance of difference between them. 17 ref- 
erences, 1 figure, 1 table. 


21133 Fortran 77 program for computing percentiles of 
large data sets. Howell, J.A. (Los Alamos National Lab., 
NM). Computers and Geosciences; 9: No. 3, 281-295(1983). 

An algorithm for computing percentiles of large sets of data 
is described. The algorithm first samples the data and obtains an es- 
timate for the percentile. Then, using the estimate, a subset of the 
original data is extracted through which the algorithm searches for 
the true percentile. 
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21134 (AECL—7797) Dynamic response of underground 
openings in discontinuous rock. Asmis, H.W. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Feb 1984. 74p. NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE84900992. 
This report examines the behaviour of underground openings 
in discontinuous rock in response to seismic waves associated with 
either earthquakes or rock bursts. A literature search revealed that 
well-constructed underground structures, such as would be expect- 
ed for nuclear fuel waste disposal vaults, underground pumped-stor- 
age or nuclear plants, have an extremely high resistance to damage 
from seismic motion. To complement these qualitative results, it 
was necessary to examine the basic mechanisms of the entire pro- 
gression of seismic motion, from wave generation and propagation, 
to wave interaction with the underground opening. From these in- 
vestigations, it was found that unless a seismic event occurs very 
close to the installation, the stresses generated will be low with re- 
spect to the excavation stresses, because high stress waves are rap- 
idly attenuated in travelling through rock. As well, an earthquake 
may generate extremely high accelerations, but is limited in the 
maximum amount of stress that it can create. The question, howev- 
er, of the actual specific nature of underground seismic motions still 
remains essentially unanswered, although it is expected that there is 
a reduction in peak motions with depth due to the effect of the free 
surface of the earth. 


21135 (NP—6900938) Three-dimensional P-wave velocity 
image under the Carpathian Arc. Oncescu, M.C.; Burlacu, 
V.; Anghel, M.; Smalbergher, V. (Institutul Central de 
Fizica, Bucharest (Romania)). 1982. 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86900938. 

An inversion of P-wave travel time residuals from selected 
earthquakes in the distance range 30° to 98° to 2 seismic station net- 
works was used to model P-wave velocity anomalies down to 250 
Km depth. In the first inversion experiment a region between 43.5°- 
47.5° N and 21°-29°E was modelled, using 35 seismic stations, 
while in the second one a region between 44°-47°N and 25° - 29°E 
was modelled, using 19 seismic stations. The 4-layer block model of 
the first inversion offers 19% reduction in residual variance, while 
the 5-layer block model of the second one offers 26% reduction, 
the rest being explained by noise and smaller scale heterogeneities. 
The obtained velocity anomalies correlate remarkably well with the 
gravity anomalies and with the tectonic model for Vrancea region 
of Fuchs et al (1979). 13 refs., 10 figs., 4 tabs. 
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21136 (SAND—83-7458) Review of seismic studies for 
the prospective Yucca Mountain nuclear waste repository. 
(URS/John A. Blume and Associates, Engineers, San Fran- 
cisco, CA (USA)). Dec 1985. Contract AC04-76DP00789. 
49p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86007407. 

The findings of a review of various seismic studies of the US 
Department of Energy's Nevada Test Site, prepared in anticipation 
of the possible selection of the site as the location of a nuclear 
waste repository, are documented. Ground motion characterizations 
for earthquakes and underground nuclear explosions are evaluated 
for adequacy in designing a waste-storage facility and in meeting 
licensing requirements of the US Nuclear Regulatory Commission. 
Other key components of the seismic design criteria are also re- 
viewed: identification of structures, systems, and components that 
are important to safety; establishment of performance criteria; and 
prediction of seismic effects. Most of the major elements of the seis- 
mic design criteria are at least partially developed; some need fur- 
ther work. Recommendations for work that is necessary to achieve 
adequate seismic design criteria for both repository design and li- 
censing, as well as recommendations for work that would be bene- 
ficial to the design and licensing processes, are made. One major 
recommendation is that accident scenarios be analyzed to identify 
structures, systems, and components of the repository that will be 
important for protection of the public. Performance criteria for 
these structures need to be defined and stated in engineering terms. 
Another major recommendation is that subregional seismicity be re- 
assessed for use in evaluating seismic hazards at the Yucca Moun- 
tain site. 


21137 (UCID—20650) Computer assessment of the effica- 
cy of certain geophysical techniques for finding voids in 
earthen dikes. Buettner, H.M. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 28 Jan 1986. Contract W-7405-ENG- 
48. 44p. NTIS, PC A03/MF AO1; 1; GPO Dep. File 
Number DE86007200. 

We describe some computer modeling work designed to 
show the efficacy of certain geophysical methods for finding wash- 
out voids in earthen dikes. The techniques we modeled were: (1) 
Loop-Loop methods, (2) Magnetometric Resistivity, (3) Excitation 
of the Mass, and (4) Dipole-Dipole Resistivity. The void was mod- 
eled as a cubical (volume 8m*), conductive (0.4 S/m) body buried 
at a depth of 3.6m in otherwise homogeneous ground whose con- 
ductivity is 0.1 S/m. Except for the dipole-dipole results, all tech- 
niques showed anomalies of a few percent. We feel that viable tech- 
niques should yield anomalies of 10 to 20%. In the dipole-dipole 
case, we observed anomalies up to 12%. However, these estimates 
were for two dimensional models which tend to be overly optimis- 
tic. In addition the dipole-dipole method would probably be too 
slow for application to 60 km of dikes since the required ground 
contacts are slow to establish and remove. 25 refs., 26 figs. 


21138 (UCRL—15741) Electromagnetic scale modelling 
for the detection of fractures and cavities. Final report. 
Becker, A.; Dallal, S. (California Univ., Berkeley (USA)). 
Oct 1985. Contract W-7405-ENG-48. 46p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86006695. 

The detection and definition of subsurface cavities is of con- 
siderable importance in the field of geotechnical engineering. Cav- 
ities may occur naturally such as those found in a karstic terrain or 
they may be man made as is the case with old abandoned mines, 
tunnels or underground nuclear explosion sites. The object of the 
present work was to evaluate the usefulness of a time domain elec- 
tromagnetic (TEM) method for the purpose of cavity detection. 
Measurements were thus made on a laboratory scale model to 
assess the value of a conventional prospecting equipment (similar to 
the Geonics EM-37) for this task. Because we wished to isolate the 
effect of cavities and fractures on the observed electromagnetic 
fields, a null-coupled coil configuration was used. It consisted of a 
transmitter loop wound in a horizontal plane and a horizontal axis 
receiver solenoid that was fixed at the center of the transmitter 
loop. Lead sheets were used to simulate the conducting medium in 
which it was easy to insert infinitely resistive fractures and cavities. 
The scale model study has shown that conventional TEM equip- 
ment may be quite readily adapted to the detection of resistive frac- 
tures and cavities in a conducting medium. Long linear fractures 
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were easiest to define. In that case one can determine the electrical 
conductance of the layer in which the fracture exists by measuring 
the time constant of the late stage in the electromagnetic decay 
transient. Cavities which are larger than four transmitter loop diam- 
eters may be similarly defined while those which are small as one 
transmitter loop radius can also be detected. 


21139 (UCRL—15748) Electromagnetic detection of sub- 
surface voids. Final Wilt, M.J.; Becker, A. (California 
Univ., Berkeley (USA)). Nov 1985. Contract W-7405-ENG- 
48. 115p. NTIS, PC A06/MF AOl1; 1; GPO Dep. File 
Number DE86006696. 

This report presents the results of a time domain electromag- 
netic survey over a subsurface cavity near drillhole U2ck at the 
Nevada test site. The purpose of the survey was to test the sensitiv- 
ity of the time domain method using maximum and minimum cou- 
pled coiled configurations for the detection of subsurface cavity. 
The survey was made with the Geonics EM-37 system deployed so 
that horizontal and vertical magnetic field sensors are positioned at 
the center of the transmitter loop. Measurements were made at 25 
and 50 m intervals on N-S and E-W trending profiles over the drill- 
hole. The purpose of the study was to map the subsurface cavity 
associated with drillhole U2ck. Initial results indicate significant 
horizontal field anomalies near ground zero. Some of the horizontal 
field profiles closely resemble scale model profiles for buried frac- 
tures presented by Becker and Dallal (1985). Because of the differ- 
ence in the time scale, however, we cannot use those results to 
obtain quantitative information about the cavity. 
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REFER ALSO TO CITATION(S) 19132, 19206, 19207, 19264 


21140 ee Summary of geoscience work at the 
AECL research site near Atikokan, Ontario. Stone, D. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Mar 1984. 57p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE84901538. 

Since 1979 June, geolgical, geophysical and hydro-geological 
investigations have been conducted at Research Area 4 north of 
Atikokan, Ontario as part of the Canadian Nuclear Fuel Waste 
Management Program. Composition, shape and internal structure of 
the Eye-Dashwa pluton were the subjects of regional field studies. 
Detailed research concentrated on the detection and characteriza- 
tion of surface and subsurface fractures within a 400-m x 800-m 
grid area, where five boreholes were drilled to depths of between 
200 m and 1100 m. Fracture zones in the area were readily detected 
by surface mapping, ground very low frequency electromagnetic 
(VLF-EM) surveys and borehole logging. Borehole logs, downhole 
tube-wave seismic surveys, and thermal and television logging were 
successful in detecting open fractures in boreholes. 


21141 (CONF-790606—10) ae and ductility of four 
dry igneous rocks at low pressures and temperatures to par- 
tial melting. Friedman, M.; Handin, J.; Higgs, N.G.; Lantz, 
J.R. (Texas A and M Univ., College Station (USA)). 1979. 
Contract AS05-79ER10361. 16p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86006476. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

Energy extraction from magma requires stable boreholes at 
relatively shallow depths (< 10 km) in rocks at temperatures of the 
order of 1000°C. Accordingly, the failure strengths, strains at fail- 
ure, and associated deformation mechanisms of room-dry andesite, 
besalt, granodiorite, and obsidian are determined at temperatures to 
partial melting (> 1050°C), at confining pressures of 0 and 50 
MPa, and strain rate of 10~*/s. The strength reductions of the crys- 
talline rocks are more or less linear until they steepen suddenly 
with approach to melting. When that occurs, strengths vanish and 
deformations become quasiviscous. The obsidian is stronger than 
the crystalline rocks to 600°C where glass softening begins and 
strength goes to zero at 800°C. All rocks are brittle throughout the 
entire temperature range until melting or softening occurs. Shorten- 
ings at failure are 3 percent or less. The crystalline rocks tend to 
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deform primarily by precursive microscopic extension fracturing 
and its coalescence into macroscopic faults. The abundance of load- 
induced fractures remains about constant, but thermal cracking in- 
creases with increasing temperature. Results from tests at 25°C on 
specimens that previously had been heated to 900-1000°C clearly 
show that the weakening of unconfined specimens is due to the 
thermal cracking. Weakening of confined specimens, however, 
probably is due to an inherent temperature effect on the load-in- 
duced fracturing process. Comparisons of instantaneous failure- 
strengths with stresses likely ot occur at the walls of boreholes 
show that a hole as deep as 10 km in impermeable crystalline rock 
is not likely to fail under short-time loading even at 1000°C, unless 
the maximum in-situ horizontal stress is = vetical stress and the 
hole is open (i.e., borehole pressure is zero). 27 refs., 10 figs., 7 tabs. 


21142 (DOE/ER/10361—4-Pt.3) Permeability of a simu- 
lated-fracture as a function of normal stress. Part III. John- 
son, B. (Texas A and M Univ., College Station (USA)). 
1983. Contract AS05-79ER10361. 6p. (CONF-830605—9- 
Pt.3). NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86006396. 

From 24. symposium on rock mechanics; College Station, 
TX, USA (20 Jun 1983). 

The stress dependence of fracture permeability is being in- 
vestigated using a simulated fracture for which one can control and 
concisely describe both the geometric characteristics and deforma- 
tion responses of fracture-surface asperities. The study provides in- 
sight into development of a theoretical model of contacting rough 
surfaces with explicit incorporation of both elastic and inelastic de- 
formation of load-bearing asperities. The simulated fracture consists 
of a monolayer of small (80-120 xm) glass spheres sandwiched be- 
tween two smooth surfaced halves of a longitudinally split cylinder. 
The glass spheres correspond to asperities on a fracture surface. Ex- 
perimental results indicated the permeability variation of the simu- 
lated fracture exhibits the same functional form with change of 
normal stress as does a typical rock fracture. Characteristically, (1) 
the greatest rate of permeability change occurs at the lower normal 
stresses, (2) a significant irreversible decrease of permeability 
occurs during a first-time loading cycle, whereas (3) subsequent 
loading/unloading cycles exhibit nearly identical curves (with some 
hysterisis) provided the previous maximum normal stress is not ex- 
ceeded. At low normal stresses, sphere deformation is predominant- 
ly elastic and Hertzian contact model provides a good theoretical 
model for predicting fracture closure and hence change of perme- 
ability. Explicit incorporation of inelastic deformation into a theo- 
retical model is currently in progress. 4 refs., 3 figs. 


pressures. Final report, 1 March 1980-29 February 1984, 
Friedman, M.; Handin, J.; Bauer, S.J. (Texas A and M 
Univ., College Station (USA). Center for Tectono —, 


Mar 1984. Contract AS05-79ER 10361. 26p. NTIS, 
MF AO1; 1; GPO Dep. File Number DE86006397. 

This report summarizes the research performed to gain a 
fundamental understanding of the mechanical and transport proper- 
ties of rocks under confining pressure and elevated temperature. 
There have been many contributions to our understanding of the 
mechanical behavior or rocks at high temperatures and pressures, 
but perhaps the three most outstanding contributions are the data 
which: (a) have helped to demonstrate the scientific feasibility of 
energy extraction from buried magma by assessing the likelihood of 
the rock mass to support stable boreholes at the pressures, tempera- 
tures (to partial melting), and aqueous conditions apt to occur in 
crystalline rocks above buried magma chambers; (b) have demon- 
strated that crystalline rocks deform primarily by brittle fracture 
when deformed at effective confining pressures to 200 MPa and 
temperatures to partial melting (to >1000°C), water-saturated or 
room-dry, and in constant strain rate tests (e dot = 10~*-10~7/sec) 
or in creep tests; and (c) have shown that under these same condi- 
tions the time-dependent behavior of the rocks in the quasi-steady 
state regime is well described by the flow law: e dot = Ao/sup n/ 
exp(-Q/RT) - a formulation previously thought to be applicable to 
rocks deforming primarily by crystal plasticity. This result suggests 
that fracture is also a time-dependent, thermally-activated process. 
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21144 (DOE/ER/10361—T6) Effects of water-saturation 
on strength and ductility of three igneous rocks at effective 
pressures to 50 MPA and temperatures to partial melting. 
Bauer, S.J.; Friedman, M.; Handin, J. (Texas A and M 
Univ., College Station (USA). Center for Tectonophysics). 
1981. Contract AS05-79ER10361. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86006475. 

The short-term failure strengths and strains at failure of 
room-dry and water-saturated, cylindrical specimens (2 by 4 cm) of 
Charcoal Granodiorite (CG), Mt. Hood Andesite (MHA), and 
Cuerbio Basalt (CB) at a strain rate of 10~‘s~+, at effective confin- 
ing pressures of 0, 50, and 100 MPa and at temperatures to partial 
melting were investigated. Data from water-saturated specimens of 
the granodiorite and andesite, compared to room-dry counterparts, 
indicate (1) the pore pressures are essentially communicated 
throughout each test specimen so that they are fully effective; (2) at 
P/sub e/ = 0 and 50 MPa the granodiorite does not water-weaken; 
(3) at these same effective pressures the more porous and finer- 
grained andesite begins to exhibit water-weakening at about 600°C; 
(4) at P/sub e/ = 0 and 870 to 900°C the andesite’s strength aver- 
ages 20 MPa while the strength of dry specimens at the same P and 
T exhibit a strength of 100 MPa; (5) at P/sub e/ = 50 MPa com- 
pared to 160 MPa dry; (6) the basalt at P/sub e/ = 0, appears to be 
water-weakened at 800°C; (7) water saturated specimens deformed 
at temperatures less than that of melting exhibit ultimate strengths 
at less than 2% shortening and then work-soften along faults; (8) 
again as do the dry counterparts, the wet specimens deform primar- 
ily by microscopic fracturing that coalesces into one or more mac- 
roscopic faults; and (9) the temperature for incipient melting of the 
andesite is decreased > 150°C in the water-saturated tests. 


21145 (DOE/ER/10361—T7) Semibrittle deformation of 
granite at upper crustal conditions. Bauer, S.J. (Texas A and 
M Univ., College Station (USA)). May 1984. Contract 
AS05- 79ER 10361 183p. NTIS, PC ‘A09/MF A0l; 1; GPO 
Dep. File Number DE86006920. 

This work addresses semibrittle deformation of rock, charac- 
teristic of high temperature and low pressure environments, which 
is by definition multimechanistic and therefore probably multi-rheo- 
logic. To enhance the understanding of this deformation regime the 
results are presented on: (1) finite element models which simulate 
polyphase aggregate deformation, (2) deformation experiments ap- 
propriate to the above environmental conditions, and (3) detailed 
observations of (2). The deformation is multimechanistic with mi- 
crofracturing of apparent extensile and shear origin, glide in quartz 
and biotite, microfracture healing, dissolution, mineral alteration, in- 
cipient and partial melt, the mechanisms observed and evaluated as 
functions of temperature and strain. I attempted to partition the 
bulk specimen deformation into that contributed by the individual 
mineral species in the analysis. The systematic change in microme- 
chanisms observed with increasing temperature is compatible with 
the origin of the gradational succession of macroscopic deformation 
modes from a single narrow fault (T/Tm = .5) to a shear zone (T/ 
Tm = .6), to multiple shear fractures (T/Tm = .75), to uniform 
flow (T/Tm = .9). 49 figs., 4 tabs. 


21146 (LA-UR—85-3933) Chemical variability of zeolites 
at a potential nuclear waste repository, Yucca Mountain, 
Nevada. Broxton, D.E. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 27p. (CONF- 
8510247—1). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE86003685. 

From International symposium on management of hazardous 
chemical waste sites; Winston-Salem, NC, USA (7 Oct 1985). 

The compositions of clinoptilolites and their host tuffs have 
been examined by electron microprobe and x-ray fluorescence, re- 
spectively, to determine their variability at a potential nuclear 
waste repository, Yucca Mountain, Nevada. Because of their sorp- 
tive properties, these zeolites could provide important geologic bar- 
riers to radionuclide migration. Variations in clinoptilolite composi- 
tion can strongly affect the mineral’s thermal and ion-exchange 
properties, thus influencing its behavior in the repository environ- 
ment. Clinoptilolites and heulandites closest to the proposed reposi- 
tory have calcium-rich compositions (60 to 90 mol. % Ca) and 
silica-to-aluminum ratios that concentrate between 4.0 and 4.6. In 
contrast, clinoptilolites and their host tuffs deeper in the volcanic 
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sequence have highly variable compositions that vary vertically and 
laterally. Deeper-occurring clinoptilolites in the eastern part of 
Yucca Mountain are characterized by calcic-potassic compositions 
and tend to become more calcium-rich with depth. Clinoptilolites at 
equivalent stratigraphic levels on the western side of Yucca Moun- 
tain have sodic-potassic compositions and tend to become more 
sodium-rich with depth. Despite their differences in exchangeable 
cation compositions these two deeper-occurring compositional 
suites have similar silica-to-aluminum ratios, concentrating between 
4.4 and 5.0. The chemical variability of clinoptilolites and their host 
tuffs at Yucca Mountain suggest that their physical and chemical 
properties will also vary. Compositionally-dependent clinoptilolite 
properties important for repository performance assessment include 
expansion/contraction behavior, hydration/dehydration behavior, 
and ion-exchange properties. 


21147 (LA-UR—85-4068) Rockburst monitoring at the 
Sunshine Mine, Kellogg, Idaho. Van Eeckhout, E.; Jordan, 
J.; Hollis, J.; Hartmann, M. (Los Alamos National Lab., 
NM (USA); "Rockwell International Corp., Richland, WA 
(USA); Sunshine ae Co., eNO RE ID (USA)). 1986. 
Contract W-7405-ENG-36. 12p. (CONF-860473—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003657. 

From 19. international symposium on computer applications 
in the mineral industries; University Park, PA, ye os Apr 1986). 

The rockburst monitoring system at the S ie e has 
recently been improved to increase the certainty of burst locations 
and to output location results in a manner amenable to easy inter- 
pretation. Three methods of location calculation were used: a com- 
puter code provided with the hardware in-place (the MP-250), a 
code based on the least-squares method (Blake et al, 1974), and a 
nonlinear iterative code written by the principal author. The more 
accurate locations are given by the latter two codes, but still are 
only correct to within about 100 ft. This error is due to uncertain- 
ties introduced by the geologic and mining variations versus the as- 
sumptions made in the location codes. Software was written to 
make two-dimensional plots of burst location by level, so manage- 
ment could monitor problems easily. 8 refs., 5 figs. 


21148 (LA-UR—85-4393) Uniaxial strain testing of soils 
in a split Hopkinson pressure bar. Felice, C.W.; Gaffney, 
E.S.; Brown, J.A. (Los Alamos National Lab., NM (USA); 


Air Force Weapons Lab., Kirtland AFB, NM (USA)). 1986. 
Contract W-7405-ENG-36. 15p. (CONF-860381—2). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE86004745. 

From 2. international symposium on numerical methods in 
geomechanics; Ghent, Belgium (31 Mar _ 

The split-Hopkinson pressure bar (SHPB) technique has been 
adapted to measure the dynamic response of soil to impulse loads. 
The experimental technique is relatively simple and can investigate 
soil response in regimes beyond the capabilities of current equip- 
ment used for soil dynamic laboratory investigations. Soils have 
several characteristics which must be considered in designing a 
SHPB experiment and evaluating the data (e.g., low wave speeds, 
nonlinear hysteretic behavior, and low unconfined compressive 
strength compared to the applied loads). Insight has been gained as 
to how these factors affect experimental accuracy and data reliabil- 
ity. The ability to replicate experimental results has been estab- 
lished. Also, the stress-strain response was found to be governed by 
the initial gas porosity of the specimen. No strain-rate dependence 
was found at strains less than the initial gas porosity. To model the 
response of dry desert alluvium, a microphysical constitutive equa- 
tion has been devised. 20 refs., 19 figs. 


21149 (RHO-BW-SA—511-P) Acoustic emission moni- 
eee? basalt for the evaluation of nuclear 

waste disposal. McCabe, W.M. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford 
ations). Oct 1985. Contract AC06-77RL01030. 18p. (CONF- 
8510252—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86004830. 

From 4. conference on acoustic emission/microseismic activ- 
ity in geologic structures and materials; University Park, PA, USA 
(22 Oct 1985). 

A full-scale heater test to simulate nuclear waste disposal has 
been conducted in basalt rock, inducing rock temperatures up to 
approximately 600°C. Acoustic emission monitoring in the 1- to 
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200-kHz frequency range indicated that the heating process pro- 
duced a steady and significant increase in acoustic emission activity, 
but that acoustic emission rates subsided rapidly during cooldown. 
The results also seemed to indicate that most acoustic emission 
events are localized, probably originating from friction along the 
many joints existing in the basalt flow. Noise interference created 
considerable problems with data collection and interpretation. 12 
refs., 7 figs. 


21150 (SAND—83-2048) paar developing, and field- 
ing of thermal/structural interactions in situ tests for the 
Waste Isolation Pilot Plant (WIPP). Munson, D.E.; Mata- 
lucci, R.V. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1986. Contract AC04-76DP00789. 28p. NTIS, 
PC A03/MF A01; 1; GPO Dep. File Number DE86006539. 

‘ Large-scale, well-instrumented underground tests to deter- 
mine in situ thermal/structural response of bedded salt are being 
constructed in the WIPP facility in southeastern New Mexico. 
These tests are an essential component of a broad research and de- 
velopment program to resolve thermal/structural issues, to validate 
long-term prediction methods, and to develop a design basis for a 
future repository. They are the result of an extensive planning and 
evaluation procedure to determine the appropriate test configura- 
tion. All details of the tests, including background, decisions, 
design, site operations, and testing organization are explained. 
These procedures may be useful in developing other in situ tests. 


21151 (SAND—85-1926C) Thermal/structural modeling 
of a large scale in situ overtest experiment for defense high 
level waste at the Waste Isolation Pilot Plant Facility. 
Morgan, H.S.; Stone, C.M.; Krieg, R.D.; Munson, D.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 12p. (CONF-860381—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86003927. 

From 2. international symposium on numerical methods in 
geomechanics; Ghent, Belgium (31 Mar 1986). 

Several large scale in situ experiments in bedded salt forma- 
tions are currently underway at the Waste Isolation Pilot Plant 
(WIPP) near Carlsbad, New Mexico, USA. In these experiments, 
the thermal and creep responses of salt around several different un- 
derground room configurations are being measured. Data from the 
tests are to be compared to thermal and structural responses pre- 
dicted in pretest reference calculations. The purpose of these com- 
parisons is to evaluate computational models developed from labo- 
ratory data prior to fielding of the in situ experiments. In this 
paper, the computational models used in the pretest reference cal- 
culation for one of the large scale tests, The Overtest for Defense 
High Level Waste, are described; and the pretest computed thermal 
and structural responses are compared to early data from the exper- 
iment. The comparisons indicate that computed and measured tem- 
peratures for the test agree to within ten percent but that measured 
deformation rates are between two and three times greater than 
corresponsing computed rates. 10 figs., 3 tabs. 


21152 (SAND—85-2429) Numerical simulation of the 
creep response of model salt pillars. Arguello, J.G.; Morgan, 
H.S.;. (Sandia National Labs., Albuquerque, NM (USA)). 
Jan 1986. Contract AC04-76DP00789. 61p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86006327. 

A series of model pillar creep response calculations has been 
performed using a cylindrical model pillar configuration with the 
reference law and material properties for the Waste Isolation 
Pilot Plant (WIPP). Pillar shortenings obtained from these calcula- 
tions using the finite element code, SANCHO, are presented and 
compared to measurements obtained from laboratory model pillar 
experiments performed by Lomenick in the 1960's. The calculations 
generally underpredict the measured responses for early parts of 
the tests. For many tests, the computed responses are greater than 
the measurements near the end of the test durations. The underpre- 
dictions at early times are similar to the underpredictions obtained 
when data and calculations for the South Drift portion of the 
WIPP are compared. 
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21153 (BGC/MRS/M—14959) Triaxial compression test- 
ing of powder in the low stress region. Terashita, K.; 
Komura, S.; Miyanami, K. Translated from Funtai Kogaku 
Kaishi ; 22: No. 1, 11-16(1985). 17p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86900425. 

Triaxial compression testing has been performed in the low 
stress (lateral pressure) region using both coarse and fine powders. 
Comparison has been made with the values measured in a single 
shear test. Materials used were alumina, zircon sand, and Toyoura 
sand. The shear fracture surfaces are discussed. Internal friction 
factors were determined. 


5804 Geochemistry 


21154 (BMI/ONWI—364) Compilation of data for ther- 
momechanical analyses of four potential salt repositories. 
Tammemagi, H.Y.; Loken, M.C.; Osnes, J.D.; Wagner, R.A. 
(RE/SPEC, Inc., Rapid City, SD (USA)). Jan 1986. Con- 
tract AC02-83CH10140. 83p. NTIS, PC A05/MF AOl; 1; 
GPO Dep. File Number DE86007212. 

This report includes a collection and summarization of the 
data which are necessary to perform thermomechanical analyses of 
four potential salt repository sites: Paradox Basin, Utah; Permian 
Basin, Texas; Richton Dome, Mississippi; and Vacherie Dome, 
Louisiana. Thermal, mechanical, and hydrogeological material 
properties are presented so that the numerical analyses can be sub- 
divided into three geometric regions: canister, disposal room, and 
repository site. Data are presented for the salt formations, the sur- 
rounding geological units, and for human-made materials placed in 
the repository such as the nuclear waste and its protective steel 
liner. Wherever possible, site-specific data are used which have 
been determined from laboratory testing of drill core or from inter- 
pretation of geophysical logs. Although much effort has been made 
to obtain the most appropriate data, there are deficiencies because 
some of the required site-specific data are either not available or are 
inconsistent with anticipated values. 


21155 (DOE/ER/10361—4-Pt.2) Modification of frac- 
ture surfaces by dissolution. Part II. Johnson, B. (Texas A 
and M Univ., College Station (USA)). 1983. Contract AS05- 
79ER10361. 14p. (CONF-830605—8-Pt.2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86006395. 

From 24. symposium on rock mechanics; College Station, 
TX, USA (20 Jun 1983). 

This study focuses upon how and to what extent dissolution 
related fluid/rock interactions modify the morphology and rough- 
ness of surfaces on Sioux Quartzite. Dissolution experiments con- 
sisted of reacting small discs of Sioux Quartzite in sealed gold cap- 
sules containing either distilled water or 0.05 N to 4.0 N aqueous 
solutions of NazCOs. Samples were reacted at 200°C and 20 to 30 
MPa fluid pressures for 2 to 5 days. Two markedly different start- 
ing surface textures were used: polished, optically flat surfaces and 
tensile fracture surfaces. An exploratory experiment also was per- 
formed to assess the occurrence of a pressure solution phenomenon 
on a polished quartzite surface at contact regions of indenting 
quartz sand grains. Scanning electron microscopy studies indicate 
progressive increases in the amount of dissolution produced signifi- 
cant changes of surface roughness for both initial surface textures. 
Surface roughness increased measurably, with the initially polished 
surfaces exhibiting the more dramatic changes. The pressure solu- 
tion experiments did not produce definite results, but several sur- 
face features are suggestive of dissolution enhancement at load car- 
rying contacts. 9 refs., 10 figs. 


21156 (EPRI-EA—3417-Vol.2, pp 2.1-2.72) Geochemical 
test problems and simulations. Nov 1984. NTIS, PC A15/ 
MF AO! - EPRI $28.00. File Number DE85003684. 

In Geohydrochemical models for solute migration. Volume 


2. Preliminary evaluation of selected computer codes. Final report. 
This article describes tests that have been conducted on five 


of six stand-alone geochemical codes, codes that are formulations of 
mathematical models that can be used in computer language to pre- 
dict chemical behavior in geological settings. All six codes have 
been placed into operation at Battelle - Northwest to conduct tests 
outlined in this report. Objectives, methodology and operational as- 
pects are discussed. 27 references, 17 figures, 28 tables. 
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21157 (EPRI-EA—3417-Vol.2, pp 3.1-3.109) Hydrologic 
test problems and simulations. Nov 1984. NTIS, PC A15/ 
MF AO1 - EPRI $28.00. File Number DE85003684. 

In Geohydrochemical models for solute migration. Volume 
2. Preliminary evaluation of selected computer codes. Final report. 

This article describes a preliminary evaluation of fourteen 
hydrologic codes, which are formulations of mathematical models 
used in computer language to evaluate fluid flow and solute trans- 
port models. The adequacy of hydrologic process models can only 
be determined through the comparison of field-scale experimental 
results with computed results. Objectives, methods and test cases 
are discussed. 26 references, 32 figures, 10 tables. 


21158 (EPRI-EA—3417-Vol.2, pp 4.1-4.5) Microbial 
test problem and simulation. Nov 1984. NTIS, PC A15/MF 
AO01 - EPRI $28.00. File Number DE85003684. 

In Geohydrochemical models for solute migration. Volume 
2. Preliminary evaluation of selected computer codes. Final report. 

This article describes the exercises to help evaluate the utili- 
ty of the computer code BIOFILM and to obtain some impressions 
of the importance of microbial processes in and below fly ash dis- 
posal sites. These processes could change the chemical forms and 
mobilities of potential toxic organics and trace metals through for- 
mation of metal organic complexes and methylated derivatives and 
modify the porosity and permeability of an ash pile on the underly- 
ing geostratum. 3 references, 4 tables. 


21159 (LA—10561-MS) Petrochemical variation of Topo- 
pah Spring tuff matrix with depth (stratigraphic level), drill 
hole USW G-4, Yucca Mountain, Nevada. Byers, F.M. Jr. 
(Los Alamos National Lab., NM (USA)). Dec 1985. Con- 
tract W-7405-ENG-36. 39p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86007207. 

This study describes and interprets petrochemical variation 
of the matrix (excluding fractures and large gas cavities) of the To- 
popah Spring Member of the Paintbrush Tuff. This tuff includes the 
candidate host rock for a high-level nuclear waste repository at 
Yucca Mountain on the Nevada Test Site. Cored hole USW G-4, 
near the site of a potential exploratory shaft at Yucca Mountain, 
penetrated 359.4 m (1179 ft) of the member within the unsaturated 
zone. This study shows that petrographic textures and chemistry of 
the matrix vary systematically within recognizable lithologic subun- 
its related to crystallization (cooling) zones, welding (compaction) 
zones, and compositional zones (rhyclite versus quartz latite). The 
methods used for this study include petrographic modal thin section 
analysis using an automated counter and electron microprobe analy- 
sis of the groundmass. Distinctive textural categories are defined, 
and they can be ranked from finest to coarsest as vitrophyre (glass), 
cryptocrystalline groundmass, spherulites, granophyre, lithic frag- 
ments, and phenocrysts. The two main groundmass compositions 
are also defined: rhyolite high silica) and quartz latite. The value of 
these petrochemical studies lies in providing microscopic criteria 
for recognizing the zonal subunits where they may have greatly 
limited exposure, as in mined drifts and in core from horizontal drill 
holes. For example, the lower nonlithophysal zone can be distin- 
guished microscopically from the middle nonlithophysal zone by 
(1) degree of compaction, (2) amount of quartz, and (3) amount of 
lithic fragments. The variability between these textural categories 
should also be considered in designing physical and chemical tests 
of the Topopah Spring. 


5805 Oceanography 


REFER ALSO TO CITATION(S) 19247 


21160 (CONF-8505239—1) Pandora: an eleven-box geo- 
chemical model of the world ocean. Peng, T.H.; Broecker, 
W.S. (Oak Ridge National Lab., TN (USA); Columbia 


Univ., Palisades, NY (USA). Lamont-Doherty Geological 
Observatory). 1985. Contract AC05-840OR21400. 10p. Ss, 
PC A02/MF A01; GPO Dep. File Number DE86006122. 
From Carbon transfer conference; Lake Arrowhead, CA, 
USA (5 May 1985). 
To evaluate the impacts on the CO, content of the atmos- 
phere caused by possible differences between the operation of the 
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glacial and the interglacial ocean-atmosphere systems, an 11-box 
global ocean model was developed which operates something like 
the real system. The individual reservoirs in this model are identi- 
fied as (1) northern Atlantic, (2) surface Atlantic, (3) intermediate 
North Atlantic, (4) deep Atlantic, (5) intermediate South Atlantic, 
(6) surface Antarctic, (7) deep Antarctic, (8) intermediate Indopaci- 
fic, (9) surface Indopacific, (10) deep Indopacific, and (11) northern 
Pacific. This report discusses the basic model structure. 5 figs., 1 
tab. (ACR) 


21161 (NP—6751211) Research ship ‘Meteor’ voyage No. 
64, East Atlantic - Biocircle, East Atlantic - Warm Water 
Sphere. January-May 1983. Siedler, G.; Peters, H.; Schnack, 
D.; Weikert, H. (Kiel Univ. (Germany, F.R.). Inst. fuer 
Meereskunde). 1983. 109p. (In German). NTIS (US Sales 
Only), PC A06/MF A01. File Number DE86751211. 

This journey comprised two research programmes for adja- 
cent ocean areas. The East Atlantic-Biocircle programme covering 
the first five voyage stages was intended for studying the questions 
of by what structure in the current area and by what biological ad- 
aptations the plankton manages to prevent being drifted away from 
the updrift areas off the West African Coast - which would be fatal 
- and to form quasi-stationary populations. The East Atlantic-Warm 
Water Sphere programme covering the last voyage stages was deal- 
ing with the issues of what the significance of water mass trans- 
ports in the Canary Isle basin is concerning heat and substance ex- 
change in the North Atlantic vortex and what the proportion of 
transports at oceanic fronts is within total transport in this area. 
(orig./PW). 


21162 (SAND—85-1729) Research, progress, and the de- 
simulation and dispersal characteristics of 


cal Oceanograph 
land, 7-11 January 1985. Robinson, A.R.; Marietta, M.G. 
(eds.). (Harvard Univ., Cambridge, MA (USA); Sandia Na- 


tional Labs., Albuquerque, NM (USA)). Jan 1986. Contract 
AC04-76DP00789. 188p. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE86005969. 

This year, the Seabed Working Group’s Physical Oceanogra- 
phy Task Group (POTG) scientific working meeting focused on 
sites, including their numerical simulation by regional eddy resolv- 
ing models (REMs), local dispersion studies and other applications 
associated with subseabed disposal. Evaluation of model credibility 
leads directly to the topic of data requirements. Correspondingly, 
three specific North Atlantic sites were chosen in advance of the 
meeting for detailed review and consideration as model verification 
study sites. Widely disparate data sets, all interrelatable through the 
models, were included. Results of the site reviews led naturally to 
consideration of future data needs. Observational planning focused 
on REM needs. However, in modeling as well as in nature, an 
equally important question is what happens on larger scales, i.e., 
how does the site relate phenomenologically to its surroundings and 
to the ocean as a whole. To answer that question, REMs are func- 
tionally embedded in general circulation models (GCMs). In turn, 
GCM development is intimately related to the box models (BXMs), 
so data requirement discussions all scales and all relevant 
types of oceanographic data. Development of the Mark A BXM 
continues as does work on a more complex UK BXM. Parametric 
dependency, sensitivity and probabilistic studies were designed. De- 
velopment of coastal components for the Mark A was requested. 
The POTG will design coastal boxes to assess near shore effects of 
offshore sources. 


21163 (SAND—85-7215) Data report for current meters 
on mooring Nares-1, 1983-84; Nares Abyssal Plain. Pillsbury, 
R.D.; Barstow, D.; Moore, B.; Pittock, G.; Root, D.C.; 
Simpkins, J. III; Still, R.E. (Oregon State Univ., Corvallis 
(USA). Coll. of erry 15 Jan 1986. Contract 
AC04-76DP00789. 113p. S, PC A06/MF AO1; 1; GPO 
Dep. File Number DE86007404. 

The Nares Abyssal Plain has been selected as the study area 
at which the Subseabed Disposal Project (SDP) will carry out a 
risk assessment, validate the environmental models, and perform a 
site characterization for the 1989 concept assessment. Additionally, 
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and of equal importance, the Nares work will enable us to develop, 
in an efficient and cost-effective manner, the techniques and the 
tools that will make it possible to perform a reliable risk assessment 
and site characterization (including model validation) for any loca- 
tion that is likely to be selected as a potential repository site. This is 
the first of a series of data reports on results from current meter 
moorings deployed on the Nares Abyssal Plain. This information 
will be used for oceanographic characterization of the site, for 
model development and model validation, and to permit proper in- 
terpretation of different measurements from other SNL contractors. 
The Nares 1 current meter mooring was installed on cruise CI 8309 
aboard the R/V C. ISLEN in August 1983. The recovery cruise 
was 13 months later in September 1984 aboard the R/V EN- 
DEAVOR on cruise EN-121. The mooring was recovered success- 
fully with all of the meters and sediment traps. Meter 5858 failed 
by leaking. The data from the other meters were of extremely high 
quality. The other instruments operated until recovery, with all sen- 
sors operating correctly. 
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REFER ALSO TO CITATION(S) 20490, 20728, 20806, 20837 


(AD-A—160427/1/XAB) Helios spacecraft and 
earth-perspective observations of three looplike solar mass- 
ejection transients. Howard, R.A.; Sheeley, N.R.; Michels, 
D.J.; Koomen, M.J. (California Univ., San Diego (USA)). 1 
Jun 1985. 8p. NTIS, PC A02/MF AO1. 

Three looplike mass-ejection transients observed from earth 
with the SOLWIND coronagraph and the solar-maximum mission 
coronagraph are imaged by Helios spacecraft zodiacal light photo- 
meters. Because the Helios spacecraft are not earth orbiting, views 
of these ejections from the two perspectives allow conclusions to 
be drawn about their three-dimensional shapes. The mass ejection 
of May 24, 1979, in Helios data is concentrated in an outer struc- 
ture followed by bright features separated by a region of depleted 
material. The ejections of June 18 and 29, 1980, appear restricted in 
position angle in Helios observations to less and the same, respec- 
tively, as in coronagraph observations. The observations imply that 
the ejections essentially retain their basic structure and speed out ot 
heights (O.2-0.4 AU) observed by the Helios spacecraft. 


21165 (AD-A—160428/9/XAB) Helios observations of 
the earthward-directed mass ejection of 27 November 1979. 
Jackson, B.V. (California Univ., San Diego (USA)). 1985. 
9p. NTIS, PC A02/MF AO0O1. 

The Helios spacecraft zodiacal light photometers are used to 
observe the earthward-directed solar mass-ejection transient that 
completely circles the Sun in coronagraph observations. At this 
time, Helios B was situated 30° east of the Sun-Earth line at 0.5 
AU. The brightness increase moved outward directly along the 
Sun-Earth line over a period of approximataely 24 hr, indicating a 
strong collimation of the ejection. The outward motion and mass 
estimates of the ejected material from the photometers compared 
with near-Earth observations from IMP spacecraft show that at 
least a portion of the density increase observed at Earth on 29 and 
30 Novermber was associated with this ejection. 


21166 (AD-A—160629/2/XAB) Solar coronal white light, 
Fe X, Fe XIV and Ca XV observations during 1984, An atlas 
of synoptic charts. Technical note. Sime, D.G.; Fisher, R.R.; 
Altrock, R.C. (National Center for Atmospheric Research, 
Boulder, CO (USA)). 7 Oct 1985. 76p. (NCAR/TN—251). 
NTIS, PC A05/MF AOl1. 

Synoptic observations of the solar corona in white light and 
in three emission lines (Calcium XV at 5964 A, Iron XIV at 5303 
A, and Iron X at 6374 A) were carried out. The observations pro- 
vide a record of the distribution of the density of the corona as 
well as the distribution and brightness of the hotter regions of the 
corona over the year. These data are presented in the form of syn- 
optic maps for each rotation during the year for the purpose of pro- 
viding a context for the investigations to take place during the Joint 
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Study of Coronal and Prominence Plasmas. In this way, it is pro- 
posed both to describe the data coverage achieved and summarize 
the large-scale. properties of the corona in this late descending 
phase of the solar cycle. 


21167 (AD-A—160763/9/XAB) ASTRO-ARRAY: a 

space-based, coherent radio interferometer array. Memoran- 
dum report. Weiler, K.W.; Spencer, J.H.; Johnston, K.J. 
(Naval Research Lab., Washington, DC (USA). 31 Oct 
1985. 49p. (NRL-MR—5657). NTIS, PC A03/MF AOl. 

With the proven techniques of radio astronomy and the rap- 
idly advancing technology of space science, it is clear that the ex- 
pansion of radio astronomy arrays beyond the limits of the Earth's 
surface is called for. Therefore, a preliminary discussion of the 
design and capability fo a purely space based array is presented. 
The science which can be done with such a high resolution, high 
sensitivity radio telescope array is discussed and a number of the 
parameters of a system are developed. A coherent interferometer 
array is possible with reasonable extensions of parameters of a 
system are developed. A coherent interferometer array is possible 
with reasonable extensions of parameters of a system are developed. 
A coherent interferometer array is possible with reasonable exten- 
sions of present technology and such a telescope will lead to major 
advances ind the areas of astrometry, the study of radio stars and 
radio supernovae, the investigation of astronomical masers, and the 
determination of the properties of the Milky Way nucleus and the 
active regions of normal galaxies, radio galaxies, and quasars. It is 
clear that an array of high orbit radio antennas linked to the low 
orbit Space Station represents the next logical step in the progres- 
sion to continually higher resolution and sensitivity for radio as- 
tronomy. 


21168 (AD-A—160849/6/XAB) Search for long-lived ve- 
locity fields at the solar poles. Durney, B.R.; Cram, L.E.; 
Guenther, D.G.; Keil, S.L.; Lytle, D.M. (Air Force Geo- 
physics Lab., Hanscom AFB, MA (USA)). 15 May 1985. 
12p. (AFGL-TR—85-0233). NTIS, PC A02/MF AO1. 

A search was made in the polar regions of the Sun for large- 
scale (50-200 Mm) velocity fields with lifetimes of the order of the 
solar rotation period (somewhat > 30 days). The observations 
show that any such large-scale, long-lived velocity patterns in the 
polar regions must have an amplitude less than 5 m/s. Marginally 
significant detections (at a 2-3 sigma level) were made of two kinds 
of structures with amplitudes of order 3 m/s approx. 150 Mm; the 
other has a period approx. 24 days and a scale approx. 100 Mm. 
Tentatively, the first structure was interpreted as being of super- 
granular orgin and the second as the overshooting of the dominant 
convective mode of the lower solar convection zone - the gaint 
granulation. 


21169 (CONF-821227—, pp 1-14) New inflationary uni- 
verse. Guth, A.H. (Massachusetts Institute of Technology, 
Cambridge). 1984. New York Academy of Sciences, 2 East 
63rd Street, New York, NY. File Number T185010843. 
Contract AC02-76ER03069. 

From 11. Texas symposium on relativistic astrophysics; 
rn TX, USA (12 Dec 1982). 

‘Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The new inflationary universe is a scenario in which the uni- 
verse supercools by many orders of magnitude below the critical 
temperature of a phase transition predicted by grand unified theo- 
ries, and in the process it expands exponentially by many orders of 
magnitude. The word new refers to a modification of the authors 
original proposal which was suggested independently by Linde and 
by Albrecht and Steinhardt. They suggested a new mechanism by 
which the phase transition could take place solving some crucial 
problems that were created by the authors original proposal. Unfor- 
tunately the new inflationary universe could not correctly account 
for the density fluctuations in the universe. The author views this 
not as a failure but as an encouraging near miss. Guth believes that 
the basic idea of inflation appears to be correct. It is a very simple 
and natural idea in the context of spontaneously broken gauge theo- 
ries and it seems to solve some very fundamental cosmological 
problems. On the other hand the details are certainly not straight as 
the density fluctuations in the SU (5) new inflationary scenario turn 
out to be too large. The author believes that the cosmology is not 
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working out right because the underlying particle physics is not 
correct in detail. 64 references, 1 figure. 


21170 (CONF-821227—, pp 15-32) Microcosmology: new 
particles and cosmology. Pagels, H.R. (Rockefeller Univ., 
New York, NY). 1984. New York Academy of Sciences, 2 
East 63rd Street, New York, NY. File Number T185010843. 
From 11. Texas symposium on relativistic astrophysics; 

Austin, TX, USA (12 Dec 1982). 
Available from Annals of the New York Academy of Sci- 

ences, Volume 422, Mar 23, 1984. 
paper reviews the role of cosmology and astrophysics 
in providing information on the properties of new hypothetical par- 
ticles that emerge as field quanta from unified relativistic quantum 
field theories. The emphasis is on supersymmetric field theories and 
the gravitino and photino, but they also discuss the axion and ma- 
joron. Other topics include the role of heavy quanta and the galaxy 
formation and origin problems. This article reviews the role that 
some of the known and hypothetical particles of high-energy phys- 
ics play in astrophysics and cosmology. Such a review is necessari- 
ly speculative. The common ground of high-energy physicists and 
the relativistic cosmologists is the early universe - a region of 
energy and momentum, time and space, for which they have the 
least confidence about their knowledge of what is going on. Yet 
such a circumstance is what creates the intellectual challenge. 71 

references, 5 figures. 


21171 (CONF-821227—, pp 33-43) Massive Magnetic 
monopoles in cosmology and astrophysics. Kolb, E.W. (Los 
Alamos National Lab., NM). 1984. New York Academy of 
Sciences, 2 East 63rd Street, New York, NY 10021. File 
Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Not only do magnetic monopoles provide a natural explana- 
tion for charge quantization, but the authors must exist in grand 
unified theories. In such theories, the monopole is very massive, 
and the early universe is probably the only source for productions. 
The early universe should have provided a plentiful supply of mon- 
opoles. In fact, the simplest prediction one might make results in a 
monopole density 10'* orders of magnitude too large. This impor- 
tant cosmological probe of the early universe tells us that either the 
simple picture of unification or the simple picture of the early uni- 
verse is seriously wrong. There have been several proposals to 
solve the monopole problem, they all have important implications 
for cosmology, and could potentially alter our picture of the early 
universe. Detection of a monopole would be strong evidence that 
the universe was once at a temperature greater than 10'5 GeV. 
There have been several recent terrestrial searches for massive 
magnetic monopoles. One experiment can be interpreted as detec- 
tion of a monopole. If this experiment is confirmed, then the flux of 
magnetic monopoles would be many orders of magnitude too large 
for us to understand the existence of galactic magnetic fields. There 
are theoretical indications that the cross section for monopole-in- 
duced proton decay is a strong cross section. If this is true, then a 
galactic monopole flux greater than 20-7? cm™? s~! sr~! would 
result in an enormous x-ray luminosity for neutron stars. Therefore, 
a detection of monopoles on earth would not only mean that galac- 
tic magnetic fields do not exist, but that neutron stars do not exist. 
Not only do magnetic monopoles provide a probe of particle phys- 
ics, but potentially are a great source of information in astrophysics. 
48 references, 2 figures. 


21172 (CONF-821227—, pp 56-81) General relativistic 
collapse of rotating stars. Nakamura, T. (Kyoto Univ., 
Japan). 1984. New York Academy of Sciences, 2 East 63rd 
Street, New York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

When a rotating star begins to collapse, the gravity becomes 
so strong that there appears a region from which even a photon 
cannot escape. After the distortion of space-time is radiated as 
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gravitational waves, a Kerr black hole is formed finally. One of the 
main goals for numerical relativity is to simulate the collapse of a 
rotating star under realistic conditions. However, to know both the 
dynamics of matter and the propagation of gravitational radiation 
seems to be very difficult. Therefore, in this paper the problem is 
divided into 4 stages. They are: (1) The time evolution of pure 
gravitational waves is calculated in a 2-D code. (2) In this stage, 
the author tries to understand the dynamics of a collapsing, rotating 
star in 2D code. (3) Combining the techniques from stages 1, 2, the 
author tries to know both the dynamics of matter and the propaga- 
tion of gravitational waves generated by the nonspherical motion of 
matter. (4) The author simulates the gravitational collapse of a ro- 
tating star to a black hole in 3D. 25 references, 12 figures, 1 table. 


21173 (CONF-821227—, pp 82-89) Adiabatic theories of 
galaxy formation and pancakes. Part le struc- 
ture. Bond, J.R.; Szalay, A.S. (Cambridge Univ., England). 
1984. New York Academy of Sciences, 2 East 63rd Street, 
New York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

‘Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23,1984. 

The structure of the universe is dominated by distinctive 
large-scale features: superclusters, with lengths of order 20-100 
Mpc, that are often more stringlike than sheetlike. Rather than 
being isolated, there are hints of a network structure to the super- 
clusters, with large voids almost free of galaxies in between. This 
paper reviews how the presently observed distribution of galaxies 
may arise if the neutrino or some other collisionless relic of the big 
bang is endowed with a rest mass of the order 10-10* eV. 38 refer- 
ences, 2 figures. 


21174 (CONF-821227—, pp 90) Pancakes and the forma- 
tion of galaxies: neutrinos and other ‘inos. Shapiro, P.R.; 
Struck-Marcell, C. (Univ. of Texas, Austin). 1984. New 
York Academy of Sciences, 2 East 63rd Street, New York, 
NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The view that structure in the universe - galaxies, clusters, 
superclusters, voids - formed when large-scale adiabatic density 
perturbations grew by gravitational instability in the postrecombina- 
tion Friedmann universe has been examined in the context of recent 
suggestions that the mass-density of the universe is dominated by 
certain finite mass, weakly interacting, elementary particles, or ‘inos 
(e.g., massive neutrinos, gravitinos, photinos), predicted by grand 
unified theories of particle physics. In order to test the hypothesis 
that galaxies can form within this so-called pancake scenario, de- 
tailed, numerical hydrodynamical calculations have been performed 
of the one-dimensional, plane-symmetric growth of combined 
baryon-'ino pancakes in a homogeneous, isotropically expanding 
universe for a range of pancake sizes and collapse red shifts. The 
effects of ionization, recombination, radiative and Compton cooling, 
and thermal conduction are all explicitly included. 


21175 —s oe tac » pp 91-94) Texture of the Uni- 


verse. Kirshner, er, A. Jr.; Schechter, P.L.; 
Shectman, S.A. (nis. of Michigan, Ann Arbor). 1984. 
New York Academy of Sciences, 2 East 63rd Street, New 
York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

‘Available from of the'New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984 

This paper looks at the distribution of galaxies in the uni- 
verse. 20 references, 1 figure. 


21176 (CONF-821227—, pp 95-105) Development of 
galaxy clusters. Salpeter, E.E. (Cornell Univ., Ithaca, NY). 
1984. New York Academy of Sciences, 2 East 63rd Street, 
New York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 
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This paper concentrates on an individual cluster of galaxies, 
the matter surrounding it, and the galaxies of which it is composed. 
A number of different questions are related to each other and to the 
dynamic development of a cluster: (1) Were individual galaxies 
formed earlier or later than the first contraction of the cluster in 
which they now live? How is the Hubble type of a galaxy related 
to the galaxy’s environment? (2) Is much of the invisible mass in the 
universe as a whole attached to individual galaxies or is most of it 
loose? More specifically, does the loose invisible matter asscciated 
with a cluster reside mainly at smaller or larger distances from the 
cluster center than the visible galaxies? (3) What is the physical 
nature of the invisible matter? This paper concentrates on just two 
possibilities - low-mass stars and massive neutrinos. A comprehen- 
sive review of clusters is not given but the author concentrates on a 
few subtopics. Two important theorems about observational cos- 
mology are discussed. These two theorems (meant only partially in 
jest) are well known to all astronomers, but theoretical physicists 
may not be so familiar with them. 38 references, 1 figure. 


21177 (CONF-821227—, pp 106-117) Big bang nucleo- 
synthesis: gateway to the very early universe. Turner, M.S. 
(Univ. of Chicago, IL). 1984. New York Academy of Sci- 
ences, 2 East 63rd Street, New York, NY 10021. File 
Number T185010843. Contract AC02-80ER 10773. 

From 11. Texas symposium on. relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

In this article the author reviews the status of the concord- 
ance of the standard model of primordial nucleosynthesis with cur- 
rent observation data. As both a preview and a brief summary the 
author states that at the present the standard model is consistent 
with all the observational data provided that the baryon-to-photon 

~ (3-7) x 10-*° and the number of light neutrino species (or the 
equivalent number of other light species) N/sub nu/ = 4; if one 
accepts the validity of the standard model, these can be taken to be 
constraints on eta and N/sub nu/. Should the primordial mass frac- 
tion of *He be found to be = 0.22, the standard model is in serious 
trouble. 60 references, 5 figures. 


21178 (CONF-821227—, pp 118-125) Nature and signifi- 
cance of the mass distribution in the universe. Peebles, P.J.E. 
(Dominion Astrophysical Observatory, Victoria, British Co- 
lumbia). 1984. New York Academy of Sciences, 2 East 63rd 
Street, New York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Measures of the mass distribution on scales greater than a 
few kpc have considerably improved in the last few years. In this 
paper the status of some of the measures and the interpretations of 
the results are reviewed. 37 references, 1 figure, 1 table. 


21179 (CONF-821227—, pp 126-139) 300-inch new 
Texas Telescope. Smith, H.J. (Univ. of Texas, Austin). 1984. 
New York Academy of Sciences, 2 East 63rd Street, New 
York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 

ences, Volume 422, Mar 23, 1984. 

This paper outlines the present status of the 7.6 m Texas Tel- 
escope. The telescope will be located at the McDonald Observato- 
ry which is a subcampus of the University of Texas. 6 figures. 


21180 (CONF-821227—, pp Se University of Cali- 
fornia ten-meter telescope project. Nelson, J. (Univ. of Cali- 
fornia, Berkeley). 1984. New York Academy of Sciences, 2 
East 63rd Street, New York, NY 10021. File Number 
TI85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 
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After 2 years of research and discussion UC astronomers de- 
cided upon the basic design for a 10-meter optical and infrared tele- 
scope. It was clear that achievement of the desired aperture of 10 
m would require substantial innovation and improvements upon ex- 
isting designs of telescopes. By far the most radical step taken is the 
decision that the primary mirror should be composed of mirror seg- 
ments. Because of the extreme accuracy desired in the optical sur- 
face, the decision to make a segmented primary carries with it the 
acceptance of the need for an actively controlled primary, another 
unusual concept. The tentative site chosen for the telescope is near 
the summit of Mauna Kea, Hawaii. Prototypes of key components 
have been developed and tested. However, a more complete engi- 
neering demonstration is desired. The university is now in the proc- 
ess of fabricating a full size segment and a reference mirror on 
which to test the control system. After the successful completion of 
the engineering tests, it is hoped that the detailed design and con- 
struction of the telescope can begin. If necessary funding is made 
available, completion of the telescope should be in 1988. 10 refer- 
ences, 27 figures. 


21181 (CONF-821227—, pp 171-179) Large optical tele- 
scopes: new views into space and time. Faber, S.M. (Univ. of 
California, Santa Cruz). 1984. New York Academy of Sci- 
ences, 2 East 63rd Street, New York, NY 10021. File 
Number TI85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The scientific opportunities of very large optical-IR tele- 
scopes are illustrated via comparison of proposed national 15-m tel- 
escope with existing 4-m-class telescopes. In the optical region, the 
15-m gives a factor of 14 gain in speed and a gain of 1.4 to 2.9 in 
limiting magnitude, depending on the type of observation. In the 
diffraction-limited infrared, the sensitivity limit for point sources is 
increased by 2.9 mag, and the speed gain is nearly 200. The in- 
crease in angular resolving power is a factor of 3.5 to 5, depending 
on the geometrical configuration of the primary mirror. Four 
sample areas of research are chosen to illustrate what these gains 
mean in terms of scientific productivity. The topics selected include 
lookback studies of galaxies and galaxy clustering, the distribution 
of nonluminous matter in the universe, spectroscopic studies of 
QSOs, and the structure of infrared protostars. These are all areas 
in which fundamental information is just out of the reach of exist- 
ing telescopes and for which the expected gains in speed and angu- 
lar resolving power would have great impact. Large optical-IR 
ground based telescopes appear to constitute versatile and cost-ef- 
fective additions to the array of existing astronomical instrumenta- 
tion. 28 references, 1 figure, 1 table. 


21182 (CONF-821227—, pp 180-181) 1.5-millisecond 
pulsar. Backer, D.C. (Univ. of California, Berkeley). 1984. 
New York Academy of Sciences, 2 East 63rd Street, New 
York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The radio pulsar, 1937 + 21, was discovered in the fall of 
1982. It spins 20 X faster than the Crab nebula pulsar and is located 
in the constellation Vulpecula. The radiation from 1937 + 21 ar- 
rives in two sharp peaks separated by 173° of rotational longitude, 
the main pulse and the interpulse. The age of 1937 + 21 is estimat- 
ed to be not much greater than 10° years assuming a pulsar like 
proper motion of 100 Km s~*. Models for the origin of the 1.5 milli- 
second pulsar fall into two classes: those that assume all pulsars 
have 10~™ gauss surface dipole fields at birth and those that allow 
neutron stars to form with low magnetic fields. 2 references. 


21183 (CONF-821227—, pp 182-185) Millisecond pulsar. 
Cheng, A.F. (Rutgers, The State Univ. of New Jersey, Pis- 
cataway). 1984. New York Academy of Sciences, 2 East 
63rd Street, New York, NY 10021. File Number 
T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available trom Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 
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Alpar et al. have suggested that the millisecond pulsar, like 
the three known binary radio pulsars, was spun up by an accretion 
disk in a binary system. The galactic bulge x-ray sources may con- 
tain millisecond x-ray pulsars. 13 references, 1 figure. 


21184 (CONF-821227—, pp 186-196) Models of type I 
supernovae and observations of SN 1981b. Branch, D. (Univ. 
of Oklahoma, Norman). 1984. New York Academy of Sci- 
ences, 2 East 63rd Street, New York, NY 10021. File 
Number TI85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Type 1 Supernovae (SN 1) appear in elliptical and irregular 
galaxies as well as in the disk population of spirals, and their spec- 
tra indicate that hydrogen is deficient if not absent completely. In- 
creasing attention is being given to the idea that a SN 1 occurs 
when mass transfer from a close companion in a binary system pro- 
vokes a white dwarf to explode. Three models of SN I are dis- 
cussed here. Two arise from the accreting white dwarf scenario 
and the third could be the result of single-star evolution. All three 
models disrupt completely, synthesize on the order of 1 mass of sun 
of Ni5® and provide on the order of 10° ergs of kinetic energy. 
The analysis of photometry and spectroscopy of SN 1981b is gener- 
ally consistent with the carbon deflagration of an accreting white 
dwarf. 33 references, 5 figures. 


21185 (CONF-821227—, pp 197-214) Core-collapse 
models of type II supernova explosions and neutron star for- 
mation. Hillebrandt, W. (Max Planck Institute for Physics 
and Astrophysics, Munich, West Germany). 1984. New 
York Academy of Sciences, 2 East 63rd Street, New York, 
NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

From observational data, it has been concluded that the pro- 
genitor stars of type II supernovae (SNII) have around (10 +/- 4) 
Mass of the sun and that there are no good direct observational ar- 
guments as to why more massive stars should explode. On the con- 
trary it has been argued that from a galactic nucleosynthesis view- 
point one encounters difficulties if all stars more massive than 12 
Mass of sun would explode. The paper discusses the star models 
where stellar evolution calculations have been performed for the 
mass range (8-10) Mass of sun, which as is shown give both super- 
nova explosions and neutron star formation. 74 references, 13 fig- 
ures. 


21186 (CONF-821227—, pp 215-232) Interaction of su- 
circumstellar 


pernovae with a medium. Chevalier, R.A. 
(Univ. of Virginia, Charlottesville). 1984. New York Acade- 
my of Sciences, 2 East 63rd Street, New York, NY 10021. 
File Number T1I85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Models for the optical light curves of type II supernovae 
have had considerable success in reproducing observations of these 
events. The models are consistent with the progenitor stars being 
massive red supergiant stars in their final phases of evolution. When 
red supergiants are observed in our galaxy, they always show evi- 
dence for mass loss in a slow (V/sub w/ ~ 10 km s~') wind. The 
mass loss rates, M, are generally not well determined and the mass 
loss mechanism is not well understood. The mass loss formula of 
Reimers implies M ~ 10~* Mass of sun yr~*. However, recent ob- 
servations have indicated mass loss rates up to about 10~* Mass of 
sun yr~*, With the higher mass loss rates, the interaction of the su- 
pernova with circumstellar matter can lead to observable effects. 
There have been recent observations of type II supernovae over 
the whole wavelength range from radio to x-rays that are not ac- 
counted for by the standard light curve models. These observations 
point to the importance of interaction with a circumstellar medium 
and are discussed here. There are indications that the interactions 
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can be observed for an extended period at radio wavelengths and 
that there are a number of extragalactic radio sources that can be 
identified with the explosions of massive stars. At present there is 
no direct evidence that interaction with a circumstellar medium 
plays an important role in the evolution of type I supernovae. 68 
references, 3 figures. 


21187 (CONF-821227—, pp 237-281) Physics of gamma- 
ray bursts. Lamb, D.Q. (Harvard-Smithsonian Center for 
Astrophysics, Cambridge, MA). 1984. New York Academy 
of Sciences, 2 East 63rd Street, New York, NY 10021. File 
Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

"Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

It is now widely believed that gamma bursts come from 
strongly magnetic neutron stars. The events that have led to this 
changed perception are reviewed. Current models of the bursts in- 
volving neutron stars are mentioned and commented on in the light 
of the most recent observations. The physical properties of the 
emission region and the radiation processes expected in strong mag- 
netic fields are discussed. In particular, it is emphasized that the ob- 
served burst spectra require the emission region to be optically thin. 
This means that the energy of the emitting plasma and/or the 
plasma itself must be continuously replenished during a burst. It 
also means that the cooling time scale of the emitting plasma is 
much shorter than the observed durations of the bursts. This im- 
plies that the burst intensity and spectrum can vary on extremely 
short time scales, and that the burst duration must have a separate 
explanation. It is also emphasized that synchrotron emission is fa- 
vored as the gamma-ray production mechanism, since for moderate 
or strong magnetic fields it is far more efficient that bremsstrah- 
lung, inverse Compton scattering, and pair annihilation, and it is 
only mechanism capable of satisfying the constraint on optical thin- 
ness while producing the observed luminosity. In conclusion sever- 
al important issues are mentioned that any attempt to explain 
gamma-ray bursts must face. 93 references, 23 figures, 1 table. 


21188 (CONF-821227—, pp 282-283) History of x-ray 
transients as seen by Vela, 1969-1979. Terrell, J. Pried- 
horsky, W.C.; Belian, R.D.; Conner, J.P.; Evans, W.D. (Los 
Alamos National Lab., NM). 1984. New York Academy of 
Sciences, 2 East 63rd Street, New York, NY 10021. File 
Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

‘Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Vela spacecraft 5A and 5B, launched into orbit in May 1969, 
were among the first to be capable of x-ray astronomy. The x-ray 
counters aboard Vela 5B operated for an unprecedented length of 
time, observing the entire x-ray sky for 10 years, until June 1979. 
These spacecraft, monitoring for nuclear tests in space with various 
detectors, were put into very high orbits at 118,000 km radius. Col- 
limated Nal detectors, sensitive to 3-12 keV x-rays, scanned the sky 
at 90° to the earth-spacecraft axis over a 6.1° FWHM (full width at 
half-maximum) square field of view. Any given source, when in 
view, was scanned every 64 s as the spacecraft rotated, with 1- 
second count accumulations in two energy channels. The entire sky 
was observed every 56 hours, half of the orbital period. During the 
10-year lifetime of the x-ray detectors, the Vela spacecraft provided 
data on many new types of sources. Cen X-4, an exceedingly bright 
X-ray transient, was observed in the summer of 1969, shortly after 
launch, and did not return to the x-ray sky until May 1979, when it 
was again observed by Vela 5B. This source also produced the first 
of many x-ray bursts detected by Vela, the bright, hard, precursor 
observed on 7 July 1969. The Vela gamma-ray detectors revealed 
the new phenomenon of gamma-ray bursts. It has recently been 
found that at least two gamma-ray bursts were also detected by the 
x-ray counters. 11 references. 


21189 es ai 284-290) Emission-line re- 


gions of quasars. Kwan, J niv. of Massachusetts, Am- 
herst). 1984. New York Academy of Sciences, 2 East 63rd 
Street, New York, NY 10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 
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Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

Quasars and active galactic nuclei have always aroused con- 
siderable interest among astronomers. The recent accumulation of 
x-ray and ultraviolet data has further spurred theoretical activity on 
this topic. An ultimate goal of this research is to uncover the origin 
of the powerful continuum radiation. One area of study that bears 
information on this problem is the properties of the matter (at ~1 
pe in the case of quasars) around the continuum source. Analysis of 
the emitted line intensities permits a determination of the physical 
conditions and abundance of elements in that region. More interest- 
ingly, knowledge of the cloud kinematics provides direct informa- 
tion about the continuum source. If the clouds were infalling 
matter, an estimate of the rate of mass input to the central engine, 
as well as its total mass, could be obtained. If the clouds were out- 
flowing matter, their mass and momenta would place constraints on 
acceleration mechanisms. The possibility also exists that the emis- 
sion-line region might affect the continuum radiation through gas 
absorption and dust reddening, and that it might itself contribute 
some continuum emission. The wealth of observational data - 
namely, the intensities of the many UV, optical, and infrared lines 
and the highly resolved line profiles - provide exacting tests for any 
theoretical model, and will lead to a definitive understanding of the 
emission-line region. The present understanding of the physical 
conditions of the emission-line gas is summarized in this paper and 
the question of the cloud kinematics are addressed. 41 references. 


21190 (CONF-821227—, pp 291-302) Line variability in 
active nuclei and the structure of the broad-line region. 
Ulrich, M.H. (European Southern Observatory, Garching, 
West Germany). 1984. New York Academy of Sciences, 2 
East 63rd Street, New York, NY 10021. File Number 
T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

The observations of the time variations of the emission lines 
in Seyfert nuclei and in particular in NGC 4151, the galaxy that has 
been the most extensively studied in the ultraviolet, are reviewed. 
In this galaxy, the variations of the line intensities and of the line 
profiles allow us to gain an insight into the structure of the broad- 
line region. The variations are consistent with a model where the 
optical thickness, the distance from the central continuum source, 
and the velocity of the clouds forming the broad-line region are 
correlated, the clouds with the highest velocities and smaller opti- 
cal thickness being closer to the center. It is argued that the promi- 
nent CIV 1550 absorption lines in NGC 3516 and NGC 4151 are 
not caused by clouds in the broad-line region. Instead the absorber 
is likely to be an outflowing sheet of gas covering a large fraction 
of the broad-line region, and located more than one light year away 
from the continuum source. 27 references, 6 figures. 


21191 (CONF-821227—, pp 303-318) Models of active 
galactic nuclei. Blandford, R.D. (California Institute of 
Technology, Pasadena). 1984. New York Academy of Sci- 
ences, 2 East 63rd Street, New York, NY 10021. File 
Number T1I85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

In this review, the author used the organizational device of 
constructing a unified model of active galactic nuclei to summarize 
recent work on a wide variety of relevant physical mechanisms. 
Only the grossest characteristics can be accommodated within this 
scheme, and there are already some inconsistencies. It is suggested 
that the primary properties of active galactic nuclei are basically 
controlled by three parameters, which can be chosen to be the 
black hole mass, the accretion rate, and the viewing angle. Of 
course the spin angular momentum and the immediate environment 
may also be influential, particularly on the evolution of active gal- 
axies. Seyferts and QSOs are associated with radiation tori orbiting 
black holes whose masses are such as to make the observed UV 
flux equal to the Eddington flux. The remaining luminosity extend- 
ing from the infrared to gamma-ray energies is attributed to a pair- 
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dominated corona heated by the underlying torus. As radiation tori 
are essentially spherical structures, they give low polarization. 78 
references, 4 figures. 


21192 (CONF-821227—, pp 319-327) Supernovae, neutri- 
no rest mass, and the middle-energy neutrino und in 
the universe. Bisnovatyi-Kogan, G.S.; Seidov, Z.F. (Space 
Research Institute, Moscow, USSR). 1984. New York 
Academy of Sciences, 2 East 63rd Street, New York, NY 
10021. File Number TI85010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Souies 422, Mar 23, 1984. 

The neutrinos emitted during the formation of the neutron 
stars and black holes form a background in the present universe, to- 
gether with the relict microwave radiation and relict neutrinos. 
About 10% Mc? is emitted in neutrinos during the formation of the 
neutron stars’® and maybe more during the formation of the black 
hole. The energy of one such neutrino, ~3-30 MeV, is much great- 
er than that of relict neutrinos and much smaller than that of the 
cosmic ray neutrinos, so they are called middle-energy neutrinos 
(MEN). It is shown here that MEN background has the density 2- 
10 x 10-** g cm~, which is larger than the density of relict micro- 
wave radiation rho/sub r/ = 4 x 10~** g cm~§, and less than the 
matter density. The MEN spectra is calculated and it is shown that 
they give 2-8 x 10~* solar neutrino units (SNU) in the solar chlo- 
rine-argon detector. The effects of the possible neutrino rest mass 
are discussed: the propagation in the expanding universe, influence 
on the spatial structure of MEN background. The horizon of the 
particle with rest mass is calculated for the expanding universe and 
it is shown that the relict neutrino horizon is of the order of the 
characteristic distance between rich clusters of the galaxies in a 
neutrino-dominated universe when m/sub nu/ ~ 30 eV. 12 refer- 
ences, 4 figures. 


21193 (CONF-821227—, pp 359-364) Astrophysical 
boosters. Kundt, W. (Univ. of Bonn, West Germany). 1984. 
New York Academy of Sciences, 2 East 63rd Street, New 
York, NY 10021. File Number T185010843. 
From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 
Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 
erent mechanisms for the relativistic acceleration of 
cosmic radiation are discussed. 20 references. 


21194 (INIS-SU—314, pp 48-50) Vacuum polarization of 

massive fields in space-time of a rotating black hole. Frolov, 

V.P.; Zel'’nikov, A.I. (AN SSSR, Moscow. Fizicheskij 

Inst.). 1983. (In Russian). NTIS (US Sales Only), PC Al7/ 

om on File Number DE86780404. (CONF-8307163— 
ol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Contribution of massive fields into the of vacuum po- 
larization in the gravitational field of a rotating black hole is dis- 
cussed. The average vacuum Hartle-Hawking value of the energy- 
momentum tensor (EMT) of the massive scalar (s=0), Dirac spinor 
(s=1/2) and vector (s=1) fields was caclculated. Calculation of the 
vacuum EMT was conducted by the method of effective De Witt 
action. It is shown that EMT components in Bayer-Lindkwist co- 
ordinates remain finite on the horizon. Circular energy flux exists 
near the black hole; this results in effects of screening (in the case 
of vector field) and antiscreening (in the case of scalar and spinor 
fields) of the angular momentum of the black hole. 


21195 (LBL—18635, pp 177) Supernovae and the nuclear 
equation of state at high densities. Baron, E.; Cooperstein, J.; 
Kahana, S. (Brookhaven National Lab., U; pton, NY). May 
1985. NTIS, PC Al2/MF AO1. File Nealiee DE85013312 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

An extensive study of the shock-explosive mechanism for 
generating Type Ii Supernovae is presented. The nuclear high den- 
sity equation of state plays an important role in the propagation and 
energetics of the shock, which it is hoped will expel the mantle and 
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envelope of a massive star leading to the observed Type II superno- 
vae display and subsequent nucleosynthesis of heavy elements. 


21196 (LBL—18635, pp 177) Successful supernovae, the 
anatomy of shocks, neutrino emission and the adiabatic index. 
Kahana, S.; Baron, E.; Cooperstein, J. (Brookhaven Nation- 
al Lab., Upton, NY). May 1985. NTIS, PC A12/MF Aol. 
File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Hydrodynamic calculations of stellar collapse in Type II su- 
pernovae are described using a variable adiabatic index and com- 
pressibility for the nuclear equation of state at high density. Initial 
models employing a relatively small mass core with low central en- 
tropy are necessary to achieve viable shocks; near success the 
models are sensitive to both neutrino emission and the high density 
equation of state. The treatment of neutrino production and trans- 
port is sketched and recent results reported. 


21197 (N—85-34862, pp vp) Importance of interstellar 
helium for the propagation of heavy cosmic rays. Ferrando, 
P.; Goret, P.; Soutoul, A. Aug 1985. NTIS, PC A$200.00/ 
MF $200.00. 

In Ninteenth International Cosmic Ray Conference. OG ses- 
sions, volume 3. 

The influence of interstellar He on the fragmentation of 
heavy cosmic rays in the interstellar medium (ISM) has long been a 
controversial subject. While H-induced cross section data are now 
avialable over broad mass and energy ranges, little data for He-in- 
duced fragmentation exists. With the recent reports of accurate 
measurements of the secondary/primary ratios in cosmic rays and 
of H-induced cross sections the problem of including interstellar He 
in propagation calculations becomes even more critical. As is 
argued the escape lengths lambda e deduced from the B/C+) and 
Sc-Cr/Fe ratios cannot be reconciled within the frame of a simple 
leaky box model assuming the ISM composed of pure H. It is quite 
remarkable that the discrepancy is especially large in the GeV 
region where (1) secondary/primary ratios measured by several 
groups agree fairly well and (2) fragmentation cross sections have 
been recently measured with good accuracy. 


21198 (N—85-34862, pp vp) Neutron-rich nuclei in 
cosmic rays and Wolf-Rayet stars. Prantzos, N.; Arnould, 
M.; Arcoragi, J.P.; Casse, M. Aug 1985. NTIS, PC 
A$200. 00/MF $200. 00. 

In Ninteenth International Cosmic Ray Conference. OG ses- 
sions, volume 3. 

Wolf-Rayet stars figure prominently in astrophysical re- 
search. As a bonus, they seem to offer, in the recent past, an inter- 
esting connection between classical astronomy and high energy as- 
trophysics due to their unusual composition and their huge mechan- 
ical power. The material flowing from WC stars (carbon-rich WR 
stars) contains gas which has been processed through core-helium 
burning, i.e., considerably enriched into C-12, O-16, Ne-22, and 
Mg-25,26. This composition is reminiscent of the cosmic ray source 
anomalies. Encouraging agreement is obtained with observation in 
the mass range 12<A>26 assuming acceleration of wind particles 
at the shock that delineates the WR cavity and adequate dilution 
with normal cosmic rays. 


21199 (N—85-35848, pp v) Determination of primary 
energy in nucleus-nucleus collisions and the high P(sub)T tail 
of alpha particles. Freier, P.S.; Atwater, T.W. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A determination of primary energy is required in order to 
study the energy dependence of meson multiplicity in A-A colli- 
sions in cosmic rays. Various procedures which estimate the energy 
of a primary nucleus from its interaction were investigated. An av- 
erage of two methods were used, one using pions and wounded 
protons and the other using spectator protons and alpha particles. 
The high P sub T tail observed for Z = 2 fragments requires a 
modification of the latter method. 
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21200 (N—85-35968, pp vp) Production mechanism of 
radio pulses from large extensive air showers. Datta, P.; 
Pathak, K.M. Aug 1985. NTIS, PC A$200.00/MF $200.00. 

In Nineteenth International Cosmic Ray Conference. HE 
Sessions, volume 7. 

None of the theories put forward so far to explain radio 
emission from cosmic ray showers has been successful in giving a 
satisfactory explanation for all the experimental data obtained from 
various laboratories over the globe. It has been suggested that emis- 
sion mechanism at low and high frequencies may be quite different. 
This calls for a new theoretical look into the phenomenon. Theo- 
retical as well as experimental results indicate that the frequency 
spectrum is rather flat in the frequency range 40 to 60 MHz. Above 
80 MHz, the radio emission can be explained with the help of geo- 
magnetic mechanisms, but at very low frequency ( 10 MHz), mech- 
anisms other than geomagnetic are involved. 


21201 (N—86-11137) Galileo: ae ¢ _ Jupiter's 
system. Johnson, T.V.; Yeates, C.M.; ; Fanale, 
F.P.; Frank, L.; Hunten, D.M. (Jet jana Labs Pasade- 
na, CA (USA)). Jun 1985. 179p. NTIS, PC A09/MF AOl. 

The scientific objectives of the Galileo mission to the Jovian 
system is presented. Topics discussed include the history of the 
project, our current knowledge of the system, the objectives of 
interrelated experiments, mission design, spacecraft, and instru- 
ments. The management, scientists, and major contractors for the 
project are also given. 


21202 (N—86-11139) Modeling analysis program for the 
JPL table mountain Io sodium cloud. Interim Report, 1 June- 
31 August 1985. Smyth, W.H.; Goldberg, B.A. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Dec 1984. 23p. NTIS, PC 
A02/MF A0O2. 

A data quality review for the entire set of the 1981 Region 
B/C images has been completed and is presented. The review indi- 
cates that almost all images are of sufficient quality to be valuable 
in our analysis of this data set. Five data-correlation studies for the 
same data set have also been completed and are useful in classifying 
and studying the sodium cloud morphology and its interactions 
with solar radiation pressure and the plasma torus. Additional 
progress in developing new image processing techniques and in im- 
proving the Io sodium cloud model is also discussed. 


21203 (N—86-11141) Directionality of bremsstrahlung 
from relativistic electrons in solar flares. Dermer, C.D.; 
Ramaty, R. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Sep 1985. 40p. NTIS, PC A03/MF AO1. 

Angular and energy spectra of bremsstrahlung have been 
calculated from anisotropic electron distributions in solar flares. Re- 
sults have been compared to observations of gamma-ray limb- 
brightening and to data on the variation of the gamma-ray spec- 
trum with flare position on the sun. 


21204 (N—86-14078) 1983 NASA/ASEE Summer Facul- 
research 


ty Fellowship Research Program a, ro 
W.J.; Duke, M.B. (National Aeronautics and S 
istration, Houston, TX (USA). Lyndon B. Jenson Spa Space 
Center). Sep 1983. 409p. NTIS, PC A18/MF Ai 

The faculty fellows spent 10 weeks engaged ie a research 
project commensurate with their interests and background. They 
worked in collaboration with a NASA/JSC colleague. This docu- 
ment is a compilation of final reports on their research during the 
summer of 1983. 


21205 (N—86-14078, pp vp) Electron microscopic obser- 
vations of hydrogen implantation in ilmenites. Blanford, G.E. 
Sep 1983. NTIS, PC A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

Hydrogen ion beams were found to form submicrometer, 
bumpy textures on the surface of ilmenite grains. From this effect, 
it is believed that similar bumpy textures seen on lunar ilmenite, py- 
roxene, and olivine grains are likely to be caused by solar wind ir- 
radiation. As a consequence, the concentration of bumpy textured 
grains may be a useful index of surface maturity for lunar soils. An 
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atempt was made to search for grains with these bumpy textures in 
interplanetary dust and lunar and meteoritic regolith breccias in 
order to obtain information about the duration of their exposure to 
the solar wind. Solar wind irradiation was simulated on natural, ter- 
restrial ilmenite. Hydrogen ion beams were directed at small grains 
and polished sections which were then examined by electron mi- 
croscopy. 


21206 (N—86-14078, pp vp) Some applications of Lie 
groups in astrodynamics, Jackson, A.A. Sep 1983. NTIS, PC 
A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

Differential equations that arise in astrodynamics are exam- 
ined from the standpoint of Lie group theory. A summary of the 
Lie method is given for first degree differential equations. The 
Kepler problem in Hamiltonian form is treated by this method. Ex- 
tension of the Lie method to optimal trajectories is outlined. 


21207 (UCRL—93621) Toward a permanent lunar settle- 
ment in the coming decade: the Columbus Project. Hyde, 
R.A.; Ishikawa, M.Y.; Wood, L.L. (Lawrence Livermore 
National Lab., CA (USA)). 19 Nov 1985. Contract W-7405- 
ENG-48. 28p. (CONF-8511155—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86006709 

From U.S. Space Foundation symposium; Coteus Springs, 
CO, USA (20 Nov 1985). 

The motivation for creating a permanent lunar settlement is 
sketched, and reasons for doing so in the coming decade are put 
forward. A basic plan to accomplish this is outlined, along techni- 
cal and programmatic axes. It is concluded that founding a lunar 
settlement on the five hundredth anniversary of the Columbus land- 
ing - a Columbus Project - could be executed as a volunteer-inten- 
sive American enterprise requiring roughly six thousand man-years 
of skilled endeavor and a total Governmental contribution of the 
order of a half-billion dollars. 8 figs. 


21208 Invisible axions and the QCD phase transition in 
the early Universe. DeGrand, T.; Kephart, T.W.; Weiler, 
T.J. (Physics ent, University of Colorado, Boulder, 
Colorado 80309). Physical Review [Section] D: Particles and 
Fields; 33: No. 4, 910-914(15 Feb 1986). Contract AC02- 
81ER40025;AC02-76ER01428;FG05-85ER40226. 

We examine, in detail, the conditions under which the quark- 
hadron phase transition in the early Universe can influence the pre- 
viously determined upper bound on the axion decay constant f/sub 
a/< or ~5 x 10’? GeV. By integrating the axion equation of 
motion (in general and in a specific model) through the phase tran- 
sition we find that if the phase transition is sufficiently abrupt the 
limit on f/sub a/ may change by an order of magnitude in either 
direction (depending on initial conditions); the most probable result 
is a tightening of the bound by a factor ~5. Sensitive axion detec- 
tors, as are now being contemplated, could conceivably provide in- 
formation on the Universe at ~ 10~5 sec after the big bang. 


21209 Role of string excitation in the last stages of 
black-hole evaporation. Bowick, M.J.; Smolin, L.; Wijeward- 
hana, L.C.R. (Physics ent, Yale University, New 
Haven, Connecticut 06511). Physical Review Letters; 56: No. 
5, 424-427(3 Feb 1986). Contract AC02-76ER03075. 

We argue that the massive modes of the superstring can play 
an important role in the last stages of black-hole evaporation. If the 
Bekenstein-Hawking entropy is the true statistical entropy of an 
evaporating black hole, it becomes probable for a black hole to dis- 
appear by making a transition to an excited string state. This excit- 
ed string state can then decay to massless radiation, avoiding the 
naked singularity of the semiclassical picture. We also construct the 
energy-volume phase diagram separating the three phases: pure ra- 
diation, black hole and radiation, and massive string modes and ra- 
diation. 
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21210 Phenomenology and cosmology with superstrings. 
Lazarides, G.; Panagiotakopoulos, C.; Shafi, Q. (Physics Di- 
vision, School of Toibaclsny, University of Thessaloniki, 
Thessaloniki, Greece). Physical Review Letters; 56: No. 5, 
432-435(3 Feb 1986). Contract AC62-81ER40033;FG02- 
84ER40176. 

We discuss how realistic low-energy physics can arise from 
the E, x Es superstring. A key role is played by the discrete sym- 
metries which typically arise after compactification. Cosmological 
problems are avoided because the discrete symmetry we employ is 
shown to be effectively embedded in a Peccei-Quinn symmetry. 
The models we present seem to satisfy the known phenomenologi- 
cal and cosmological constraints. In particular they possess a harm- 
less axion. The existence of topologically stable superconducting 
vortices (strings), surviving until today, is also predicted. 


21211 Effect of a fibril magnetic field on solar p-modes. 
Bogdan, T.J.; Zweibel, E.G. (High Altitude Observatory, 
National Center for Atmospheric Research). Astrophysical 
Journal; 298: No. 2, 867-875(15 Nov 1985). Contract AC02- 
76CH03073. 

We obtain the dispersion relation for acoustic plane waves 
that scatter coherently from an ensemble of parallel magnetic flux 
tubes when the wave vector is perpendicular to the flux-tube axes. 
When the magnetic flux tubes are distributed uniformly and possess 
radii that are small compared with the wavelength, the frequency 
can be calculated exactly. The waves are damped slightly due to a 
loss of coherence, and are shifted downward or upward in frequen- 
cy relative to a medium devoid of magnetic fibrils, depending pri- 
marily on whether the flux tubes are more or less dense than their 
surroundings. 


21212 Can “warm” particles provide the missing mass in 
dwarf galaxies?. Melott, A.L.; Schramm, D.N. (Astronomy 
and Astrophysics Center, Enrico Fermi Institute, University 
of Chicago). Astrophysical Journal; 298: No. 1, 1-7(1 Nov 
1985). Contract AC02-80ER 10773. 

Particles which decouple before quark confinement in a hot 
big bang will have « number density significantly below that of 
relic neutrinos. Fermions whose mass exceeds ~500 eV may clus- 
ter in dwarf galaxies without violating phase space constraints; 
however, the free-streaming mass scale for such particles is much 
larger than a dwarf galaxy mass. Results from a numerical simula- 
tion show that this free streaming does not mean such particles 
cannot provide the missing mass in dwarf galaxies, so long as such 
dwarf galaxy halos constitute a small fraction of the dark matter in 
the universe. It is shown that the results of the simulation are not 
affected by two-body scattering. 


21213 Neutron capture processes in astrophysics. Math- 
ews, G.J.; Ward, R.A. (Lawrence Livermore National Lab., 
CA, USA). Reports on Progress in Physics; 48: No. 10, 1371- 
1418(Oct 1985). 

The development of the field of study of neutron capture 
processes in astrophysics is reviewed as a gradual evolution of im- 
proving microscopic input nuclear physics coupled with more so- 
phisticated stellar models and computational technology. Particular 
emphasis is placed on discussion of contemporary scenarios for the 
stellar environments responsible for the nucleosynthesis of heavy 
nuclei. The division into slow (s-process) and rapid (r-process) nu- 
cleosynthesis regimes is described and the evolution toward scenar- 
ios, which involve neutron fluxes intermediate between these two 

es is discussed. Uncertainties in the theories and input phys- 
“its are highlighted. 


21214 Energetic ions upstream of Jupiter's bow shock. 
Krimigis, S.M.; Zwickl, R.D.; Baker, D.N. (Johns Hopkins 
Univ., Laurel, MD; Los Alamos National Lab., NM). Jour- 
nal of Geophysical Research; 90: 3947-3960(May 1985). 

In an analysis of the Jovian ion events, Baker et al. (1984) 
have found that there appears to be a spectral hardening as the 
interplanetary magnetic field (IMF) changed orientation from the 
postnoon to a prenoon connection point. It was also observed that 
ion events were accompanied by long-period (approximately 10 
min) waves whose presence was weakly related to a decrease in the 
ion anisotropy. The present investigation examines in substantial 
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detail the development of the ion energy spectrum over the full 
range (approximately 30 keV to approximately 4 MeV). The results 
of the investigation show that the energy spectra are dominated by 
heavy ions (presumed to be oxygen and sulfur) at higher (approxi- 
mately equal to or greater than 300 keV) energies. 45 references. 


21215 Chlorine and bromine solar neutrino experiments. 
Cleveland, B.; Davis, R. Jr.; Rowley, J.K. (Brookhaven Na- 
tional Lab., Upton, NY, USA). pp 241-250 of Resonance 
ionization spectroscopy 1984. Invited papers from the 2. 
international symposium on resonance ionization spectrosco- 
py and its applications held in Knoxville, Tennessee, USA, 
on 16-20 April 1984. Hurst, G.S.; Payne, M.G. Bristol, Eng- 
land; The Institute of Physics (1984). (CONF-840449—). 

From 2. symposium on resonance ionization spectroscopy 
and its Lape pd Knoxville, TN, USA (16 Apr 1984). 

ie goal of solar neutrino research is to measure the neutri- 

no spectrum of the sun and thereby obtain direct information on 
the thermal fusion processes. The chlorine solar neutrino detector is 
based on the chlorine neutrino capture reaction v + “CL <--> 
37Ar + e. The results from this are discussed. New solar neutrino 
experiments being developed are based on radiochemical detectors 
and those using gallium bromine, lithium and chlorine as the target 
elements are compared. For the neutrino detector based on the cap- 
ture reaction v+"'Br-e+"'Kr*—"Kr (tsub(i/2) = 2.1 x 105 
years), the ®'Kr isotope produced has a long half-life so atoms 
cannot be measured by their radioactive decay. However, they can 
be measured by resonance ionization spectroscopy. The proposal to 
build a bromine detector is discussed. 
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21216 (AD-A—160490/9/XAB) Energetic particle pre- 
cipitation into the high-latitude ionosphere and the auroral 
electrojets. 3. Characteristics of electron precipitation into the 
morning-sector auroral oval. Rostoker, G.; Kamide, Y.; Win- 
ningham, J.D. (Southwest Research Inst., San Antonio, TX 
(USA)). 1 Aug 1985. 12p. NTIS, PC A02/MF AO1. 

Data from the University of Alberta meridian line of magne- 
tometers are utilized to define the poleward and equatorward bor- 
ders of the westward electrojet in the morning sector. Soft-particle 
spectrometer data from the Isis 2 polar orbiting satellite are orga- 
nized in the framework of the westward electrojet for cases where 
the satellite orbital path took it close to the meridian line of magne- 
tometers. The results suggest that the Harang discontinuity does 
not signify any significant asymmetry in convection drift paths in 
the magnetosphere and that asymmetries noted in ionospheric cur- 
rent flow and auroral luminosity are due solely to asymmeiries in 
the energies to which electrons may be accelerated in the morning 
compared to the evening sector. A model of plasma convective 
flow in the magnetosphere is presented which is consistent with the 
observations reported in this paper. 


21217 (AD-A—160499/0/XAB) IMF B/sub y/-depend- 
ent plasma flow and Birkeland currents in the magne- 
tosphere. 1. Dynamics Explorer observations. Burch, J.L.; 
Reiff, P.H.; Menietti, J.D.; Heelis, R.A.; Hanson, W.B. 
(Southwest Research Inst., San Antonio, TX (USA). t. 
— Sciences). 1 Feb 1985. 26p. NTIS, PC A03 
AOl. 

Plasma, magnetic-field, and dc electric-field observations 
from Dynamics Explorers 1 and 2 are used to investigate the mor- 
phology of solar-wind ion injection, Birkeland currents, and plasma 
convection in the morning sector for both positive and negative 
interplanetary magnetic field (IMF) B/sub y/ components. The re- 
sults of the study are used to construct a B/sub y/-dependent 
global-convection model for southward IMF. A significant element 
of the model is the coexistence of three types of convection cells 
(merging cells, viscous cells, and lobe cells). This model can ac- 
count for observations of a nearly stationary (in local time) convec- 
tion throat, a sunward-antisunward convection reversal zone at the 
polar-cap boundary in both the morning and afternoon quadrants, 
the morphology of solar-wind ion injection and transport in the 
mid-altitude polar cusp, and the B/sub y/-dependent dawn-dusk 
asymmetry of polar-cap electron fluxes. 
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21218 (AD-A—160566/6/XAB) PLACES (Position Loca- 
tion and Communication Effects Simulations) Beacon experi- 
ment test results. Technical report, 1 May 1981-1 August 
1984, Marshall, J.; Elston, G.W.; Lehman, J.W. (ESL, Inc., 
Te CA (USA)). 1 Aug 1984. 419p. NTIS, PC A18/ 

During December 1980, the Position Location and Commu- 
nication Effects Simulations (PLACES) Experiment was conducted 
to investigate the effects of structured ionospheric plasmas on satel- 
lite communications and navigation systems. A series of four sepa- 
rate artificial ionospheric plasma environments were created on sep- 
arate evenings by 48-kg barium releases from rockets launched 
from Eglin AFB, FL. This report describes the measurements of 
the time-of-arrival spread of energy (channel impulse response) on a 
phase coded spread spectrum signal emanating from a rocket 
launched behind the barium cloud and received at specially con- 
structed ground receiving site in northern Florida (Beacon experi- 
ment). The data are shown to be in good agreement with the DNA 
propagation channel model and a geometric optics interpretation of 
the observed propagation effects. 


21219 (AD-A—160573/2/XAB) Observations of large 
scale ion conic generation with DE-1. Winningham, J.D.; 
Burch, J.L. (Southwest Research Inst., San Antonio, TX 
(USA). Dept. of Space Sciences). 1984. 26p. NTIS, PC 
A03/MF AO1. 

Data from Dynamics Explorer 1 were analyzed to investi- 
gate the phenomena that are associated with the occurrence of 
upward conical ion distributions in the nightside auroral oval. In a 
single pass through the boundary plasma sheet (BPS) and central 
plasma sheet (CPS) at altitudes near 1 R/sub E/ and MLT of about 
19 hrs, it was found that the angular morphology of the conics con- 
tained distinct signatures of the parallel and perpendicular flow ve- 
locities that were determined from calculated moments of the ion- 
distribution functions. In addition to the expected presence of field- 
aligned currents and waves in the <100-Hz frequency range, the 
CPS conic region, where the highest-energy conics were observed, 
contained a population of upward-streaming electrons with tem- 
peratures between 1 and 2 eV. It is suggested that the upward- 
streaming electrons may be the primary source of free energy for 
ion conic generation. 


21220 (AD-A—160574/0/XAB) Universal time depend- 
ence of nighttime F region densities at high latitudes. De La 
Beaujardiere, O.; Wickwar, V.B.; Caudal, G.; Holt, J.M.; 
Craven, J.D. (Southwest Research Inst., San Antonio, TX 
(USA)). 1 May 1985. 16p. NTIS, PC A02/MF AO1. 

Coordinated EISCAT, Chatanika, and Millstone Hill inco- 
herent-scatter radar observations have revealed that in the auroral 
zone, the nighttime F region densities vary substantially with the 
longitude of the observing site: EISCAT’s densities are the largest 
and Millstone Hill’s are the lowest. The nighttime F region densi- 
ties measured by the individual radars are not uniform: the regions 
where the densities are maximum are the so-called blobs or patches 
that have been reported previously. The observations are consistent 
with the hypothesis that the nighttime densities are produced in sig- 
nificant amounts not by particle precipitation, but by solar EUV ra- 
diation and that they have been transported across the polar cap. 
The observed differences can be explained by the offset of the geo- 
gtaphic and geomagnetic poles. A larger portion of the magnetos- 
pheric convection pattern is sunlit when EISCAT is in the mid- 
night sector than when Chatanika is. In winter, when Millstone Hill 
is in the midnight sector, almost all the auroral oval is in darkness. 
This universal time effect, which was observed on all coordinated 
three-radar experiments (September 1981 to February 1982), is illus- 
trated using two periods of coincident radar and satellite observa- 
tions. These two periods were selected because they corresponded 
to relatively steady conditions. Dynamics Explorer (DE) measure- 
ments are used to aid in interpreting the radar observations. 


21221 (N—86-14078, pp vp) FORTRAN plotting subrou- 
tines for the space plasma laboratory. Williams, R. Sep 1983. 
NTIS, PC A18/MF A0O1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

The computer program known as PLOTRW was custom 
made to satisfy some of the graphics requirements for the data col- 
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lected in the Space Plasma Laboratory at the Johnson Space Center 
(JSC). The general requirements for the program were as follows: 
(1) all subroutines shall be callable through a FORTRAN source 
program; (2) all graphs shall fill one page and be properly labeled; 
(3) there shall be options for linear axes and logarithmic axes; (4) 
each axis shall have tick marks equally spaced with numeric values 
printed at the beginning tick mark and at the last tick mark; and (5) 
there shall be three options for plotting. These are: (1) point plot, 
(2) line plot and (3) point-line plot. The subroutines were written in 
FORTRAN IV for the LSI-11 Digital Equipment Corporation 
(DEC) Computer. The program is now operational and can be run 
on any TEKTRONICX graphics terminal that uses a DEC Real- 
Time-11 (RT-11) operating system. 


21222 (UCRL—94060) Uncertainties in nuclear winter 
predictions, Broyles, A.A. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1986. Contract W-7405-ENG-48. 4p. 
(CONF- 860369—1). NTIS, PC A02/MF A01l; GPO Dep. 
File Number DE86006680. 

From Forum on nuclear winter: strategic and diplomatic im- 
plications; Blacksburg, VA, USA (6 Mar 1986). 

A discussion on the parameters necessary in modeling nucle- 
ar winter is given. (WRF) 


21223 Broadband electrostatic noise in the magnetotail - 
Its relation to plasma sheet dynamics. Nishida, A.; Hada, T.; 
Anderson, K.A.; Anderson, R.R.; Bame, S.J.; Hones, 
E.W.,JR. (Tokyo Univ., Japan; California Univ., Los Ange- 
les; California Univ., Berkeley; Iowa Univ., Iowa City; Los 
Alamos National Lab., NM). Journal of Geophysical Re- 
search; 90: 4453-4460(May 1985). 

Enhancements of the broadband electrostatic noise that 
occur in association with the signatures of the formation of the 
magnetic neutral line in the magnetotail are analyzed. Features of 
the noise are compared with simultaneous observations of the mag- 
netic field, plasma, and energetic electrons. The noise intensity 
seems to maximize when the plasma density minimizes and the en- 
ergetic electron flux rises in a spikelike fashion, appreciably later 
than the onset of the fast tailward flow associated with the south- 
ward magnetic polarity. The spectral characteristics of the noise 
suggest that it does not belong to normal modes of the plasma 
waves. The origin of the noise is discussed. 15 references. 
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21224 (AD-A—160244/0/XAB) Generalized transition- 
state theory and least-action tunneling calculations for the re- 
action rates of HD + H2(n=1) — H2(HD) + h. Garrett, 
B.C.; Truhlar, D.G. (Chemical Dynamics Corp., Columbus, 
OH (USA)). 1985. 6p. NTIS, PC A02/MF AOl1. 

We report improved canonical variational-theory calcula- 
tions with least-action transmission coefficients for the reactions H 
+ Ho(n = 1), where n denotes the vibrational quantum number, in 
both collinear and three dimensional worlds and for three different 
potential surfaces. Where possible we compare to accurate or more 
complete quantal calculations and find very good agreement. For 
the three-dimensional reaction and the most-accurate available po- 
tential energy surfaces we compare to all available experimental de- 
terminations at 297 to 356 K; the experimental results are larger 
than the calculated rate constants by factors of (in chronological 
order) 26, 17, 60, 5, and 8. The disagreement is probably due in 
large part to the difficulty of experiments. 


21225 (AD-A—160483/4/XAB) Studies of compound 
states of negative ions using laser beams. Summary report, 12 
October 1984-30 September 1985. Compton, R.N.; Alton, 
G.D. (Oak Ridge National Lab., TN (USA)). 15 Aug 1985. 
55p. NTIS, PC A04/MF AO1. 

This research involves experimental studies of compound 
states of negative ions using laser beams. Negative ion beams of 
stable (H~, O~, etc.) and metastable (He~, Be™, Ca‘, etc.) species 
are generated by double charge exchange from positive ion beams 
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colliding with alkali vapor. Measurements of the photodetachment 
and autodetachment spectra for these ions provide new information 
on compound state energy levels. In addition experiments are un- 
derway to study the collisions of electrons with atoms in strong 
laser fields. Many theoretical predictions have been presented re- 
cently on this subject. These experiments should provide the first 
tests of such predictions. 


21226 (AD-A—160587/2/XAB) Triply differential stud- 
ies of atomic and molecular photoionization using synchrotron 
radiation. Final report, June 1, 1980-September 30, 1985. 
Parr, A.C.; Dehmer, J.L. (National Bureau of Standards, 
Washington, DC (USA)). 17 Oct 1985. 17p. NTIS, PC 
A02/MF AOl1. 

Basic studies of photoionization processes in atoms and mol- 
ecules have been carried out using triply differential (differential in 
incident wavelength, ejected electron energy, and ejection angle) 
photoelectron spectroscopy with synchrotron radiation as the exci- 
tation source. Measurements have been conducted in the vacuum- 
ultraviolet wavelength range up to h(mu) approximately 35 eV on a 
variety of atomic and molecular systems. Photoelectron branching 
ratios (partial photoionization cross sections) and photoelectron an- 
gular distributions were obtained for all accessible states. Several 
novel physical effects were discovered including (a) shape-reso- 
nance-induced vibrational effects in molecular photoionization, (b) 
autoionization-induced-vibrational effects in molecular photoioniza- 
tion, (c) polarization of fluorescence following molecular photoioni- 
zation, (d) photoelectron spectra of selected rare gas clusters, (e) 
continuum-continuum-coupling effects in photoionization of Nitro- 
gen and Sulfur hexafluoride, etc. Triply differential photoionization 
data on a variety of atoms and molecules were produced. A 
second-generation, state-of-the-art triply differential photoelectron 
spectrometer was developed and put into operation. 


21227 (AD-A—160888/4/XAB) Velocity-resolved scatter- 
ing of atomic hydrogen from surfaces. Final report, 1 August 
1980-31 May 1985. Fry, E.S.; Naugle, D.G. (Texas A and 
M Univ., College Station (USA). Dept. of Physics). 1 Oct 
1985. 5p. NTIS, PC A02/MF AOI. 

A stabilized single-frequency c-w Nd-YAG was designed 
and built. It was used to injection lock a high power pulsed Nd- 
YAG laser. The system was used to produce ultraviolet tuneable, 
narrow-linewidth radiation at 2430A. It is used for two photon ex- 
citation of atomic hydrogen. Applications of the latter are dis- 
cussed, e.g., as a probe for studies of atom-surface scattering and of 
neutral hydrogen atom detection in fusion plasmas. 


21228 (BNL—37373) Evidence for fast positronium for- 
mation in glancing angle positron scattering. Gidley, D.W.; 
Frieze, W.E.; Mayer, R.; Lynn, K.G. (Michigan Univ., Ann 
Arbor (USA); Brookhaven National Lab., Upton, NY 
(USA)). 1985. Contract AC02-76CH00016. 5p. (CONF- 
8507106—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005680. 

From 3. international workshop on positron (electron)-gas 
scattering; Detroit, MI, JUSA (16 Jul 1985). 

fe have evidence for fast (10-100 eV) positronium forma- 

tion when 30 to 300 eV positrons scatter off an Al(110) surface at 
glancing angles as low as 6° with respect to the surface. A doubly 
remoderated, brightness enhanced positron beam of 1 mm diameter 
and 1° opening angle is used. A position sensitive CEMA is biased 
to detect only neutral particles. As evidence of fast Ps formation, 
we will present incident beam energy scans of the neutral particle 
counting rate as well as position sensitive plots of the angular for- 
mation probability. 


21229 (BNL—37561) Summary of informal meeting on 
“facilities for atomic physics research with highly ionized 
atoms”. Cocke, C.L.; Jones, K.W. (Kansas State Univ., 
Manhattan (USA); Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CHO00016. Sp. P(CONF- 
8405177—2). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86007138. 
From American Physical Society Division of Electron and 
Atomic Physics conference; Storrs, CT, USA (29 May 1984). 
An informal meeting to discuss “Facilities for Atomic Ph ys- 
ics snaun with Highly Ionized Atoms” was held during the APS 
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DEAP meeting at the University of Connecticut on May 30, 1984. 
The meeting was motivated by the realization that the status of fa- 
cilities for studies of highly ionized atoms is unsettled and that it 
might be desirable to take action to ensure adequate resources for 
research over the whole range of charge states and energies of in- 
terest. It was assumed that the science to be done with these beams 
has been amply documented in the literature. 


21230 (CONF-8509176—, pp F1-F18) QED experiments 
with few-electron very heavy ions. Gould, H.A. (Lawrence 
Berkeley Lab., CA). Nov 1985. NTIS MF AOl. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 1985). 

Possible tests of QED in heavy atoms are described with 
special reference to those which could be performed at the 8 Tm 
synchrotron facility. These include tests of QED self-energy in a 
strong Coulomb field, QED theory for magnetic moments in a 
strong Coulomb field and the origin of the positron peak. Suggest- 
ed experiments involve measurement of hyperfine structure and 
Lamb Shift in helium-like and lithium-like uranium and thallium 
atoms, ion trapping and colinear and colliding heavy ion beams. 
Material is presented in rough outline form. 


21231 (CONF-8509245—1) Experimental investigations 
of the role of laser field fluctuations in non-linear optical ab- 
sorption processes. Smith, S.J. (Joint Inst. for Lab. Astro- 
physics, Boulder, CO ‘(USA)). 1985. Contract ACO02- 
80ER 10736. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86006919. 

From 6. international conference on coherent optics; Ustron, 
Poland (19 Sep 1985). 

In the experimental program described, we deliberately 
broaden a well-stabilized single mode laser beam by introducing 
fluctuations to the laser frequency, in order to synthesize laser 
power spectra for which the fluctuations are well-characterized to 
all orders in a statistical sense. With this technique we are able to 
produce single mode laser fields which have nearly Lorentzian 
power spectra at one limit, essentially Gaussian power spectra at 
the other limit, and which may be varied continuously between 
these two limits. 16 refs., 6 figs. 


21232 (DOE/ER/40001—41) Wall relaxation rates for 
an optically pumped NA vapor. Swenson, D.R.; Anderson, 
L.W. (Wisconsin Univ., Madison (USA). Dept. of Physics). 
1986. Contract AC02- 81ER40001. Sp. (CONF- -860126—7). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86006505. 

From International workshop on polarized sources and tar- 
gets; Montana, Switzerland (13 Jan 1986). 

The wall relaxation rates for an optically pumped Na vapor 
have been measured for a variety of wall surfaces. We find that flu- 
orocarbon rubber (Fluorel, Viton) and organosilicones (silicone 
rubber, dry film) at a temperature of 250 C have respectively relax- 
ation rates that correspond on the average to 10 to 15 and 200 to 
500 bounces before depolarization occurs. 7 refs., 3 figs. 


21233 (FEI—1571) Atomic collisions in nuclear plasma, 
Pt. 4, Atom Compton ionization ~, a radiation. Yudin, 
G.L. (Gosudarstvennyj Komitet I’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fizi ergeticheskij Inst.). 
1984. 22p. (In Russian). NTIS (US rae Only), PC A02/ 
MF AO1. File Number DE86700820. 

The compton effect on a weakly bound atomic electron is 
considered. Nonrelativistic approximation with respect to the ener- 
gies of incident and scattered quanta is analyzed in detail. Scatter- 
ing cross sections with the excitation and ionization of a light hy- 
drogen-like atom are calculated, as well as the spectra of compton 
electrons. 


21234 (IA—1412, pp 7-8) Classical trajectory treatment 
of diatomic molecules reacting with solid surfaces. A study of 
mass effects. Shima, Y.; Ron, S.; Baer, M. Jun 1985. NTIS 
(US Sales Only), PC A1l11/MF AOl. File Number 
DE86780379. 
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In Research laboratories annual report 1984. 


21235 (INIS-SU—314, pp 104-115) Hyperfine splitting 
of the ground state of positronium with the accuracy up to 
a®ina. Nyun’ko, N.E.; Tyukhtyaev, Yu.N. (Saratovskij Go- 
sudarstvennyj Univ., USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

A new theoretical value of hyperfine splitting of the ground 
state of positronium was establsihed. The value is confirmed by ad- 
ditional investigations into processes of electron interaction with 
positron in direct and annihilation channels. The equation of quasi- 
potential approach represents the starting point for analyzing struc- 
ture of positronium energy levels. 


21236 (INIS-SU—314, pp 116-127) Respective order 
msub(e) / msub(w) asup(2)Ina corrections to hyperfine split- 
ting of the muonium ground state. Bojkova, N.A.; Tyukh- 
tyaev, Yu.N. (Saratovskij Gosudarstvennyj Univ., USSR). 
1983. (In Russian). NTIS (US Sales Only), PC A17/MF 
AO01. File Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

A new theoretical value approximately 11 kHz of hyperfine 
splitting of the muonium ground state was established. The correc- 
tion to the Coulomb function was considered. Quasipotential 
method of allowance for the boundness effect was developed for 
systematic investigation of the structure of energy levels of hydro- 
gen-like (HZ) atoms up to the accuracy of a*Ina. The method en- 
ables to analyze processes of exchange one or two transverse pho- 
tons and any number of coulomb photons in HZ-atom. 


21237 (IPPJ—679) Electron capture cross sections in 
high energy He?* + Li® collisions. Sasao, M.; Sato, K.N.; 
Matsumoto, A. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). May 1984. 12p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86700821. 

Single and double electron capture cross sections for He™* in 
collision with Li® have been measured in the energy range of 0.8 - 
2.0 MeV. The lithium target density was absolutely determined by 
the Rutherford scattering measurement. The results are consistent 
with the recent data measured at lower energies. With these cross 
sections, the estimation on He® counting rates in the alpha particle 
diagnostics of a reacting plasma experiment planned in the near 
future is made. 


21238 (JINR—D-9-84-817, pp 174-195) Effects of ion 
interaction with a matter. Nikolaev, V.S. (Moskovskij Gosu- 
darstvennyj Univ., USSR. Nauchno-Issledovatel'skij Inst. 
Yadernoj Fiziki). 1984. (In Russian). NTIS (US Sales Only), 
PC AO7/MF AOl. File Number DE86780374. (CONF- 
8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 1984). 

ttering, slowing-down and charge change of fast particles 

take place during multicharged ions motion in accelerators as a 
result of their collisions with atoms of residual gas and charge-ex- 
change targets. Problems concerning these processes at ion veloci- 
ties exceeding the unit of the atomic velocity vo=c/137=2.19 x 10° 
cm/s are considered in connection with high probability of electron 
loss or capture by fast multicharged particles. 


21239 (JINR—D-9-84-817, pp 14-23) Atomic physics at 
heavy ion beams. Kadar, I. agyar Tudomanyos Akade- 
mia, Debrecen. Atommag Kutato Intezete). 1984. NTIS (US 
Sales Only), PC A07/MF A0O1. File Number DE86780374. 
(CONF-8409295—). 
From International school for young scientists on problems 
of amps particle accelerators; Dubna, USSR (11 Sep 1984). 
status of atomic physics at heavy ion beams is consid- 
ered. Basic processes in ion-atom collisions (electron capture, multi- 
ple ionization, positron production in supercritical fields, quasi-mo- 
lecular collision mechanism) as well as spectroscopic properties of 
the produced ions are cleared up. The most successful approxima- 
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tions of collision mechanisms, in particular of the direct Coulomb 
interaction, are pointed out. They are the plane wave Born approxi- 
mation, the binary encounter approximation and the semiclassical 
approximation. To provide the conditions for single scattering 
events and the freedom from any solid state effects the target in 
many experiments is an atomic gas beam. Beside atomic beam tar- 
gets gas cell with openings for the projectile and emitted particles 
or photons are used. 


21240 (KEK—84-7) Spin analysis of photoelectron by 
using synchrotron radiation, 2. Yagishita, Akira. (National 
erg for High Energy Physics, Oho, Ibaraki (Japan)). Jun 
1984. 28p. (In Japanese). (CONF-8305296—). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86700823. 

From 2. workshop on —— analysis of photoelectrons by 
using synchrotron radiation; Oho, Ibaraki, Japan (13 May 1983). 

The second workshop on "Spin ysis of Photoelectrons 
by using Synchrotron Radiation” was held at the National Labora- 
tory for High Energy Physics on May 13, 1983, with an attendance 
of approximately 25 scientists from several disciplines. Two speak- 
ers, who are theoretical physicists, presented their recent results on 
spin polarization of photoelectrons from matter and recommended 
the start of experiments that would determine the spin polarization 
of photoelectrons at the Photon Factory. We hope that these pro- 
ceedings will help to convey the interest which were expressed 
during the workshop and will serve to stimulate further consider- 
ation of the topic. We are grateful to the authors of the proceedings 
for their amazing promptness in supplying manuscripts. Neverthe- 
less publication has been delayed due to our failure in finishing the 
editorial work, and we apologize for that. 


21241 (KFKI—1985-44) Diffusion and localization of o- 
Ps in Dsub(2)O determined from positron annihilation in SDS 
micellar solutions. Vass, Sz.; Kajcsos, Zs.; Molnar, B. (Hun- 
garian Academy of Sciences, Budapest. Central Research 
Inst. for Physics). Apr 1985. 1lp. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700819. 

A microscopic diffusion model is presented for the determi- 
nation of orthopositronium (o-Ps) lifetime in micellar solutions. 
Among other parameters, the lifetime density function depends on 
the o-Ps diffusion coefficient in the water phase. Orthopositronium 
diffusion coefficients are determined by fitting this lifetime density 
function to positron annihilation spectra obtained from 1 mol/ 
dmsup(3) solution of sodium dodecylsulphate (SDS) in Dsub(2)O at 
different temperatures. The activation energy of the o-Ps diffusion 
in Dsub(2)O- obtained from the Arrhenius-plot as 
Esub(a)=(0.9sub(22) +- 0.1sub(03)) eV indicates strong localiza- 
tion. 


21242 (N—86-10923) Selected tables of atomic spectra. 
Atomic energy levels and multiplet table O03. Moore, C.E. 
(National Bureau of Standards, Washington, DC (USA). 
Office of Standard Reference Data). Jul 1985. 35p. NTIS, 
PC A03/MF AOl1. 

The present publication is the eleventh section of a series 
being prepared in response to the need for a current revision of two 
sets of the author's tables containing data on atomic spectra as de- 
rived from analyses of optical spectra. As in the previous Sections, 
Part A contains the atomic energy levels and Part B the multiplet 
tables. Section 11 includes these data for O3. 


21243 (PB—86-110855/XAB) Trapped ions and laser 
cooling: selected publications of the Ion Storage Group of the 
Time and Division, NBS, Boulder, Co. Technical 
note. Wineland, D.J.; Itano, W.M.; Bergquist, J.C.; — 

J.J. (National Bureau of Standards, Boulder, 
(USA). Time and Frequency Div.). Jul 1985. 195p. NBS’ 
TN—1086). NTIS, PC A09, AOl. 

The report contains selected publications of the Ion Storage 
Group of the Time and Frequency Division, NBS, Boulder, Colo- 
rado. Partial contents include: Laser Cooling of Atoms; Spectrosco- 
py of a Single Mg* Ion; Laser Cooling of Ions Stored in Harmonic 
and Penning Traps; Spectroscopy of Stored Ions; Frequency Stand- 
ard Research Using Stored Ions; Laser-Cooled-Atomic Frequency 
Standard. 
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21244 (SFB—162-85-05-131) Single electron capture by 

Ar” projectiles in Ar. Puerta, J.; Huber, B.A. 
(Bochum Univ. (Germany, F.R.). Sonderforschungsbereich 
162 - Plasmaph Bochum/Juelich). Mar 1985. 21p. NTIS, 
PC E02; Available from NTIS as TIB/B86-00302. 

Submitted to J. Phys. B. 

Electron capture by state-selected Ar™* projectiles in Ar has 
been studied at low collision energies (<1 keV) with the aid of the 
double translational spectroscopy technique. Translational spectra 
for ground state ions as well as metastable, excited Ar™* ions are 
measured explaining existing discrepancies of partial and total cross 
sections in the Ar**/Ar collision system. Although highly excited 
metastable ions (°D,°, *F,°) represent a minor contamination of a 
non-prepared Ar** beam (proportionall%), their contributions are 
found to dominate the capture process due to cross section values 
larger than 10** cm2. (orig.). 


21245 Emission in the 50-80-A region from highly ionized 
silver in Princeton Large Torus tokamak plasmas. Schwob, 
a J.; Wouters, A.; Suckewer, S.; Cohen, S.A.; Finkenthal, 

(Plasma Physics Laboratory, Princeton University, 
Siksoaen New lesan 08544). Journal a the Optical Society 
of America B: Optical Physics; 3: No. 1, 68-80(Jan 1986). 
Contract AC02-76CH03073. 

The spectrum of silver emitted by Princeton Large Torus to- 
kamak plasmas has been recorded in the 25-150-A region by a mul- 
tichannel time-resolving grazing-incidence spectrometer. Silver 
atoms have been introduced in the tokamak plasma by using the 
laser blowoff technique. For the first time to our knowledge, lines 
emitted within the 3p-3d transitions of Ag XXIX, XXX, and Ag 
XXXI ions, between 50 and 80 A, have been identified. 


21246 Many-electron effects in electron-impact ionization 
of multiply charged ions. Phaneuf, R.A. (Oak Ridge National 
Lab., TN, USA). Nuclear Instruments and Methods in Phys- 
ics Research, Section A: Accelerators, Spectrometers, Detectors, 
and Associated Equipment; 240: No. 3, 461-465(1 Nov 1985). 
(CONF-8411142—). 

From 2. international workshop on cross sections for fusion 
and other applications; College Station, TX, USA (8 Nov 1984). 

Also published as report CONF-8411142--1. 

Many-electron phenomena critically influence the ionization 
of multiply charged ions by electron impact. In general, inner-shell 
electrons play an increasingly important role in the electron-impact 
ionization process as the ionic or nuclear charge increase along an 
ionic sequence. A few specific examples are given to illustrate the 
signature and relative contributions of a number of indirect ioniza- 
tion mechanisms to the total ionization cross sections. 


21247 Final-state angular momentum distributions in 
charge transfer collisions at high energies. Burgdoerfer, J. 
(Tennessee Univ., Knoxville, USA. t. of Physics and 
Astronomy; Oak Ridge National Lab., , USA). Nuclear 
Instruments and Methods in Physics Research, Section A: _ 
celerators, Spectrometers, Detectors, and Associated 
ment; 240: No. 3, 519-526(1 Nov 1985). (CONF-8411143_), 
From 2. international workshop on cross sections for fusion 
and other applications; College Station, TX, USA (8 Nov 1984). 
We investigate the influence of different terms of the Born 
series on the final-state angular momentum (1) distribution and the 
anisotropy of the captured electron. A variety of different 1 distri- 
butions depending on the projectile velocity v and the charge 
asymmetry Zsub(p)/Zsub(T) of the collision system can be found, 
revealing different underlying mechanisms for charge transfer. We 
compare the predictions of perturbation theories such as the first 
and second Born approximation, the continuum distorted wave 
(CDW) approximation and the post-collision interaction (PCI) 
model valid at high velocities with those of the “quasi-resonant 
over barrier” model of charge transfer valid at intermediate veloci- 
ties. 
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21248 Charge-changing collisions. Schlachter, AS. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA). pp 563-570 of Tenth international confer- 
ence on cyclotrons and their applications. Marti, F. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1984). (CONF-8404143—). Contract AC03- 
76SF00098. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Recent results for charge-changing collisions of interest for 
cyclotrons and other particle accelerators are presented. Scaling 
rules, where available, are emphasized. 


21249 Predictions of multiphoton resonances in SF, and 
SiF,. Patterson, C.W.; Pine, A.S. (Los Alamos National 
1983) NM). Optics Communications; 44: No. 3, 170-174(1 Jan 
1983). 

The frequency dependence of the multiphoton resonances to 
the rotation-vibrational levels of the first two nus overtones are cal- 
culated for SFs and SiF,. From these calculations, the authors can 
identify most of the features seen in the high-intensity SF. absorp- 
tion data and predict those features that would be seen in similar 
SiF, data. 19 references, 3 figures. 
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21250 (AD-A—160425/5/XAB) Annual progress report 
on Contract AFOSR-81-0093, March 15, 1984 to March 14, 
1985. Roth, J.R. (Tennessee Univ., Knoxville (USA). 
Plasma Science Lab.). 30 Apr 1985. 273p. NTIS, PC A12/ 
MF AOl. 

The experimental program accomplished extensive measure- 
ments of r-f emissions from the classical Penning discharge which is 
operated in the UTK Plasma Science Laboratory. RF emissions 
were observed over a wide frequency range, MHz to more than 1 
GHz. These emissions appear to be incoherent; the emitted radi- 
ation intensity is approximately proportional to the electron number 
density. An important accomplishment underlying these RF emis- 
sion measurements was the development of a calibrated, broadband 
antenna with a range approximately 100 hertz to 1.2 gigahertz. 


21251 (LA-UR—85-4140) Lyapunov stability of ideal 
compressible and incompressible fluid equilibria in three di- 
mensions. Holm, D.D. (Los Alamos National Lab., NM 
(USA)). Aug 1985. Contract W-7405-ENG-36. 78p. (CONF- 
8507103—2). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86003648. 

From Fluidized bed combustion (FBC) materials workshop; 
Nova Scotia, Canada (29 Jul 1985). 

Linearized stability of ideal compressible and incompressible 
fluid equilibria in three dimensions is analyzed using Lyapunov’s 
direct method. An action principle is given for the Eulerian and 
Lagrangian fluid descriptions and the family of constants of motion 
due to symmetry under fluid-particle relabelling is derived in the 
form of Ertel’s theorem for each description. In an augmented Eu- 
leriah description, the steady equilibrium flows of these two fluids 
theories are identified as critical points of the conserved Lyapunov 
functionals defined by the sum, H + C, of the energy H, and the 
Ertel constants of motion, C. It turns out that unconditional linear 
Lyapunov stability of these flows in the norm provided by the 
second variation of H + C is precluded by vortex-particle stretch- 
ing, even for otherwise shear-stable flows. Conditional Lyapunov 
stability of these flows is discussed. 24 refs. 


21252 (SAND—85-0861C) Evidence of nonuniqueness 
and oscillatory solutions in computational fluid mechanics, 
Nunziato, J.W.; Gartling, D.K.; Kipp, M.E. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 55p. (CONF-8504203—1). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86006493. 

From Workshop on oscillation theory computation and 
methods of compensated compactness; Minneapolis, MN, USA (1 
Apr = 

We will review some of our recent experiences in computing 
solutions for nonlinear fluids in relatively simple, tw 
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geometries. The purpose of this discussion will be to display by ex- 
ample some of the interesting but difficult questions that arise when 
ill-behaved solutions are obtained numerically. We will consider 
two examples. As the first example, we will consider a nonlinear 
elastic (compressible) fluid with chemical reactions and discuss so- 
lutions for detonation and detonation failure in a two-dimensional 
cylinder. In this case, the numerical algorithm utilizes a finite-differ- 
ence method with artificial viscosity (von Neumann-Richtmyer 
method) and leads to two, distinctly different, stable solutions de- 
pending on the time step criterion used. The second example to be 
considered involves the convection of a viscous fluid in a rectangu- 
lar container as a result of an exothermic polymerization reaction. 
A solidification front develops near the top of the container and 
propagates down through the fluid, changing the aspect ratio of the 
region ahead of the front. Using a Galerkin-based finite element 
method, a numerical solution of the partial differential equations is 
obtained which tracks the front and correctly predicts the fluid 
temperatures near the walls. However, the solution also exhibits os- 
cillatory behavior with regard to the number of cells in the fluid 
ahead of the front and in the strength of the cells. More definitive 
experiments and analysis are required to determine whether this os- 
cillatory phenomena is a numerical artifact or a physical reality. 20 
refs., 14 figs. 


6450 High Energy Physics 


REFER ALSO TO CITATION(S) 21428 


21253 (BNL—51950) High energy physics in the United 
States. Month, M. (Brookhaven National Lab., Upton, NY 
(USA)). 16 Oct 1985. Contract AC02-76CH00016. 75p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86006761. 

The US program in high energy physics from 1985 to 1995 
is reviewed. The program depends primarily upon work at the na- 
tional accelerator centers, but includes a modest but diversified 
nonaccelerator program. Involvement of universities is described. 
International cooperation in high energy physics is discussed, in- 
cluding the European, Japanese, USSR, and the People’s Republic 
of China’s programs. Finally, new facilities needed by the US high 
energy physics program are discussed, with particular emphasis 
given to a Superconducting Super Collider for achieving ever 
higher energies in the 20 TeV range. (LEW) 


21254 (INIS-SU—314) Problems on high energy physics 
and quantum field theory. Vol. 1. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij; AN Ukrainskoj SSR, Lvov. 
Inst. Prikladnykh Problem Mekhaniki i Matematiki). 1983. 
383p. (In Russian). (CONF-8307163—Vol.1). NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE86780404. 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Conference papers are presented for areas of high energy 
physics, relativity and field theory. 36 papers are cataloged sepa- 
rately. (WRF) 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 20720, 20809, 21470, 21482, 21506 


21255 (BNL—37357) Data processing in AGS Experi- 
ment 780. Morse, W.M.; Jastrzembski, E.; Larsen, R.C.; Lei- 


puner, L.B.; Adair, R.K.; Greenlee, H.; Kasha, H.; Man-» 


nelli, E.; Mannelli, M.; Schaffner, S. (Brookhaven National 
Lab., Upton, NY (USA); Yale Univ., New Haven, CT 
(USA)). 1985. Contract AC02-76CH00016. 4p. (CONF- 
8511150—1). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86005267. 

From Workshop on triggering, data acquisition and comput- 
ing for high energy/high luminosity hadron-hadron colliders; Bata- 
via, IL, USA (11 Nov 1985). 

Experiment 780 is a search for the rare K decays K/sub L/° 
— pe and K/sub L/° — e*e~. We will be sensitive to these decays 
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if the branching ratio is above 10~'®°. To achieve this in a 1000 hr 
experiment will require an intense beam with about 2 x 105 K 
decays/sec in the three meter decay region and over 107 counts/ 
m?*/sec in the apparatus. We will need a multilevel event selection 
sequence which will accept good events with high efficiency but 
quickly reject most of the background events. 1 ref. 


21256 (BNL—37412) Observation and phenomenology of 
glueballs. Lindenbaum, S.J. (Brookhaven National Lab., 
Upton, NY (USA); City Coll., New York (USA)). 1985. 
Contract AC02-76CH00016;A.C02-83ER40107. 47p. 
(CONF-8507109—1). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86006243. 

From Summer workshop in high energy physics and cosmol- 
ogy; Trieste, Italy (7 Jul 1985). 

The experimental evidence and the relevant phenomenology 
of glueballs are reviewed. The opinion is expressed that the glueball 
resonance explanation is the only viable one for the data on g/sub 
T/, g/sub T’/, and g/sub T". It is shown that alternative explana- 
tions are either incorrect, or do not fit the data, or both, leading to 
the conclusion that these states are probably produced by glueballs. 
The OZI rule is explained. Glueball masses and width are consid- 
ered. Some conclusions are drawn regarding an OZI suppressed re- 
action 7” p — phi phi n. Glueball candidates from the J/psi radi- 
ative decay are discussed. 44 refs., 16 figs. (LEW) 


21257 (BNL—37500) Neutrino electron scattering at 
LAMPF. White, D.H. (Brookhaven National Lab., Upton, 
NY (USA)). 27 Nov 1985. Contract AC02- 76CH00016. ep. 
(CONF-8511161—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005692. 

From LAMPF User’s meeting; Los Alamos, NM, USA (2 
Nov 1985). 

The limits of applicability of the standard model are consid- 
ered. The theory is described from an experimenter’s viewpoint, 
emphasizing the observables. The present experimental situation is 
summarized. The aspects of symmetry breaking, radiative correc- 
tions, scattering of neutrinos from hadrons, and neutrino-electron 
scattering are discussed. The discussion is meant to underscore the 
need for a really precise measurement of the Weinberg angle in the 
scattering mode. A proposed LAMPF experiment is then described 
which is meant to combine excellent statistical precision with the 
potential for low systematic uncertainty in order to make such a 
measurement. (LEW) 


21258 (CERN—85-11, pp 1- = Proton antiproton phys- 
ics. Dowell, J.D. irmingham Univ., UK). 30 Jul 1985. 
NTIS (US Sales Only), PC A16/MF AOl. File Number 
DE86700855. (CONF-8406248—). 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

: Results from the 1981-1983 operation of the collider at 540 
GeV obtained in experiments UA1, UA2, UA3, UA4 and UAS are 
presented. After a brief discussion of the accelerator performance 
and the details of the experimental apparatus the results on elastic 
and total cross sections are given, as well as those for particle pro- 
duction at low transverse momenta, largely as experimental facts. 
The main emphasis of the lectures concerns the study of jets and 
the consequent tests of QCD, the production and decay of the W 
and Z bosons in comparison with the standard electroweak theory 
and the observation of a variety of new and intriguing phenomena, 
some of which suggest physics beyond the standard model. The 
lectures conclude with a brief review of the future prospects. 


21259 (CERN—85-11, pp 85-207) Experimental tests of 
gauge theories. Haidt, D. (Deutsches Elektronen-Synchro- 
tron, DESY, Hamburg, Germany, F.R.). 30 Jul 1985. NTIS 
(US Sales Only), Al16/MF AOl. File Number 
DE86700855. (CONF-8406248—). 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

: This series of five lectures is intended to provide the experi- 
mental basis to the theoretical courses on gauge symmetries. The 
framework is the standard model. The experimental material is 
taken mainly from lepton-hadron and e* ¢-experiments. Choosing 
the Standard Model as framework offers the possibility of a simple 
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and organized presentation of the rich material. The other advan- 
tage of the present form of the standard model concerns the formu- 
lation of the critical questions leading beyond the tested ground, for 
instance why are weak interactions lefthanded or is the multitude of 
quarks and leptons hinting at yet another substructure. 


21260 (CERN-EP—82-177) New results in the search for 
narrow states in the p anti p system below threshold. Pavlo- 
poulos, P.; Backenstoss, G.; Hasinoff, M.; Repond, J.; 
Tauscher, L.; Troester, D.; Bluem, P.; Gloeckner, M.; 
Guigas, R.; Koch, H. (Basel Univ. (Switzerland). Inst. fuer 
Physik; Kernforschun trum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Kernphysik; Stockholm Univ. 
(Sweden). Inst. of Physics; Strasbourg-1 Univ., 67 (France)). 
12 Nov 1982. 6p. (CONF-8208103—6). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86900289. 

From 4. European symposium on anti NN and anti QQ 
interactions; Santiago de Compostella, Spain (30 Aug 1982). 

Three independent measurements of the inclusive y spectrum 
accompanying the anti p annihilation result in y spectra with a very 
high background originating from 2° decays. Above this back- 
ground, tiny narrow structures with an individual significance of 
three standard deviations and yields of several per mille per p anti 
p system are visible. Their simultaneous appearance in all three 
spectra at nearly identical energies and with similar yields seems to 
rule out any statistical fluctuation as being the origin of the struc- 
tures. 


21261 (CERN-EP—85-154) Diffraction dissociation at 
the SPS Collider. Palladino, V. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 1 Oct 1985. 18p. 
(CONF-8506197—6). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86900823. 

From Workshop on elastic and diffractive scattering at the 
collider; Chateau de Blois, France (3 Jun 1985). 

Evidence is established at the SPS Collider for diffraction 
excitation, up to masses as large as predicted by the classical coher- 
ence arguments. The scaling behaviour seen at ISR appears to per- 
sist, for values of M?/s > .01. The final states produced by diffrac- 
tion dissociation closely resemble final states produced in non-dif- 
fractive inelastic reactions. A preliminary measurement indicates 
that the single diffraction cross section grows rather slowly with 
energy. 20 refs., 14 figs. 


21262 (CERN-EP—85-163) Physics results from the 
CERN Super Proton Synchrotron proton-antiproton Collider. 
Geer, S. (European Organization for Nuclear Research, 
Geneva (Switzerland); Harvard Univ., Cambridge, MA 
(USA)). 7 Oct 1985. 61p. (CONF-8506240—2). S (US 
Sales Only), PC A04/MF A0O1. File Number DE86900393. 

From Theoretical advanced study institute on elementary 
particle physics; New Haven, CT, USA (9 Jun 1985). 

In the last four years the physics program of the CERN 
Super Proton Synchrotron proton-antiproton Collider has produced 
an impressive list of major results. In these lectures the results from 
three areas of the physics program are described and discussed; the 
physics of hadronic jet production; the study of the charged and 
neutral Intermediate Vector Bosons; and the physics of dimuon 
production at the Collider. 40 refs., 54 figs. 


21263 ( -EP—85-196) Study of minimum-bias-trig- 
ger events at Vs = 0.2 to 0.9 TeV with magnetic and calori- 
metric analysis at the CERN proton-antiproton collider. Cer- 
adini, F. (European Organization for Nuclear Research, 
Geneva (Switzerland)). 27 Nov 1985. 15p. (CONF-850721— 
22). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86900821. 

From International Europhysics conference on high energy 
physics; Bari, Italy (18 Jul 1985). 

The general features of minimum-bias proton-antiproton col- 


lisions at the CERN SPS Collider are studied with magnetic and 
calorimetric analysis in the UA1 detector from 0.2 to 0.9 TeV 
centre-of-mass energy. We show that many of the effects reported 
by the Collider experiments can be related to the emergence of the 
jet signal. 8 refs., 5 figs. 


ERA-11/9 / 2860 


21264 (DOE/ER/01316—T2) Study of the spin depend- 
ence of proton-proton pion production reactions. Mutchler, 
G.S.; Phillips, G.C.; Duck, I.M.; Baker, $.D.; Corcoran, 
M.D.; Furic, M.; Roberts, J.B.; Clement, J.M.; Pinsky, L.S.; 
Hungerford, E.V. (Houston Univ., TX (USA); Los Alamos 
National Lab., NM (USA)). 19 Nov 1980. Contract ACO5- 
76ER01316;W-7405-ENG-36. 21p. NTIS, PC A02/MF A0Ol1; 
1; GPO Dep. File Number DE86006423. 

The asymmetry in the reaction p vector + p — p7*n has 
been measured in a kinematically-complete experiment during 
Phase I of E-336/33, “Study of the Spin Dependence of Proton- 
Proton Pion Production Experiments.” The data revealed unexpect- 
edly large asymmetries with striking angular dependence. This sup- 
plement is a request for additional energies to measure an excitation 
curve of the cross section and asymmetries. Such an excitation 
curve should be sensitive to the proposed ‘D2 dibaryon resonance 
at VS~2175 MeV (T/sub B/~650 MeV). The energies were 
chosen to span the region where first the singlet pp cross section 
and then the triplet pp cross section rise dramatically. Beam Param- 
eters: EPBcrBr 20 to 200 pA transverse polarized protons, on 
Liquid Hydrogen. T/sub B/ = 550, 625, 700 MeV. 


21265 (EFI—85/13) Searching for new neutral particles. 
Rosner, J.L. (Chicago Univ., IL (USA). Enrico Fermi 
Inst.). Jan 1985. Contract AC02-82ER40073. 12p. (CONF- 
850171—4). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE86005903. 

From 5. Moriond workshop on heavy quarks, flavor mixing 
and CP violation; La Plagne, France (13 Jan 1985). 

Searches are reviewed and suggested for certain types of 
new neutral particles. (1) Extra Z's are expected if the electroweak 
group is extended beyond SU(2) x U(1). Masses above 140 GeV/c? 
are ripe for exploration. (2) Neutral heavy leptons above 2 GeV/c? 
are possible in a wide range of contexts. (3) Higgs bosons beyond 
the first doublet can be produced at tree level in Z° decays, with an 
intrinsic rate of ['(Z° — v anti v)/2 for each such “extra” doublet. 
Exotic e* e~ and anti p p events are discussed in the light of these 
last two (and other) possibilities. 40 refs., 2 figs. 


21266 (EFI—85-63) Heavy quark spectroscopy. Rosner, 
J.L. (Chicago Univ., IL (USA). Enrico Fermi Inst.). Oct 
1985. Contract AC02-82ER40073. 37p. (CONF-850819—13). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86005904. 

From 12. international symposium on lepton and photon 
interactions at high energies; Kyoto, Japan (19 Aug 1985). 

New experimental and theoretical developments in heavy 
quark spectroscopy are reviewed. From studies of J/psi decays, the 
eta’ is found to have some “glue” or other inert component, while 
the iota (a glueball candidate) probably contains some quarks as 
well. The &(2.2) persists in new Mark III data, but is not seen by 
the DM2 collaboration. The production of charmonium states by 
anti pp reactions is reviewed. First evidence for a P- wave charmed 
meson, D(2420), has been presented by the ARGUS group. Radi- 
ative Y decay studies fail to confirm the zeta(8.3) and begin to 
place useful limits on Higgs bosons. First results from an experi- 
ment at Fermilab on low-background hadronic production of Y 
states are shown. Accurate measurements of chi/sub b/(1P) masses 
by the ARGUS collaboration are noted, and interpreted as favoring 
scalar quark confinement. Studies of t and other heavy quarks will 
probe the q anti q interaction below 0.05 fm, are likely to be 
strongly affected by t anti t-Z interference, and can provide varied 
information on Higgs bosons. 144 refs., 21 figs. 


21267 (IFVE-OEF—84-187) Polarization in the 7p exci- 
tation — 7°n reaction at 40 GeV/c. Avvakumov, I.A.; 
Apokin, V.D.; Bagaturiya, Yu.Sh. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1984. 22p. (in Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86700884. 

Submitted to the journal Nucl. Phys., B. 

The results on measuring the polarization in the reaction 
mwp—m deg n at 40 GeV/c for 4 momenta transfered 0<t <= 2 
(GeV/c)? are presented. The results based on 2.2 min 7 deg-meson 
have showed essential effects as well as the complex structure in 
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the polarization behaviour up to 2 (GeV/c)? Predictions of most of 
the theoretical models rejected by obtained results on polarization 
in the 7p—>7 deg n reaction at the momentum of 40 GeV/c. 


21268 (IFVE-OEIPK—84-107) Reaction with two neutral 
kaon inclusive production in K* p interactions at 32 GeV/c. 
Azhinenko, I.V.; Belokopytov, Yu.A.; Garuchava, Z.Sh. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1984. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86700885. 

Experimental data on inclusive production of the neutral 
kaon pairs in the reaction Ksup(+)p—(Ksup(n)Ksup(n))X obtained 
in the Mirabelle” bubble chamber are presented. The K** 90) con- 
tributions to this reaction are discussed and 
Ksub(s)sup(0)Ksub(s)sup(0)zrsup(+--) and 
Ksub(s)sup(0)Ksub(s)sup(0)7sup(+)asup(-) effective mass distribu- 
tions are considered. The Lund quark fragmentation model is 
shown to provide a good description of the experimental data. An 
enhancement in the Ksub(s)sup(0)Ksub(s)sup(0)zrsup(+)sup(-) ef- 
fective mass spectrum at a mass of approximately 2.0 GeV is dis- 
cussad. 


21269 (IFVE-OEIPK—85-63) Miultiplicities of charged 
particles in forward and backward hemispheres in c.m.s. in 
K* p interactions at 70 GeV/c. Kubik, V.M.; Fenyuk, A.B.; 
Shlyapnikov, P.V. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. 11p. (In Russian). (WA— 
27). NTIS _ Sales Only), PC A02/MF A0O1. File Number 
DE86700886 

Submitted to the journal Sov. J. Nucl. Phys. . 

Experimental data on charged particle multiplicities in K* p 
interactions at 70 GeV/c are presented for the forward and back- 
ward hemispheres in c.m.s. The nsub(F) and nsub(B) distributions 
are analysed after diffractive events subtraction. The data on aver- 
age multiplicities (nsub(F)) and (nsub(B)) before and after correc- 
tions for the wrong particle identification are presented. Correla- 
tions between nsub(F) and nsub(B) are analysed in comparison wth 
the analogous data in vp interactions as well as LUND Monte- 
Carlo fragmentation model predictions. Correlations have the short- 
range action character. The presence of the correlations in depen- 
dences of (nsub(B)) on nsub(F) and (nsub(F)) on nsub(B) is due to 
effect of resonances. 


21270 (INFN/AE—84-11) Silicon multilayer target for a 
high intensity charm photoproduction ae Barate, R.; 
Bonamy, P.; Borgeaud, P.; Burchell, M.; David, M.; Le- 
moigne, Y.; Magneville, C.; Movchet, Ie Noon, ee Poinsi 
non, J. (Istituto Nazionale di Fisica Nucleare, } Milan an aly). 
16 Oct 1984. Ilp. (CONF-8405241—6). NTI 

Only), PC A02/MF A0O1. File Number DE8e900952. 

From Seminar on perspectives for experimental apparatus at 
future high energy machines; Florence, Italy (21 May 1984). 

The silicon active target for the high intensity heavy flavor 
photoproduction experiment NA14 has been tested satisfactorily. 
The standard deviation of the gaussian noise distribution of the as- 
sociated electronics was, on average, 17 keV. The stability of the 
energy-scale calibration was better than about 1% in a month. 
However it can be improved to 0.5% by monitoring the system 
over shorter periods. 6 ref., 5 figs. 


21271 (INS—495) Neutral pion photoproduction from 
deuteron at 90°, 120° and 130° CM angles. Imanishi, A.; Ishii, 
T.; Kato, S. (T okyo Univ., Tanashi (Japan). Inst. for Nucle- 
ar Study). May 1984. 10p. ‘NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86700882. 

Cross sections for yd —» m°d are presented in the photon 
energy range from 500 to 1000 MeV. As the photon energy in- 
creases, the cross sections decrease monotonically with small struc- 
tures. A significant discrepancy between experimental and theoreti- 
cal cross sections is found over the range from 600 to 850 MeV. 
The difference is indicative of dibaryon resonances around 2.5 
GeV. 
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21272 (JINR—D-1-84-859) Polarization of charmed 
Asub(c)sup(+) baryons produced in neutron-carbon interac- 
tions. Aleev, A.N.; Areffev, V.A.; Balandin, V.P. (Joint 
Inst. for Nuclear "io Road Dubna (USSR). Lab. of High 
Energy). 1984. 6p. (In ussian). NTIS (US Sales Only), PC 
A02/MF AO0O1. File — DE86700887. 

Submitted to the journal Phys. Lett. . 

The asymmetry in the decay produced inclusively in neu- 
tron-carbon interactions has been measured in an experiment at the 
Serpukhov 70 GeV proton synchrotron using the BIS-2 spectrome- 
ter. The mean transverse momentum of the Asub(c)sup(+) detected 
was 0.43 GeV/c. The decays studied were Asub(c)sup(+) — anti 
K°pz* a and Asub(c)sup(+) — A °ata* 2. The asymmetries of 
baryon emission by the Asub(c)sup(+) relative to the production 
plane are A(p)=-(0.24 +- 0.13) and A(A °)=(0.30 +- 0.22). This 
leads to the conclusion that the minimal absolute value of 
Asub(c)sup(+) polarization is equal to 0.5 +- 0.6. 


21273 (JINR—R-1-84-328) Momentum and angular char- 
acteristics of 7 mesons and protons produced in nucleus-nu- 
cleus interactions at 4.2 GeV/c per nucleon as re ~ of a 
target minimal mass. Armutlijski, D.; Baatar, Ts.; — 
yan, A. as (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1984. 14p. (In Russian). NTIS (US 
Sales Only PC A02/MF AO1. File Number DE86700888. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Momentum and angular characteristics of negative pions and 
of protons generated in nucleus-nucleus interactions at 4.2 GeV/c 
per nucleon are investigated as functions of a variable, characteriz- 
ing the order of cumulativity. It is shown that the character of the 
dependence on the cumulative variable does not depend on the 
type of colliding nuclei and is similar for pions and protons. 


21274 (JINR—R-1-85-89) Study of multiple production 
of hadrons in neutrino and antineutrino interactions with 
nuclei (A=12-207) by means of two-meter propane-freon 
bubble chamber (TPK-2M). Experiment proposal. Azimov, 
S.A.; Amaglobeli, N.S.; Angelov, N.S. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy; AN 
Uzbekskoj SSR, Tashkent. Fiziko-Tekhnicheskij Inst.; Tbi- 
lisskij Gosudarstvennyj Univ. (USSR)). 1985. 18p. (In Rus- 
sian). NTIS (US Sales 

Number DE86700889. 

It is proposed to study neutrino and antineutrino interactions 
with nuclei and nucleons by means of a two-meter propane-freon 
bubble chamber of the Laboratory of High Energies, JINR, ex- 
posed in the neutrino beam of the IHEP. Thin plates of various ma- 
terials (Al, Cu, Ta, W,...) positioned in the chamber will permit to 
derive information as to the characteristics of vA-collisions in a 
wide range of A-variations. To discriminate processes due to 
charged and neutral currents an external muon detector will be 
used. The following problems are planned to be investigated: spec- 
tral features of multihadron production processes in vA-interactions 
(inclusive cross sections, correlation of secondaries, resonance pro- 
duction); nuclear matter structure at short distances (quark degrees 
of freedom in nuclei, A-dependences of cross sections). 


Only), PC A02/MF AOl. File 


21275 (LBL—18635, pp 96-97) Collective flow observed 
in relativistic nuclear collisions. Gustafsson, H.A.; Gutbrod, 
H.H.; Kolb, B.; Loehner, H.; Ludewigt, B.; Poskanzer, 
A.M.; Renner, T.; Riedesel, H.; Ritter, H.G.; Warwick, A.; 
Wieman, H. May 1985. NTIS, PC A1l2/MF AOl. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Data from 47 detectors like the Plastic Ball are ideally 
suited to study the emission patterns and event shapes of high 
energy nuclear collisions. The shapes predicted by hydrodynamical 
and simple intranuclear cascade calculations are quite different. The 
hydrodynamical model predicts prolate shapes along the beam axis 
for only grazing collisions. With decreasing impact parameter the 
flow angle increases, and reaches 90 degrees (with oblate shapes) 
for zero impact-parameter events. Some cascade calculations on the 
other hand predict zero flow angles at all impact parameters. Ap- 
proximately 50,000 events of 400 MeV/nucleon Nb + Nb and Ca 
+ Ca have been used for an energy flow analysis. The events have 
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been classified according to charged particle multiplicity. The dis- 
tribution of the flow angle theta (angle between the major axis of 
the flow ellipsoid and the beam axis) is shown for different multi- 
plicity selections. 


(LBL—18635, pp 100-101) Freezeout density in 
relativistic nuclear collisions measured by proton-proton cor- 
relations. Gustafsson, H.A.; Gutbrod, H.J.; Kolb, B.; 
Loehner, H.; Ludewigt, B.; Poskanzer, A.M.; Renner, T.; 
Riedesel, H.; Ritter, H.G.; Warwick, A.; Wieman, H. May 
1985. NTIS, PC A1l2/MF AOl1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Relativistic heavy ion collisions produce a region of hot 
matter that radiates protons, pions and composite particles. The ef- 
fective source size of this radiating zone, or fire ball, has been in- 
vestigated by a number of groups using either proton pair correla- 
tions or pion pair correlations at small relative momenta. The appli- 
cation of this method in nucleus collisions is still relatively novel 
and an effort is being made to explore its potential and understand 
the significance of the measured radii. It is of particular interest to 
relate variations in extracted radii to different types of events. The 
authors report here source radii as a function of event proton multi- 
plicity for two different reactions: Ca on Ca and Nb on Nb, both at 
400 MeV/nucleon. The proton proton correlations used in this 
study were measured at the Bevalac with the 477 plastic ball detec- 
tor. 


21277 (LBL—18635, pp 101-102) Measurement of pions 
and light fragments in 0.8 GeV/nucleon La + La collisions. 
Miake, Y.; Hamagaki, H.; Bai, X.X.; Hashimoto, O.; 
Kimura, K.; Kobayashi, T.; Shapiro, G.; Shida, Y.; Tani- 
hata, I.; Nagamiya, S. (Univ. of Tokyo, Japan). May 1985. 
NTIS, PC A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Using the upgraded Bevalac, the authors have measured in- 
clusive spectra of light fragments at theta/sub lab/ = 15°, 20°, 30% 
40°, 60°, and 80° and negative pions at theta/sub lab/ = 60°, which 
corresponds approximately to 90° in the c.m., in 0.8 GeV/nucleon 
s7*°La + 57/*La collisions. The Lorentz invariant differential 
cross sections for protons in the La + La collisions show simple 
exponential spectra at c.m. 90°, exp(-E/sub k//Eo), whereas for 
lighter-mass collisions the spectrum deviates substantially from the 
exponential in the low-energy region, showing a shoulder-arm 
shape. Compared to the Ar + KCI data, the value of Ep is slightly 
larger for the La + La collisions. It is likely that the simple expo- 
nential shape is due to a greater degree of equilibration for the La 
+ La collisions. The momentum distribution of deuterons at theta/ 
sub lab/ = 15° is plotted together with the Ar + KCl data, which 
is multiplied by a factor of 6. Deuteron spectra in La + La at 
theta/sub lab/ = 15° show an enhancement at ~2GeV/c and also 
at 30.7GeV/c. Such behavior is not consistent with a single-source 
model, but can be understood in terms of a three-fireball model. 


21278 (LBL—18635, pp 102-103) Production mechanism 
of backward energetic protons studied from two-particle cor- 
relations in 800 MeV proton-nucleus collisions. Miake, Y.; 
Hamagaki, H.; Kadota, S.; Nagamiya, S.; Schnetzer, S.; 
Shida, Y.; Steiner, H.; Tanihata, I. May 1985. NTIS, PC 
A12/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors measured the distribution of protons and deuter- 
ons associated with backward energetic protons (BEP) over a wide 
kinematical range. The present experiment covers the kinematical 
region of both p-p and p-d quasi-elastic scatterings (QES) as well as 
quasi-deuteron breakups. The authors demonstrated that various re- 
action mechanisms are kinematically separable. 


21279 (LBL—18635, pp 103-104) Pion spectra at 0 de- 
grees in coincidence with projectile fragments in 800 MeV/ 
nucleon 57/1°°La induced reactions. Hashimoto, O.; Bistir- 
lich, J.A.; Crowe, K.M.; Hamagaki, H.; Humanic, T.J.; Ko- 


bayashi, T.; Nagamiya, S.; Nakayama, K.; Rasmussen, J.O.; 
Shida, Y. May 1985. NTIS, PC A12/MF AO1. File Number 
DE85013312. 
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In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Inclusive pion spectra at 0 degrees produced by 800 MeV/ 
nucleon La ions on C have been observed using the HISS (Heavy 
Ion Spectrometer System) at the LBL Bevalac. In addition, correla- 
tions between pions and projectile fragments were measured to 
study collision geometry dependence of the pion spectra. 


21280 (LBL—18635, pp 108-110) Midrapidity pion pro- 
duction in 1.05 GeV/nucleon *°Ca + “Ca collisions. Harris, 
J.W.; Brockmann, R.; Wolf, K.L.; Jackson, E.K.; Miller, J.; 
Pugh, H.G.; Renteln, P.; Roche, G.; Schroeder, L.S.; Treu- 

R.N. (Gesellschaft fuer Schwerionenforschung, Darm- 
stadt, West Germany). May 1985. NTIS, PC A12/MF A01. 
File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

In order to provide more detailed information on the midra- 
pidity production of pions with which to test the various proposed 
mechanisms, single-particle inclusive 7* and w~ cross sections were 
measured in the Two Arm Spectrometer System (TASS) at the Be- 
valac for the isospin-symmetric “Ca + “Ca system at 1.05 GeV/ 
nucleon. A complete mapping of the midrapidity region was made 
for both charges. In addition, an external projectile fragment scintil- 
lator array was employed to facilitate off-line selection on the cen- 
trality of the collisions. This selection is important to constrain cal- 
culations which include final state interactions since they are very 
sensitive to the numbers of participants and spectators in the colli- 
sion. 


21261 (LBL—18635, pp 117-119) Two-pion correlations 
in heavy ion collisions. Zajc, W.A.; Bistirlich, J.A.; Bos- 
singham, R.R.; Bowman, H.R.; Clawson, C.W.; Crowe, 
K.M.; Frankel, K.A.; Ingersoll, J.G.; Kurck, J.M.; Martoff, 
C.J. May 1985. NTIS, PC Al2/MF A0Ol1. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

An application of intensity interferometry to relativistic 
heavy ion collisions (RHIC) is reported. The correlation between 
two like-charged pions is used to study the reactions Ar + KCl — 
2m*- + X and Ne + NaF a 2m” + X, both at an incident beam 
energy of 1.8 GeV/nucleon. There appears to be a substantial co- 
herent component of the pion source, although measurement is 
complicated by the presence of final state interactions. The effect of 
the mutual Coulomb repulsion of the two pions and of the pion- 
nuclear Coulomb interactions, on the two-pion correlation function 


is analyzed. 


21282 (LBL—18635, pp 121-123) Strange particle pro- 
duction in central “Ca + “Ca collisions. Renfordt, R.E.; 
Bangert, D.; Brockmann, R.; Dacal, A.; Harris, J.W.; Odyn- 
iec, G.; Ortiz, M.; Pugh, H.G.; Rauch, W.; Sandoval, A. 
(Universitaet Heidelberg, West Germany). May 1985. NTIS, 
PC Al2/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

As a continuation and expansion of a previous experiment 
(1.8 GeV/nucleon Ar + KCl) strange particle production was 
studied in central Ca + “Ca collisions at 2.07 GeV/nucleon inci- 
dent energy using the Streamer chamber facility. A°s and K°s were 
identified by their charged-particle decay. A 0.26 cm thick metallic 
target was used. The central trigger corresponded to 10% of the 
reaction cross section (o@ = 2.5 b) and was associated with impact 
parameters b < 2.8 fm in a geometrical model. 


(LBL— 18635, pp 125-127) Search for fractionally 
charged nuclei in high-energy heavy ion collisions. Barwick, 
S.W.; Musser, J.A.; Stevenson, J.D. May 1985. NTIS, PC 
A12/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Projectile fragments of 1.8 GeV/nucleon “Ar were used to 
search for fractionally charged nuclei. The authors present results 
of the first large statistics electronic counter telescope experiment. 
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Charge histograms are presented and limits for fractional charge 
are deduced. 


21284 (LBL—18635, pp 127-129) Search for production 
of fractional rare long-lived particles and subthre- 
shold antiprotons in relativistic heavy ion collisions. Abachi, 
S.; Carroll, J.; Shor, A.; Barasch, E.; Igo, G.; Mulera, T.; 
Fisher, P.; Perez-Mendez, Vis Trentalange, S.; ‘Ganezer, K:; 
Kazeminezhad, F. (Univ. of California, Los Angeles). May 
1985. NTIS, PC Ai2/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

In parallel with the measurement of the momentum spectrum 
for subthreshold K production the authors have carried out a 
search for the production of fractional charges, rare long-lived par- 
ticles and subthreshold antiprotons in **Si + **Si collisions at 2.1 
GeV/nucleon. Negative secondaries produced at 0° were selected 
for six values of secondary rigidities and transported along a mag- 
netic beam line. Three bends, each followed by a detector station 
instrumented with scintillators and Cerenkov counters, allowed 
multiple measurement of particle velocities which when combined 
with the rigidity selection yielded the particle mass. The authors 
did not observe production of any fractionally charged or rare 
longed-lived particles nor did the authors observed any convincing 
evidence of antiproton production. Some rather stringent upper 
limits for these processes were obtained and are summarized. 


21285 (LBL—18635, pp 129) Subthreshold K~ momen- 
tum spectrum for relativistic nuclear collisions. Barasch, E.; 
Shor, A.; Abachi, S.; Carroll, J.; Fisher, P.; Ganezer, K.; 
Igo, G.; Mulera, T.; Perez-Mendez, V.; Trentalange, S. 
(Univ. of California, Davis). May 1985. NTIS, PC A12/MF 
A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors recently measured the momentum distribution 
of subthreshold K~ particles produced in the reaction *Si + **Si 
at 2.1 GeV/nucleon, using a secondary beam line as a magnetic 
spectrometer. Particle identification was achieved using multiple 
measurements of TOF and dE/dx and by using two sets of thresh- 
old Cerenkov counters. New results of this measurement are 
shown. The authors plot the K~ invariant production cross section 
as a function of the kaon kinetic energy in the Si-Si center of mass 
frame. This analysis has shown the data to be consistent with an 
exponential distribution in energy with a slope parameter of 91 +/- 
7 MeV. 


21286 (LBL—18635, pp 130-131) Electron pair produc- 
di 


tion study using the di-lepton spectrometer (DLS). Roche, G.; 

J.B.; Claesson, G.; Fulton, R.L.; Gilot, J.F.; Hall- 
man, T.J.; Hendrie, D.L.; Igo, G.; Kirk, P.N.; Krebs, G. 
May 1985. NTIS, PC A1i2/MF AOl. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The DLS collaboration is proposing to study the production 
of low mass electron pairs (up to the rho mass) in p-nucleus colli- 
sions up to 5 GeV and in nucleus-nucleus collisions up to 2 GeV/ 
nucleon. The design of the experimental setup is being done to ac- 
commodate multiplicities comparable with those from “Ca + “Ca 
at 2.1 GeV/nucleon. This would be the second step in the study of 
direct electron production at Bevalac energies, which started with 
single electron measurements still in progress. 


21287 (LBL—18635, pp 131-133) Direct electron produc- 
tion. Carroll, J.; Claesson, G.; Gilot, J.F.; Hallman, T.; Hen- 
drie, D.; Igo, G.; Kirk, P.N.; Krebs, G: Luehring, F; Ma- 
dansky, te (Univ. of California, Los An eles). May 1985. 
NTIS, PC A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors recently completed a measurement of the excess 
electron to pion ratio in the p+Be system at a proton kinetic 
energy of 2.1 GeV. This tt was performed on the Two- 
Arm Spectrometer System (TASS). A schematic diagram of the ap- 
paratus is given. Preliminary results are presented. 
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21288 (LBL—18635, ~ e 204-205) Observation of — 
azimuthal asymmetry between slow and fast secondaries in 
high energy nuclear collisions in the plastic ball. Gustafsson, 
H.A.; Gutbrod, H.H.; Kolb, B.; Loehner, H.; Ludewigt, B.; 
Poskanzer, A.M.; Renner, T.; Riedesel, H.; Ritter, H.F.; Sie- 
miarczuk, T. May 1985. NTIS, PC A12/MF AOl1. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Parallel to the global analysis of the Plastic Ball data (energy 
flow and minimum spanning tree), a very straightforward analysis 
for azimuthal asymmetries in the particle flow between slow and 
fast reaction products has been performed. It is expected that 
energy and impact parameter dependence of the azimuthal asymme- 
try is a sensitive tool for reaction mechanism studies. 


21289 (LBL—20749) Hadron production at PEP/ 
PETRA. Yamamoto, H. (Lawrence Berkeley Lab., CA 
aed oo Univ. (Japan). Dept. of Physics). Dec 1985. 
AC02-76ER03330;AA03-76SF00034;A C03- 
TOSFOOOS. 45p. (CONF- 850768—5). NTIS, PC ‘A03/MF 
A01; GPO Dep. File Number DE86006335. 
From SLAC summer institute on particle physics; Stanford, 
CA, USA (23 Jul 1985). 
Recent results on hadron production in e* e~ annihilation at 
PEP and PETRA are summarized. The topics included are: (1) in- 
clusive hadron production, (2) gluon vs quark jet, (3) analysis of 3 
jet events and (4) p - anti p correlations. Experimental data are 
compared with predictions of several models to reveal underlying 
physics. 47 refs., 18 figs. 


21290 (NIKHEF-H—85-4) Large-t elastic scattering and 
diffraction dissocation. Timmermans, J. (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands)). May 1985. 20p. (CONF-8503151—4). NTIS 
(US Sales Only), PC A0Q2/MF AOl. File Number 
DE86900824. 

From International symposium on physics of proton-antipro- 
ton collision; Tsukuba, Japan (13 Mar 1985). 

Recent results, both from the ISR and the S anti p pS Col- 
lider, on proton-antiproton elastic scattering at large values of the 
four-momentum transfer squared, are presented. The results are 
compared with predictions of several theoretical models of high- 
energy collisions. Single diffraction dissociation at the Collider is 
also discussed. 20 refs., 13 figs. 


21291 (NP—6900847) Experiments at CERN in 1977. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). Aug 1977. 200p. NTIS (US Sales Only), PC 
A09/MF AOl1. File Number DE86900847. 

This catalogue of approved experiments at CERN has been 
compiled as a guide to the status of the experimental research pro- 
gram at the 400 GeV Proton Synchrotron (SPS), the Intersecting 
Storage Rings (ISR), the 25 GeV Proton Synchrotron (PS), and the 
Synchro-Cyclotron (SC). The schematic layouts of beams and ex- 
periments at the various machines are given in the beginning of the 
report and are followed by descriptive material on the experiments. 
In general, a short summary of each of the approved experiments is 
given with a description of the physics purpose, the apparatus em- 
ployed, a list of the participants and the name of the collaboration. 
The status corresponds more or less to the situation on 1 August 
1977. 


21292 (OU-NPL—35/84) Current state of nucleon decay 
experiments. Allison, W.W.M. (Oxford Univ. (UK). Nuclear 
Physics Lab.). 1984. 6p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86700912. 

The current state of nucleon decay experiments as reported 
at the ICOBAN conference held at Park City, Utah in January 
1984 is summarized. It is concluded that there is no convincing evi- 
dence for nucleon decay. The data from the experiments available 
are not inconsistent with a signal of a few x10* years in multitrack 
modes but do not require this interpretation given the uncertainties 
about the response of the detectors to inelastic atmospheric neutri- 
no interactions which requires further study. New calorimeters and 





64 PHYSICS | 
6451 Particle Interactions And Properties - Experimental 


water Cherenkov detectors may be able to solve the problem of nu- 
cleon decay in most detectable modes at the level of a few times 
10” years. 


21293 (RAL—85-048) Measurement of the branching 
ratio Li—rhoy/>*—rho7w®. (Rutherford Appleton Lab., 
Chilton (UK). Jun 1985. 29p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700881. 

Submitted to Z. Phys. C. 

In an experiment performed in the CERN SPS hyperon 
beam a value for the branching ratio, £t—-rhoy/Z*—rho7’? of (2.46 
sub(-0.35)sup(+0.30)) x 10°, has been obtained corresponding to a 
branching ratio £+—-rhoy/=*— all of (1.27 sub(-0.18)sup(+0.16)) x 
10°. This result is discussed in the context of present understanding 
of hyperon radiative decays. 


21294 (SLAC-PUB—3818) Recent results on D meson 
decays from the MARK III. Coward, D.H. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Oct 1985. 
Contract AC03-76SF00515;AC02-76ERO1195;AC03- 
81ER40050. 8p. (CONF-850869—15). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005301. 

From Meeting of the Particles and Fields Division of the 
American Physical Society; Eugene, OR, USA (12 Aug 1985). 

The MARK III Collaboration recently completed the analy- 
sis of a number of pn modes of charged and neutral D mesons 
produced in electron-positron collisions near the peak of the 
psi(3770) resonance at SLAC’s SPEAR storage ring. The mesons 
were produced nearly at rest in pairs, either D*D~ or D® anti D®, 
at a center-of-mass energy below the threshold for DD production. 
The unique kinematics of the production allow us to isolate the 
charmed meson signal clearly and unambiguously. The data were 
collected with the MARK III Spectrometer, a large solid angle 
magnetic detector. Our data sample corresponds to an integrated 
luminosity of approximately 9.3 inverse picobarns. New results will 
be presented on the absolute branching ratios of D mesons into ha- 
dronic final states, branching ratios for three body decays via pseu- 
doscalar-vector intermediate states, and branching ratios for Ca- 
bibbo allowed and Cabibbo suppressed decays. Inclusive and exclu- 
sive branching ratios for the semi-leptonic decays of D mesons will 
be presented, as well as the first measurement of the vector form 
factor in the decay D®° + K~e*, nu, evidence for interference in 
D* decays, and new information on the contributions of W ex- 
change diagrams to D® decays. 


21295 (SLAC-PUB—3832) Recent MARK III results in 
radiative J/psi decays. Toki, W. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Nov 1985. Contract 
AC03-76SF00515;AC02-76ERO1195;AC03-81ER40050. 12p. 
(CONF- 850768—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005669. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (23 Jul 1985). 

New results on the zeta(2.2) are reported. Mark III has ana- 
lyzed new J/psi data and reconfirmed the zeta(2.2) in radiative J/ 
psi decays to K/sub S/°K/sub S/° and K* K~. The significances of 
the signals are 3.6 and 4.5 standard deviations, the masses, 2.232 +- 
007 +- .007 and 2.230 +- .006 +- .014 GeV/c? and the widths, 
0.018/sub -.015//sup +.023/ +- .010 and 0.026/sub -.016//sup 
+.020/ +- .017 GeV/c?, for the K/sub S/°K/sub S/° and K* K~ 
modes, respectively. The branching ratios are BR(J/psi — ‘yzeta, 
zeta — K/sub S/°K/sub S/°) = (3.2/sub -1.3//sub +1.6/ +- 0.7) 
x 10° and BR(J/psi — yzeta, zeta > K* K~) = (4.2/sub -1.4//sup 
+1.7/ +- 0.8) x 1075 14 refs., 9 figs. 


21296 (SLAC-PUB—3859) Electromagnetic probes of nu- 
cleons and nuclei. Arnold, R.G. (American Univ., Washin: 
ton, DC; Stanford Linear Accelerator Center, Menlo Park, 
‘A (USA)). Dec 1985. Contract AC03-76SF00515. 5 
(CONF-8508127—13). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86006960. 
From Nuclear chromodynamics conference; Santa Barbara, 
CA, _ (12 Aug 1985). 
brief review is given of recent experimental results from 
high Bs electron and muon scattering on nuclear targets. Elec- 
tron-proton elastic scattering at SLAC, the A-dependence of deep 
inelastic scattering at SLAC and CERN, and recent electron scat- 
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tering experiments in the new program Nuclear Physics at SLAC 
are described. Some planned future experiments using high energy 
electrons and muons to probe nuclear targets are outlined. 30 refs., 
10 figs. 


21297 Observation of three 2** resonances in the glue- 
ball-enhanced channel 7” p->PHIPHIn. Etkin, A.; Foley, 
K.J.; Longacre, R.S.; Love, W.A.; Morris, T.W.; Platner, 
E.D.; Saulys, A.C.; Lindenbaum, S.J.; Chan, C.S.; Kramer, 
M.A. (Brookhaven National Lab., Upton, NY; City College, 
New York, NY). Physics Letters [Section] B; 165: No. 1-3, 
217-221(19 Dec 1985). 

We present data on 3652 analyzed events of the reaction 
a” p->PHIPHIn at 22 GeV/c. A partial wave analysis has been 
performed on the PHIPHI system. The results are well represented 
by three resonances all with | quantum numbers 
Isup(G)Jsup(PC)=0* 2**. The absence of the Okubo-Zweig-lizuka 
suppression observed in this reaction, the selection of only three 
Jsup(PC)=2** states (gsub(T), g sub(T’), and g sub(T”) which 
comprise virtually all of the cross section, and the large PHIPHIn 
signal over a very different PHIK*K~n background are all well 
explained if these states are produced by 1-3 glueballs (i.e. multig- 
luon resonances). (orig.). 


21298 In search of pbarN bound states. Bridges, D.; 
Brown, H.; Daftari, I. (Brookhaven National Lab., Upton, 
NY, USA). pp 315-321 of Antiproton 1984. Proceedings of 
the VII European symposium on antiproton interactions 
held in Durham, 9-13 July 1984. Pennington, M.R. Bristol, 
England; Adam Hilger Ltd. (1985). (CONF-840795—). 

From 7. European symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Price Pound 38.00. 

The inclusive wsup(+,-) spectra from p-bard annihilations at 
rest have been measured in a high statistics experiment. The 7 
shows a pronounced peak at approx. 350 MeV/c which fits to at 
least one resonance recoiling against the 7. A similar but less pro- 
nounced peak is seen in the 7* implying I=1. Another peak is also 
observed in both wsup(+,-) spectra at approx. 180 MeV/c, a region 
of rapidly changing acceptance. Other features of these structures 
are presented. 


21299 Preliminary results from antineutron-proton anni- 
hilation cross-section measurements from 100-500 MeV/c at 
the AGS. Lowenstein, D.; Chu, C.; Hungerford, E. (Brook- 
haven National Lab., Upton, NY, USA; Houston Univ., 
TX, USA). pp 323-328 of Antiproton 1984. Proceedings of 
the VII European symposium on antiproton interactions 
held in Durham, 9-13 July 1984. Pennington, M.R. Bristol, 
England; Adam Hilger Ltd. (1985). (CONF-840795—). 

From 7. European symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Price Pound 38.00. 

Preliminary results from an antineutron-proton annihilation 
measurement in the range of laboratory momenta between 100-500 
MeV/c are reported. These preliminary data show some structure 
around an invariant mass of 1898 MeV. However, considerable data 
analysis remains before this structure can be associated with inter- 
actions in the n-barp final state system. 
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REFER ALSO TO CITATION(S) 20809, 21266, 21376, 21556, 21559 


21300 (BNL—37469) SSC trigger cross sections. Paige, 
F.E. (Brookhaven National Lab., Upton, NY (USA)). 1985. 
Contract AC02-76CHO00016. 26p. (CONF-8511150—2). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86005251. 

From Workshop on triggering, data acquisition and comput- 
ing for high energy/high luminosity hadron-hadron colliders; Bata- 
via, IL, USA (11 Nov 1985). 

Most triggers at the SSC will involve multiple jets or jets 
plus leptons or missing p/sub T/; cross sections for these are calcu- 
lated. Events containing W*W™ pairs will be an important signa- 
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ture at the SSC and provide a good test of its trigger system. Prop- 
erties of such events are given. 6 refs., 20 figs. 


21301 (BNL—37621) Physics with polarized ET 
Matone, G. (Brookhaven National Lab., Upton, 
(USA)). Oct 1985. Contract AC02-76CH00016. 23p. NTIS, 
PC A02/MF A0Ol1; 1; GPO Dep. File Number DE86006440. 

The role that polarization can play in the interaction of real 
and virtual photons with nuclear matter is considered. Linear, cir- 
cular, and elliptical polarization are considered. Photodisintegration 
of the deuteron with linearly polarized photons is then examined, 
followed by use of circularly polarized photons with a polarized 
target. 30 refs., 4 figs. (LEW) 


21302 (CERN—85-11) 1984 CERN school of physics. 
Proceedings. (European Organization for Nuclear Research, 
Geneva (Switzerland)). Jul 1985. 356p. (CONF- 
8406248—). NTIS (US Sales Only), PC A1l6/MF AO1. File 
Number DE86700855. 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

, The CERN School of Physics is intended to give young ex- 
perimental physicists an introduction to the theoretical aspects of 
recent advances in elementary particle physics. These Proceedings 
contain reports of lecture series on the following topics: proton an- 
tiproton physics, experimental tests of gauge theories, QCD, phe- 
nomenology of Higgs particles, the electroweak model, unification 
and supersymmetry. In addition, there is a report of a special lec- 
ture on elementary supersymmetry. See hints under the relevant 
topics. 


21303 (CERN—85-11, pp 260-276) Phenomenology of 
Higgs particles. Jariskog, C. (Bergen Univ., Norway. Dept. 
of Physics; Stockholm Univ., Sweden. Fysiska Institu- 
tionen). 30 Jul 1985. NTIS (US Sales Only), PC A16/MF 


A01. File Number DE86700855. (CONF-8406248—). 
From CERN school of physics; Lofthus, Norway (11 Jun 

1984). 

: These lecture notes are organized as follows: 1. Introduction, 
2. Interactions and decay modes of the Standard Higgs phisub(O), 
3. Nonstandard Higgs multiplets, 4. Upper limits on the Higgs mass, 
5. Lower limits on the Higgs mass, 6. Production mechanisms for 
the Standard Higgs, 7. Outlook. 


21304 ger stone 11, PP 277-299) Electroweak model. 
Jarlskog, C. (Bergen Univ., Norway. Dept. of ue 
Stockholm Univ., Sweden. Fysiska Institutionen). Jul 
1985. NTIS (US Sales Only), PC Al6/MF roi. File 
Number DE86700855. (CONF-8406248—). 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

In these lectures an introduction to the Electroweak Model 
is given. I summarize the major why’s and how’s of the Standard 
Electroweak Model. The outline of these notes is as follows. Sec- 
tion 1 gives a short “history ” of the electroweak interactions. In 
Section 2 the Standard Model is introduced, in its manifestly sym- 
metric mode. The theory is written for a pair of hypothetical fer- 
mions (f,f) which may be visualized as, for example, the quark pair 
(u,d). The following Sections explain the various terms in the La- 
grangian of the Standard Model and take us to the spontaneously 
broken version of the theory. Finally, the generalization to several 
pairs of quarks and leptons is discussed and some conclusions are 
presented. 


21305 (CONF-8508149—4) QCD results for small x and 
for heavy flavor Collins, J.C. (Institute for Ad- 
vanced Study, Princeton, NJ (USA)). 1985. Contract AC02- 
80ER 10712. eo PC A02/MF AOl1; 1; GPO Dep. 
File Number D 

From Oregon workshop on super high energy physics; 
Eugene, OR, USA (9 Aug 1985). 

Two areas of perturbative quantum chromodynamics are re- 
viewed. The first is hard collisions of partons whose momentum is 
a small fraction, named x, of the total center-of-mass energy of the 
momenta of their parent hadrons. The second is production of 
heavy strongly-interacting particles, such as ordinary heavy quarks, 
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squarks, or gluinos. The discussion of the small x problem includes 
Monte Carlo calculations of multiple scattering and theoretical cal- 
culations of parton-parton shadowing effects. As for heavy flavor 
production, it is shown that ordinary perturbative methods should 
apply. 22 refs., 7 figs. (LEW) 


21306 (DOE/ER/40048—149) Nucleon-nucleon weak 
interaction. Adelberger, E.G. (Washington Univ., Seattle 
(USA). it. of Physics). 1985. Contract AC06-81ER40048. 
7p. (CONF-8511137—4). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86006344. 

From Workshop on the investigation of fundamental interac- 
tions with cold neutrons; Gaithersburg, MD, USA (14 Nov 1985). 

The PNC NN interaction provides a unique window on 
flavor-conserving hadronic weak interactions. The current status of 
experiment and theory in this area are briefly discussed. 4 refs., 3 
figs. 


21307 (IFVE-OEF—83-125) Exchange degeneration and 
polarization in inclusive fragmentation processes p—AK and 
p—Asub(c) anti D. Arestov, Yu.I.; Nurushev, S.B. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki eae Ehnergij). 1983. 
13p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700860. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The polarization asymmetries of strange and charmed bar- 
yons in inclusive reactions pp—A(Asub(c)sup(+))+X with polar- 
ized and nonpolarized beams are investigated. Assuming the weak 
exchange degeneracy of Regge trajectories K* and K**, D* and 
D**, it has been shown that polarization of produced baryons in 
fragmentation processes p—>AK and p—dAsub(c)anti D can be very 
large - up to 60%. 


21308 (IFVE-OEIPK—84-77) Classification of hadron- 
hadron exclusive reactions. Alekhin, S.I.; Demidov, N.G.; 
Ezhela, V.V.; Lusovsky, S.B.; Perevozchikov, V.M.; Yush- 
chenko, O.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, ukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1984. 19p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86700861. 

Submitted to the journal Sov. J. Nucl. Phys. . 

A version of dynamical classification of hadron exclusive re- 
actions is proposed. The classification singles out the classes of 
“similar” reactions by several features: kinematical similarity, isos- 
tructural similarity, dynamical linkage, fragmentation, clusteriza- 
tion. The proposed classification can be used as a “surguide” in 
construction and verification of data description and interpretation 
models, in planning new experimental and theoretical studies, in or- 
ganization of the computational process in theory comparison with 
the experimental data. 


21309 (IFVE-ONF—85-75) On a joint QCD analysis of 
deep inelastic and two-particle lepton-nucleon processes. 
Bel kov, A.A.; Ivanov, Yu.P.; Kovalenko, S.G. (Gosudarst- 
vennyj Komitet po oar zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fi Vysokikh Ehnergij; Joint Inst. for 
Nuclear Research, Dubna {USSR)). 1985. 13p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700862. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The possibility to decrease the model uncertainties of deep 
inelastic scattering data analysis has been considered. The uncer- 
tainties are caused by the arbitrary choice of the initial conditions 
for the QCD evolution equations and demand extra information. 
The elastic and quasielastic lepton-nucleon scattering data have 
been included into the joint deep inelastic data analysis. It is shown, 
that joint QCD analysis of deep inelastic and two-particle lepton- 
nucleon processes is successful in reducing essentially the errors on 
determining QCD parameter A and model dependence of analysis 
results on the choice of initial conditions. The proposed approach 
can be very useful for the study of the experimental status of QCD 
and for the theory parameter determination. 
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21310 (IFVE-OTF—84-101) Gluon decolouration mecha- 
nism and hadron decays of C-even charmonium levels. Gersh- 
tein, S.S.; Jickia, G.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1984. 8p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86700863. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The possibilities of the gluon decolouration mechanism to be 
realized in the decays of C-even charmonium levels are considered. 
The etasub(c) and chi0sub() resonance decays are studied. The esti- 
mations of the probability of these decays are given. 


21311 (IFVE-OTF—84-132) Generalized quark fields in a 
complex space-time. Khrushchev, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1984. 5p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700864. 

Submitted to the journal JETP Lett. . 

The notion of the generalized quark fields is introduced in a 
complex space-time with a Hermitian scalar form with signature 
(+, -, -, -). All irreducible generalized fields, except a scalar one, 
consist of sets of fields with different spins. The solution of the 
Klein-Gordon-Fock equation for the generalized scalar field is 
given. 


21312 (IFVE-OTF—84-152) Exotic events at a p anti p 
collider: excited quark or excited color boson. Gershtejn, 
S.S.; Dzhikiya, G.V.; Pirogov, Yu.F. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, — 
hov. Inst. Fiziki Vysokikh Ehnergij). 1984. 24p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700865. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Exotic events with large missing transverse momentum (up 
to. 80-90 GeV/c) observed at the CERN p anti p collider, are 
shown to require, by their signature and effective cross section, the 
existence of an object with the mass of about 180 GeV/c?, which 
would be produced in a resonance way, be hadron beams constitu- 
ents and would be able to decay into W jet and Z jet. An excited 
quark q *, which is produced in qg-fusion and decays into Wq and 
Zq seems to suit most naturally as such an object. However, one 
cannot exclude colour bosons W* Z* produced in qq collisions and 
decaying into Wg and Zg. Possible experiments at p anti p, pp and 
ep colliders are discussed, which would verify the hypothesis of the 
excited quark and study the properties of the latter. 


21313 (IFVE-OTF—84-174) On virtual W-boson contri- 
bution to the processes of the e* e — y + neutrals type. Tik- 
honin, F.F. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1984. 8p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700858. 

The contribution from the diagrams, where a photon is emit- 
ted by a virtual W-boson, has been estimated up to terms that are 
first order in s/m sub(W)sup(2), together with the contribution 
from the diagrams where initial particles radiate. The approxima- 
tion used is applicable for the PETRA, PEP and TRISTAN accel- 
erators. For the first two accelerators the calculated admixture is of 
10% in the total cross section while in the case of TRISTAN, 
where the energy is of 30x30 GeV2, this contribution is of 20-25%. 


21314 (IFVE-OTF—85-49) Dependence of the total cross 
sections ratios on valence quark masses. Kiselev, A.V. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1985. 
7p. NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86700866. 

Submitted to the journal Phys. Lett. . 

The formula to relate the ratios of total cross sections for 
different types of incident hadrons to the masses of their valence 
quarks is proposed. On the basis of this formula, the total cross sec- 
tions are evaluated in the case when hadrons contain heavy quarks. 
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21315 (IFVE-OTF—85-50) Quark counting rules for 
total cross sections. Dzhaparidze, G.Sh.; Kiselev, A.V.; 
Petrov, V.A. (Gosudarstvennyj Komitet po Ispol’zovani 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vyso! i 
Ehnergij; Tbilisskij Gosudarstvennyj Univ. (USSR)). 1985. 
5p. S (US Sales Only), PC A02/MF AO01. File Number 
DE86700867. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The dependence of total cross sections on the number of va- 
lence quarks of colliding hadrons is considered. The quark counting 
rules, formulated earlier for hard processes, are shown to lead 
through gluon distribution functions to proportionality between the 
cross sections and the product of valence quark numbers, which is 
characteristic of the additive quark model. 


21316 (iFVE-OTF—85-69) Experiments on anti pp elas- 
tic scattering at a collider and the model of rapid growth. 
Solov’ev, L.D.; Shchelkachev, A.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpuk- 
hov. Inst. Fiziki Vysokikh Ehnergij). 1985. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700869. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Experiments on anti pp elastic scattering at a collider are dis- 
cussed. The new data are shown to be in agreement with the pre- 
dictions of the model of rapid growth proposed to describe the ex- 
periments at energy s>50 GeV” 


21317 (INIS-SU—309, pp 5-16) Description of multiple 
particle production in a relative velocity space. Baldin, A.M.; 
Didenko, L.A. (Joint Inst. for Nuclear Research, Dubna, 
USSR. Lab. of High Energy). 1984. (In Russian). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86780236. 

In JINR rapid communications. Collection. 

Relativistically invariant description of multiple processes in 
the relative four-velocity space bsub(ik)=-(Psub(i)/msub(i) - 
Psub(k)/msub(k)), where Psub(i) is the four momentum and msub(i) 
- the particle mass, is suggested. The new method for description of 
the hadron jets is given and a principle of relaxation of correlations 
in the bsub(ik) space is formulated which is analogous to the Bogo- 
lubov principle in statistical physics. Hadrons and nuclei are consid- 
ered as quark-gluon clusters with bsub(ik) << 1. The suggested 
methods are illustrated by the experimental data of multiple pro- 
duction in 7C interactions at 40 GeV/c. 


21318 (INIS-SU—314, pp 303-308) On a possible struc- 
ture of the Higgs sector in the SU(2)xU(1)xU(1) model of 
electroweak interactions, Leznov, A.N.; Khrushchev, V.V. 
1983. (In Russian). NTIS (US Sales Only), PC A17/MF 
AO1. File Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Consideration is being given to the minimal expansion of the 
standard mode of electroweak interactions based on Su(2) x 
U(1)XU(1) group. The condition of symmetry about the global 
group for initial lagrangian for fermion (F) and Higgs (H) fields is 
imposed before inroduction of interaction with gauge fields. For 
the SU(2) x U(1) x U(1) model with two fermion generations the 
condition of symmetry about the U(4)-group (together with re- 
quirements of self-conjugation of presentation for scalar fields) re- 
sults to the choice of its certain version - the so called xdoublet- 
singlet model. The sources of initial symmetry breaking after intro- 
duction of the interaction between F- and H-fields are investigated. 
It is shown that mechanisms of formation of masses of the first and 
the second generation fermions are different at certain choices of F- 
field charges for which the condition of absence of axial anomalies 
in SU(2) x U(1) x U(1)-model is satisfied. This can be considered as 
a possible explanation of observed difference of masses of these 
generations. 


21319 (INIS-SU—314, pp 346-376) Mirror fermions in 
the problem of p-parity violation in weak interaction. Liparte- 
liani, A.G.; Monich, V.A.; Nikitin, Yu.P.; Volkov, G.G. 
1983. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86780404. (CONF-8307163—Vol.1). 





2667 / ERA-11/9 


From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

To construct consistently a left-right (LR) symmetric theory 
based on the diagonality principle, it is necessary to provide not 
only the diagonality of the Yukawa interaction, but also to compen- 
sate for the LR-diagram contributions. This can be achieved by 
widening quark and leptonic families with new fermions with the 
quantum number “mirror”. As an example of such an approach a 
model of electroweak interactions based on the SU(2)sub(L) x 
SU(2)sub(R) x U(1) gauge group is offered. Spontaneous space 
symmetry breaking of electroweak interactions is connected with 
the fact that the masses of “mirror” objects seem to be greater than 
those of ordinary quarks and leptons. Basic properties of quartet 
models and quartet models with step-by-step gauge, symmetry 
breaking are considered as well as quartet models based on the hy- 
pothesis of the quark and leptonic number doubling at the account 
of mirror fermions. As the authors have pointed out, in addition to 
neutrino experiments and those on e* e-annihilation, mirror objects 
can effectively show themselves up in the physics of rare decays (1 
— ey,  — 3e, Ksub(L)sup(0) — pe*) as well as in “beam-dump” 
experiments on measuring the polarization of “direct” charged 
lepton. 


21320 (INIS-SU—314, pp 188-199) Thermodynamic po- 
tential of non-Abelian plasma in constant gauge fields. 
Agaev, Sh.S.; Zhukovskij, V.Ch.; Semenov, O.F.; Vshivt- 
sev, A.S. (Moskovskij Gosudarstvennyj Univ., USSR; Mos- 
kovskij Inst. Radiotekhniki, Ehlektroniki i Avtomatiki, 
USSR). 1983. (In Russian). NTIS (US Sales Only), PC 
Al7/MF AOl. File Number DE86780404. (CONF- 
8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Calculation of thermodynamic potential of quark-gluon 
plasma was conducted. Consideration was given to plasma for three 
different types of massive particles characterized by the following 
spin and isospin values: S=0, T=1/2; S=0, T=1; S=1/2, T=1/2. 
Chemical potential of each system is taken to be equal to zero. Cal- 
culations were conducted in the framework of the method which is 
based on using the technique of functional intergration and comple- 
mented by Schwinger eigentime. 


21321 (INIS-SU—314, pp 212-217) Radiative shift of a 
fermion mass in an outer ic field. Zhukovskij, 
V.Ch.; Morozov, I.V.; Borisov, A.V. (Moskovskij Gosu- 
darstvennyj Univ., USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Radiative correction to the energy of 1/2 spin fermion 
moving in an outer constant bomogeneous chromomagnetic field 
was calculated. The effect of this field instability on fermion was 
investigated. Consideration was performed for SU(3) and SU(2) 
gauge groups. It is shown that radiative correction has a positive 
imaginary part. It means that the ground fermion state in the con- 
stant chromomagnetic field is unstable. 


21322 (INIS-SU—314, pp 294-302) Polarization effects 
boson el 


in direct and inverse ion on nucleons in 
QCD. Sadykhov, F.S.; Mukhtarov, A.I.; Abdullaeva, S.K. 
(Azerbajdzhanskij Gosudarstvennyj Univ., Baku, USSR). 
1983. (In Russian). NTIS (US Sales Only), PC A17/MF 
A01. File Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR g Jul 1983). 

Investigation of polarization effects in direct and inverse 
boson electroproduction on a nucleon and electron bremsstrahlung 
on a nucleon with hadron formation in QCD considering weak neu- 
tral currents (WNC) was conducted. The general expression of ef- 
fective cross section of eN — eNa and 7N — Ne anti e processes 
in QCD and Weinberg-Salam model (WSM) in the lowest order of 
perturbation theory was obtained and integration over x parameter 
was conducted. Formula for polarization degree (PD) of finite elec- 
tron was obtained as well (initiate electron is not polarized). The 
dependences of change of PD of finite electron and nucleon in the 
function of Q? square of momentum transfered at various x are pre- 
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sented. PD e anti e pair decreases with Q? growth and is very sen- 
sitive to x. The maximal polarization value appears at relatively low 
Q? WNC changes sufficiently PD of finite electron in 7N — Ne 
anti e, and at low Q? it assumes even negative values. Polarization 
of finite nucleon depends on Q? almost in the same way as in 7N- 
— eN7 process. P-odd longitudinal spin asymmetry conditioned by 
WNC was determined. The degree of circular polarization of 
bremsstrahlung photons in eN — eyX process represents another P- 
odd effect indicating WNC existence. 


21323 (INIS-SU—314, pp 91-103) Average multiplica- 
tions in deep inelastic ee oe. 
selev, A.V.; Petrov, V.A. 1983. NTIS (US Sales Only), PC 
A17/MF "AOI. File Number DE86780404. (CONF- 
8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Inclusive production of hadrons in deep inelastic processes is 
considered. It is shown that at high energies the jet evolution in 
deep inelastic processes is mainly of nonperturbative character. 
With the increase of a final hadron state energy the leading contri- 
bution to an average multiplicity comes from a parton subprocess 
due to production of massive quark and gluon jets and their further 
fragmentation as diquark contribution becomes less and less essen- 
tial. The ratio of the total average multiplicity in deep inelastic 
processes to the average multiplicity in e* e-annihilation at high en- 
ergies tends to unity. 


21324 (INIS-SU—314, pp 243-268) Meson lagrangians in 
a model with four-quark interactions and meson decays. 
Volkov, M.K. (Joint Inst. for Nuclear Research, Dubna, 
USSR). 1983. (In Russian). NTIS (US Sales Only), PC 
A17/MF AOl. File Number DE86780404. (CONF- 
8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Investigation of infrared behaviour of quark propagator (QP) 
is conducted by the method of soft bosons (MSB). MSB is de- 
scribed for the case of non-Abelian gauge theory. Investigation of 
QP behaviour is conducted simultaneously in four-dimensional 
(QCD,) and two-dimensional (QCD:2) chromodynamics in light-like 
axial gauge. MSB modification is given. It is shown how the gener- 
alized o-model can be obtained from lagrangian with four-quark 
interactions using the method of functional integration and how the 
model of vector dominance occurs after introduction of electro- 
magnetic interaction. The main advantage of the model lies in the 
fact that it can be applied to the construction of phenomenological 
lagrangians describing interactions of 36 types of mesons (scalar, 
pseudoscalar, vector and pseudovector moments) with the use of 
the minimal number of random parameters. The conducted calcula- 
tions of decays of meson series agree satisfactorily with the experi- 
ment. 


21325 (INS—498) Resonances of quarks, leptons, and 
gauge bosons. Akama, K.; Ito, I.; Komatsu, H.; Yasue, M. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Jun 1984. 19p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86700879. 

Properties of resonances of quarks, leptons and gauge bosons 
are studied. An effective coupling of resonances to a quark or 
lepton is likely chiral as implied by the smallness of quark and 
lepton masses. A special emphasis is laid on angular distributions of 
the decay products through resonances, some of which are com- 
pared with those from the recently found 1* ly events in pp-bar col- 
lision. 


21326 (INS—500) Electric properties of fermion cloud 
around a monopole. Iwazaki, Aiichi; Hirata, Yumi. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Jul 1984. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86700880. 

We analyze the electric properties of the fermion cloud 
around a monopole and show that the external source with an inte- 
ger charge put into the fermion cloud is completely screened. 
Therefore, the integer charge of the dyon, which is supplied by 
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heavy bosons, is screened. We also study the induced charge of the 
fermion cloud due to the effect of the external source with a frac- 
tional charge and find that the induced charge locally screens the 
external charge and that the same amount of the fractional charge 
as the external one is induced outside of the external source. We 
also discuss a similar screening phenomenon of the dyon in the 
standard SU(5) model. 


(ITEP—12(1984)) Calculation of quark condensate 
magnetic susceptibility by QCD sum rule method. Belyaev, 
V.M.; Kogan, (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1984. 7p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86700870. 

Using the Borel sum rule method the quark condensate mag- 
netic susceptibility is considered in nonperturbative QCD. It is 
shown that the value of the magnetic susceptibility in constant elec- 
tromagnetic field is xi(0)=-5.7 +- 0 6 GeV* The result is in a good 
agreement with sum rules for nucleon magnetic movements. 


21328 (ITEP—18(1984)) Two-dimensional sigma models: 
modelling nou-perturbative effects of quantum chromodyna- 
mics. Novikov, V.A.; Shifman, M.A.; Vainshtein, A.I.; Zak- 
harov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1984. 73p. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86700871. 

"The basic features of the O(N) sigma models are discussed. 
Some aspects of the Wilson operator expansion (OPE) are consid- 
ered: mathematical formulation of OPE, its physical meaning and 
non-perturbative vacuum expectations of local operators. It is con- 
cluded that OPE is well defined outside the perturbation theory. 
The anomaly in the trace of the energy-momentum tensor is stud- 
ied. It is shown that the anomaly determines the masses of physical 
particles. Low-energy theorems which relate low-energy scattering 
amplitudes to non-perturbative vacuum expectation values of some 
Operators are investigated. 


21329 (ITEP—62(1984)) Pre-asymptotic effects in inclu- 
sive weak decays of charmed particles. Shifman, M.A.; Volo- 
shin, M.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1984. 27p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86700872. 

Pre-asymptotic corrections in weak non-leptonic decays of 
charmed particles are analyzed. The following effects are consid- 
ered: deviation of the spectral density of weak currents from the 
parton one for the invariant mass of order of msub(c); interference 
of the light (anti)quark produced in the c-quark decay with the 
spectator (anti)quark (the Pauli principle); scattering cd—-us in the 
case of the Asub(c)sup(+) decay. It is shown that combination of 
these effects results in the experimentally observed hierarchy of 
lifetimes: tau(Asub(c)sup(+))<tau(D deg)<tau(D* ). Numerical es- 
timates of the ratios tau(D*)/tau(D deg) and tau(D deg)/ 
tau(Asub(c)sup(+)) are given and some implications are discussed 
of the picture developed for the F meson decays. 


21330 (ITEP—99(1984)) Study of charmed strange vector 
meson production by antineutrinos. Asratyan, A.E.; Fedotov, 
A.V.; Goritchev, P.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1984. 7p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86700856. 

Evidence is reported for the F*sup(-) antineutrino produc- 
tion with subsequent radiative decay F*sup(-) — yF. The F*-F 
mass difference is found to be 150 +- 15 MeV. 


21331 (ITF—85-5-R) Rescattering of a dipole pomeron in 
the U-matrix approach. Vall, A.N.; Enkovskij, L.L.; Litvin, 
A.L; Struminskij, B.V. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki), 1985. 9p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700873. 
Rescattering corrections to a seeding amplitude of elastic 
hadron scattering are calculated in the U-matrix approach. These 
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corrections are shown to result in a change of differential cross-sec- 
tion from exponential to the Orear-like regime. The role of the 
characteristic Regge parameter So is discussed. 


21332 (JINR—E-2-85-85) To transport of hadron gases. 
Mrowczynski, S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 14p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number 36700874 

An important role of hadron resonances for determining the 
characteristics of hadron gases is argued. A kinetic model of 
hadron gas is developed. A classical, non-quantum, distribution 
function of resonances is defined with the help of the profile func- 
tion being an analogue of the mass shell delta function of stable par- 
ticles. The Boltzmann equation is generalized to include the reso- 
nance decay and resonance formation processes. To determine the 
unknown profile function, the transition rates are assumed to satisfy 
the bilateral normalization or the detailed balance principle. The 
profile function is expressed through the resonance formation cross 
section and the decay width. The H-theorem is proved, and it is 
shown that the form of equilibrium distribution function of a reso- 
nance coincides with the one of a stable particle. Macroscopic equi- 
librium characteristics are studied. Significance of the resonance 
mass smearing effect is demonstrated. 


21333 (JINR—E-2-85-227) Semileptonic decays of 
Asup(+)sub(c) in chiral theory. Sarikov, N.A.; Takhtamy- 
shev, G.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics; AN Uzbekskoj SSR, 
Tashkent. Inst. Yadernoj Fiziki). 1985. 4p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700857. 

The phenomenological chiral Lagrangian method has been 
applied for describing the semileptonic decays of baryonic octet 
and charmed baryon, Asub(c)sup(+). It is shown that the calculat- 
ed decay branching ratios for the baryonic octet are in agreement 
with available data. For the Cabibbo-favoured, Asub(c)sup(+)—As 
ub(ev), and Cabibbo-suppressed, Asub(c)sup(+)— branching ratios 
the calculations by this method (when r(Asub(c)sup(+))=2.3 x 10%% 
sec) lead to 1.86 and 0.76% respectively. Within the accuracy of 
the method they satisfy the available data, B(Asub(c)sup(+) — 
AeX)=(1.1 +- 0.8)% and B(Asub(c)sup(+)—-eX)=(4.5 +- 1.7)%. 


21334 (JINR—E-4-85-165) Induced anapole (toroid) mo- 
ments, a new type of polarizability and some related effects. 
Radescu, E.E. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700859. 

Physical systems nut possessing intrinsic toroid anapole mo- 
ments may well acquire induced ones in the presence of an external 
current even if there is no P, T-violation. The role of a new y po- 
larizability in the Compton scattering arising in this way is being 
studied, and the polarizability is demonstrated to lead to additional 
Van-der-Waals forces with the potential V(r)=-(639/4r)y:yar™. 
The y-polarizability of the charged pion is estimated. Other toroid 
polarizability of the off-diagonal type are introduced and their role 
in some P, T-violating effects is briefly noted. 


21335 (JINR—R-2-85-107) Description of Kt — m*e*e 
decay in quantum chiral theory. Bel’kov, A.A.; Kalinovskij, 
Yu.L.; Pervushin, V.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; Gosudarstven- 
ay) eg po Ispol’zovaniyu Atomnoj Sot SSSR, 
ethic ov. Inst. Fiziki Vysokikh Ehnergij; Gomel'skij Poli- 
= os Inst. (Byelorussian SSR)). 1985. 10p. (In Rus- 
S (US Sales Only), PC A02/MF AOl. File 

Nubber DI DE86700875. 

The estimation of K* — m*e*e* decay probability is ob- 
tained in quantum chiral theory which 1s in satisfactory agreement 
with the experimental data. It is shown that the “suppressing” 
mechanism of K* — a*O*e decay may be understood in connec- 
tion with the fact that due to gauge invariance the born amplitude 
of K* — a* Hg transition should vanish and K* — 7* e* e decay is 
due to high order diagrams of perturbation theory. The connection 
between the decay rate and slope parameter of the meson weak 
decay form factor is obtained. 
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21336 (JINR—R-2-85-179) Phenomenological calculation 
of invariant cross sections of 7-meson production in pp- and 
pC-interactions at 70 GeV. Trusov, S.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems; 
Moskovskij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki). 1985. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700876. 

In order to calculate invariant cross sections of PI-meson 
production at 70 GeV experimental data and ways of their descrip- 
tion by analytical dependencies in a wide range of proton primary 
beam energies have been analysed. The yield of 7-mesons at 90 deg 
angle are analysed in pp-interaction, as well as the effect of angular 
dependence and atomic weight of a nucleus-target on the invariant 
cross section value. Various ways of phenomenological description 
of secondary particle spectra are considered. It is shown that the 
most reliable calculation of 7-meson production cross sections in 
the central region (x sub(F) approximately 0) at 70 GeV provides 
the application of the hypothesis of radial scaling with introducing 
of a few corrections. 


21337 (JINR—R-2-85-240) On interference correlations 
for a large number of identical pions. Podgoretskij, M.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1985. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86700877. 

Some properties of interference correlations for a very large 
number of identical pions have been considered. Within the frame- 
work of the model of independent one-particle sources an estima- 
tion of the width of the interference peak has been obtained. By the 
order of magnitude the latter is shown to be equal to 1/RV n. 
where, R is the dimension of the generation range and n is the 
number of identical pions. 


21338 (KFKI—1985-47) Hidden local symmetries from 
flavour anomalies of QCD. Balog, J.; Vecsernyes, P. (Hun- 
— Academy of Sciences, Budapest. Central Research 

t. for Physics; Eoetvoes Lorand Tudomanyegyetem, Bu- 
dapest (Hungary)). Apr 1985. 9p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE86700878. 

Making use of the generating functional of the non-Abelian 
flavour anomalies of QCD, a gauge invariant phenomenological La- 
grangian of pseudoscalar and vector mesons was constructed, 
which is equivalent to the extended Wess-Zumino Lagrangian in 
the low energy approximation. The gauge kinetic term of the 
hidden local symmetry is necessarily present and the gauge cou- 
pling constant is determined by the equivalence. 


21339 (KUNS—674) Path integral approach to semiclas- 
sical bound state for many-fermion systems. Harmonic ap- 
proximation around static H-F solutions. Kuratsuji, Hiroshi. 
yoto Univ. (Japan). Dept. of Physics). 1982. 6p. NTIS 
S Sales Only), PC A02/MF AOl. File Number 
DE86900865. 

We give a preliminary report on the bound state quantiza- 
tion of many-fermion systems based on the semiclassical expansion 
of the path integral in the generalized coherent state representation. 
As a particular case we consider the quantization around static Har- 
tree-Fock solutions, which reproduces the RPA spectrum such that 
the correlation energy is naturally included. 10 refs. 


21340 (LBL—18635, pp 110-112) Composite particles 
and entropy production in relativistic nuclear collisions. Gus- 
tafsson, H.A.; Doss, K.G.R.; Gutbrod, H.H.; Kolb, B.; 
Loehner, H.; Ludewigt, B.; Poskanzer, A.M.; Renner, T.; 
Riedesel, H.; Ritter, H.G. (Gesellschaft fuer Schwerionen- 
forschung, Darmstadt, West Germany). May 1985. NTIS, 
PC A12/MF AO0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

One of the major goals in studying relativistic nuclear colli- 
sions is to study the behavior of nuclear matter at densities different 
from the ground state density. The production of composite parti- 
cles is suggested to be a suitable observable to determine the size of 
the participant volume at freeze-out. There are also calculations 
showing that the observed ratio of deuterons to protons can be re- 
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lated to the produced entropy in the system. The yield ratio d/sub 
like//p/sub like/ as a function of participant baryon charge multi- 
plicity (N/sub p/) for Ca + Ca and Nb + Nb at different bom- 
barding energies is calculated. 


21341 ee oP 120-121) Pion production as a 
probe of the nuclear matter of state. Harris, J.W.; 
Stock, R.; Bock, R.; Brockmann, R.; Sandoval, A.; Stroe- 
bele, H.; Odyniec, G.; Pugh, H.G-.; Schroeder, LS.; Ren- 
fordt, R.E. May 1985. NTIS, PC A12/MF AOl. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Experimental pion multiplicity per participant after A decay 
(4 — aN) extrapolated to zero impact parameter collisions of Ar 
+ KCI as a function of beam c.m. energy is shown. The experi- 
ment was performed at the Bevalac using the Streamer Chamber at 
7 incident laboratory energies from 566 to 1808 MeV/nucleon. The 
techniques employed in the analysis have been described previous- 
ly. Predictions of the intranuclear cascade models of Cugnon and 
Yariv-Fraenkel are also shown. These models incorporate binary, 
quasi-free interactions of hadrons in nucleus-nucleus collision geom- 
etry. Another approach which is strongly suggested by the above 
rate calculations is the use of a chemical model to predict the 7 + 
A abundance along with the Rankine-Hugoniot relations for shock 
compression. This nuclear matter approach which has opposite 
mean free path assumptions from the cascade, similarly overpredicts 
the 7 + A to participant ratios. The failure of these models to pre- 
dict the observed ratios can be attributed to compressional degrees 
of freedom which are not incorporated in the models. 


21342 (LBL—18635, pp 124-125) Pion and proton tem- 
peratures in relativistic heavy ion collisions. Brockmann, R.; 
Bangert, D.; Harris, J.W.; Odyniec, G.; Pugh, H.G.; Rauch, 
W.; Renfordt, R.E.; Sandoval, A.; Schall, D.; Schroeder, 
LS. (Gesellschaft fuer Schwerionenforschung, Darmstadt, 
West Germany). May 1985. NTIS, PC A12/MF A01. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

In the present Streamer Chamber experiment the authors 
have used a central collision trigger to provide a well defined colli- 
sion geometry as close to an idealized fireball as possible, and to 
eliminate complications such as spectator matter effects. The pion 
and proton energy spectra at 90° in the NN-cm system are found to 
be close to Boltzmann-like temperature distributions, but with very 
different temperatures. For Ar + KCl at 1.8 GeV/nucleon, e.g., 
the authors find a proton temperature of T = 120 MeV and a pion 
temperature of T = 69 MeV, using a one temperature component 
fit. In order to understand the vastly different proton and pion tem- 
peratures, it is necessary to consider a thermal system of nucleons 
and As. 


21343 (LBL—18635, pp 154-156) Pion interferometry 
studies of relativistic heavy-ion collisions using the intranu- 
clear cascade model. Humanic, T.J. May 1985. NTIS, PC 
A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Intranuclear cascade (INC) models have been widely used to 
understand various features of relativistic heavy-ion collisions. For 
example, they have had some success in predicting proton, pion, 
and kaon inclusive cross sections for laboratory bombarding ener- 
gies in the range 0.4-2.1 GeV/nucleon, and for a variety of projec- 
tile-target combinations. Because they are classical models, and the 
positions and momenta of all particles taking part in the cascade are 
known as a function of time, they also lend themselves well to un- 
derstanding the geometric aspects of the collision, such as the size 
of the interaction region and the duration of particle production. In 
fact, this is just the kind of information obtained from pion interfer- 
ometry measurements, where the radius, lifetime, and coherence of 
the pion source are extracted. Although some theoretical work has 
been carried out to study the geometry of the pion source with an 
INC model, no study has yet been made which is directed towards 
understanding existing pion interferometry measurements. Addition- 
al incentives come from recent measurements which have become 
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available for the systems ?°Ne + NaF and “Ar + KCl. Thus, the 
goal of the present work is to extract radius, lifetime, and coher- 
ence parameters from an INC model which can be directly com- 
pared with the results of these recent measurements. 


21344 eee pp 157-158) Behavior of pions inci- 
dent on a slab of uniform complex nuclear material. Mehrem, 
R.A.; Radi, H.M.A.; Rasmussen, J.O. (Kuwait Univ.). May 
1985. NTIS, PC ‘A12/MF AO1. File Number DE83013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

There is a need for a simple model for pion production in 
nuclei, so as to facilitate heavy ion pion Monte Carlo studies. A 
model is presented for the scattering of obliquely incident relativis- 
tic pions from a region of uniform nuclear matter. A simple analyt- 
ic method that incorporates a second-order optical potential i in the 
Klein-Gordon equation is constructed. This method gives only one 
physically acceptable solution for which the real and imaginary 
parts of the wave number, k, inside nuclear matter are positive for 
all possible values of incident pion wave numbers, Ko. Reflectivity 
of pions indicates that the nuclear surface has higher transmission 
around T/sub 7r/ ~ 35 MeV than at other energies, since the index 
of refraction of nuclear matter is near to unity there. The pion 
tmhean free path as a function of pion energy is plotted and dis- 
cussed. 


21345 (LBL—18635, pp 159-160) Note on the partition- 
ing of nuclei. Sobotka, L.G.; Moretto, L.G. May 1985. 
NTIS, PC A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The inclusive charge and mass distributions of high energy 
proton and heavy ion bombardments are frequently interpreted in 
terms of a liquid-gas phase transition. However, Aichelin and 
Huefner have recently shown that the charge distributions for high 
energy p + Kr, Ag, Xe, and U can be reproduced by a calculation 
which is portrayed to produce the least biased distribution. The au- 
thors show that the approach of Aichelin and Huefner is an ap- 
proximation to the Euler number partition and that such an ap- 
proximation breaks down for large fragment size. Furthermore, the 
authors show that the most reasonable application of these types of 
theories differs substantially from the previously published work. 
Although this theory is not inconsistent with the data its applicabil- 
ity to the nuclear case is made uncertain by the lack of appropriate 
geometrical constraints. The authors wish to calculate the part size 
distribution when an integer is decomposed. 


21346 (LBL—18635, pp 161-163) Transverse momentum 
analysis of collective motion in relativistic nuclear collisions. 
Danielewicz, P.; Odyniec, G. May 1985. NTIS, PC A12/ 
MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Novel transverse-momentum technique is used to isolate col- 
lective motion in the Ar + KCl reaction at 1.8 GeV/nucleon. Pre- 
vious analysis of this reaction, employing the standard sphericity 
tensor, revealed no significant effect. In the present analysis, collec- 
tive effects are observed. They are substantially stronger than in the 
Cugnon cascade model, and weaker than in the hydrodynamic 
model. The semiexclusive data of the near-symmetric Ar + KCl 
(1.8 GeV/nucleon) reaction come from central-trigger measure- 
ments in the streamer chamber at the Bevalac. Details of the experi- 
ment have been reported previously. 


21347 (LBL—18635, pp 163-164) Transport properties of 
excited nuclear matter and the shock-wave profile. Dan- 
ielewicz, P. May 1985. NTIS, PC A12/MF AO1. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Despite the years of development of the hydrodynamic ap- 
proach to intermediate energy heavy-ion collisions, one finds that a 
major ingredient of the approach, the magnitude of the transport 
coefficients, has not been settled. The importance of the coefficients 
is that they establish the size of the region in which thermal equilib- 
rium can be maintained. The author derives expressions for the 
shear viscosity eta and heat conduction kappa coefficients associat- 
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ed with the Uhlenbeck-Uehling equation. The expressions smoothly 
interpolate between the degenerate Fermigas, eta ~ T~?, kappa ~ 
T-}, and Boltzmann limits, eta, kappa ~ T/sup 1/2/. The coeffi- 
cients, calculated with the experimental nucleon-nucleon cross sec- 
tions exceed by a factor of two or more those used until now in 
hydrodynamic calculations of nuclear collisions. 


21348 (LBL— 18635, pp 164-166) Nuclear omer 
effects on pion production in nuclear collisions. Gyulassy, M.; 
Kitazoe, Y.; Sano, M.; Wakai, M. May 1985. NTIS, PC 
A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The pion multiplicity produced in nuclear collisions between 
0.2 and 2 Gev/nucleon is calculated assuming shock formation. 
They correct the procedure of extracting the nuclear equation of 
state as proposed by Stock et al. They find that the nuclear equa- 
tion of state would have to be extremely stiff for this model to re- 
produce the observed multiplicities. 


21349 (LBL—18635, pp 166-167) Nuclear stopping 
power. Date, S.; Gyulassy, M.; Sumiyoshi, H. May 1985. 
NTIS, PC A12/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The recent data on p + A — p + X at 100 GeV have gen- 
erated a great deal of interest in nuclear stopping power. The first 
analysis of that data indicated that a high energy proton can lose 
over 90% of its initial energy when penetrating the diameter of a 
heavy nucleus. This is a surprise in light of a decade of previous 
data indicating that nuclei are rather transparent at high energies. 
In terms of rapidity shift it appeared that up to 2.5 units of rapidity 
loss is possible. If the data, and interpretations are correct, then 
they have profound consequences for the energy density that could 
be generated in nuclear collisions between 10 and 100 GeV/nu- 
cleon. Because of the importance of this conclusion the authors 
reanalyzed the data using the multichain model which allows (1) 
treatment of diffuse nuclear geometry, (2) differential energy loss, 
and (3) secondary (7, K, ...) production. 


21350 (LBL—18635, pp 167-168) Dissipative phenomena 
in quark-gluon plasmas. Danielewicz, P.; Gyulassy, M. May 
1985. NTIS, PC Al12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

One of the most important questions concerning very high 
energy nuclear collisions is whether the transport coefficients of the 
produced plasma are small enough to allow local equilibrium to be 
maintained in the finite nuclear geometries involved. Only in that 
case is there any hope of extracting the thermodynamic properties 
of quark-gluon plasmas from experiments with nuclear collisions. 
The authors have completed a detailed study of all three transport 
coefficients. 


21351 (LBL—18635, pp 168-169) Signatures of quark- 
gluon plasma production. Gyulassy, M. May 1985. NTIS, PC 
A12/MF AO0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A critical analysis of a variety of proposed signatures for 
quark-gluon formation in ultrarelativistic nuclear collisions is given. 
The authors emphasize that longitudinal growth rather than the nu- 
clear radius controls the time scales for expansion. The author 
pointed out the qualitative difference of the evolution of the plasma 
produced in the stopping regime E ~ 10 GeV/nucleon and the 
scaling regime E > 1 TeV/nucleon. This difference reflects itself 
in the the rmal profile function. 


21352 (LBL—18635, pp 180-184) Hydrodynamic evolu- 
tion of quark-gluon plasma produced by ultra relativistic nu- 
clear collisions. Glendenning, N.K.; Matsui, T. May 1985. 
NTIS, PC A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The hydrodynamic evolution of a quark-gluon plasma pro- 
duced in the central rapidity region is studied, incorporating the ex- 





2671 / ERA-11/9 


ternal bag pressure acting on the plasma surface. It is shown that 
the plasma fluid, which undergoes the scaling longitudinal expan- 
sion, generates a non-trivial transverse flow pattern, near the 
plasma surface, consisting of a rarefaction wave and a compression 
wave, instead of a simple rarefaction wave in the case of free ex- 
pansion without a surface boundary condition. The authors also dis- 
cuss a possible global phase transition of supercooled plasma in the 
interior of the cylinder to a superheated dense hadron gas through 
a time-like surface of discontinuity. 


21353 (LBL—18635, pp 185-186) Relativistic particle in 
periodic square potential. Banerjee, B.; Glendenning, N.K.; 
Soni, V. May 1985. NTIS, PC A12/MF A0O1. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

There are several physical systems where relativistic parti- 
cles feel a periodic potential. The electrons in neutron stars are rel- 
ativistic and, if the nucleons of the dense core form a solid lattice, 
they would experience a periodic potential. The particular interest 
that the authors have in this problem arises from recent interest in 
soliton models of the nucleon as representing a non-perturbative so- 
lution to QCD in the large N/sub c/ limit. The authors have posed 
the question whether matter, described as interacting solitons with 
bound quarks, might exhibit a phase transition in which, as in 
metals, some of the quarks become liberated from the solitons in 
which they are normally bound. In this note the authors obtain an 
analytic solution for the Dirac equation. 


21354 (LBL—18635, pp 186-187) Kaons and quark-gluon 
plasma. Glendenning, N.K.; elski, J. May 1985. NTIS, 
PC A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The density and total number of strange quarks in the 
plasma has been proposed as a characteristic plasma signal on sev- 
eral occasions. However, discussion has focused on the observation 
of rare antibaryons. A much simpler, though less characteristic, ex- 
periment would only focus on the observation of kaons. The pur- 
pose of this communication is to determine the precise magnitude 
of the expected effect of QGP formation, defined at CM-energies of 
~4 GeV/nucleon, on the Kaon abundance. The authors will focus 
on the abundance of K* = anti-su for the following two reasons: 
(1) the K° = anti-sd neutral Kaon is not an eigenstate and Ko-anti- 
Ko oscillates, wiping out the anti-s-quark signal. (2) Kaons contain- 
ing an s-quark (K~ = s anti u, K° = s anti-d) have a large strange- 
ness-exchange cross section and their population will be representa- 
tive of the late stages of the HG phase into which the plasma will 
transform during the evolution of the system. 


21355 (LBL—18635, pp 190-191) Rapidity density fluc- 
1 


tuations. Friedlander, E..M. May 1985. NTIS, PC A1l2/MF 
AO01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The author discusses fluctuations of the rapidity density of 
secondary particles produced in high-multiplicity events, e.g., of the 
kind expected for A-A collisions in the mini-collider. There appears 
to be a consensus on a necessary condition for quark-gluon plasma 
(QGP) formation, namely that this process requires a relatively 
high energy density: which is linearly related to the rapidity densi- 
ty. Thus, high values of rho may signal favorable (albeit not suffi- 
cient) conditions for transition to a QGP. Such high values of rho 
can be realized in two ways (or combinations thereof): large overall 
values or large local fluctuations. 


21356 (LBL—18635, pp 191-193) Inelasticity distribu- 
tion and its implications for many-particle production process- 
es. Fowler, G.N.; Friedlander, E.M.; Pluemer, M.; Weiner, 
R.M. (Univ. of Exeter, England). May 1985. NTIS, PC 
A12/MF AO0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Although the leading particle effect has been known in high 
energy physics for many years, its implications have not been fully 
realized until comparatively recently. In statistical and hydrodyna- 
mical models, which were invented from the beginning to describe 
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high multiplicity reactions, it is the energy effectively used for the 
production of secondaries, which determines the dynamics; K is the 
elasticity coefficient. In these approaches the energy carried away 
by the leading particles, (1-K)square root of s, is subtracted from 
the total available energy square root of s and only the remainder 
W is taken as the input for theoretical considerations. It must be 
noted that the inelasticity K which defines the amount of energy 
deposited by the leading particles varies from event to event so that 
one has to introduce a distribution Chi(K). The authors have fitted 
chi(K) with a B distribution in order to use it in theoretical formu- 
lations. 


21357 (LBL—20750) Hadron production in e*e™ annihi- 
lation. QCD and hadronization. Yamamoto, H. (Lawrence 
Berkeley Lab., CA (USA); Tokyo Univ. (Jai ). Dept. of 
Physics). Dec 1985. Contract AC02-76ER03330;AA03- 
76SF00034;A.C03-76SF00098. 41p. (CONF-850819—12). 
NTIS, PC A03/MF AOI; GPO Dep. File Number 
DE86006444. 

From 12. international symposium on lepton and photon 
interactions at high energies; Kyoto, Japan (19 Aug 1985). 

Recent results on hadron production in e* e~ oenare at 
summarized. The topics included are: (1) inclusive hadron 
tion, (2) comparison of light (u,d,s) and heavy (c,b) quark jets; G3) p P 
- anti p correlations; (4) gluon vs. quark jets; (5) analysis of 3 jet 
events; (6) measurement of the strong coupling constant a/sub s/; 
and (7) forward-backward asymmetries of quarks and leptons. Ex- 
perimental data are compared with predictions of several models to 
reveal underlying physics. 62 refs., 22 figs. 


21358 (OU-NPL—23/84) Tree-string duality. Bowler, 
M.G.; Bell, K.W. (Oxford Univ. (UK). Nuclear Physics 
Lab.). 1984. 12p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86700901. 

After the termination of perturbative QCD tree evolution, 
colourless clusters are formed. Similarly, after the first generation 
cuts in the (classical) Artru-Mennessier string model, disconnected 
lengths of string result. The mass spectra of clusters and first gen- 
eration strings are similar, and the similarity extends to the rapidity 
distributions as a function of mass. 


21359 (RIFP—487) Fractionally charged leptons in the 
SO(14) GUT. Yamamoto, K. (Kyoto Univ. (Japan). Re- 
search Inst. for Fundamental Physics). Aug 1982. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900879. 

It is investigated whether fractionally charged leptons can be 
incorporated in an SO(14) grand unified model (GUM) with a cer- 
tain breaking path. Since the SO(14) is first broken to G/sub I/ 
identical to SU(4)/sub C/ x SU(2)/sub L/ x SU(2)/sub R/ x 
SU(2)/sub H/ x SU(2)/sub H’/, where the SU(4)/sub C/ is of Pati- 
Salam type, the problem of too fast proton decay due to the SU(4)/ 
sub C/ which is contained in the SU(7) GUM is absent. If G/sub I/ 
is broken between 10° GeV and 10** GeV, the ‘experimental’ values 
of sin?@/sub W/ and a/sub s/ are correctly reproduced. 


21360 (RIFP—496) Higgs boson production in high 
energy lepton-nucleon scattering. Hioki, Zenro; Midorikawa, 
Shoichi; Nishiura, Hiroyuki. (Kyoto Univ. (Japan). Re- 
search Inst. for Fundamental Physics; Kyoto Univ. (Japan). 
Dept. of Physics; Osaka Univ., aa (Japan). aor of 
Physics). Jan 1983. 17p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86900876. 

Higgs boson productions are studied in high energy v(anti 
v)N and 1/sup +-/N scatterings. Total cross-sections are calculated 
at the lowest order of perturbation by taking account of two kinds 
of mechanisms, i.e., bremsstrahlungs from (I) strange- and charm- 
quark and from (II) W/sup +-/, Z boson, and detailed numerical 
results are presented in the framework of QCD improved parton 
model. In vN process, it is shown that the contribution of the 
mechanism (II) is dominant for an extensive range of the energy al- 
though that of the mechanism (I) increases rapidly with energy. On 
the contrary, both mechanisms give comparable contributions in 1/ 
sup +-/N processes. The total cross-sections are found to be rather 
small for both reactions even at very high energy. 
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21361 (RIFP—503) Effective gauge interaction of _— 
fermions. Extended-MAC scenario. Aoki, K.I.; Bando, M 
(Kyoto Univ. (Japan). Research Inst. for Fundamental 
Physics). Mar 1983. 14p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86900872. 

Effective gauge interaction of massless Weyl fermions is in- 
vestigated for the j=1/2-state sector. In addition to the familiar A-A 
term there arises Ao-Ao term which leads a strong dependence of 
the interaction energy of a trial state on its spin and chiral struc- 
ture. With this Hamiltonian we perform the extended-MAC 
(EMAC) scenario. We analyze two fermion systems and show that 
anti LR state is more attractive than anti LL state. 4 refs., 2 figs. 


21362 (RIFP—504) Hierarchical multi-fermion condensa- 
tion in extended-MAC scenario. Aoki, K.I.; Bando, M. 
(Kyoto Univ. (Japan)). Mar 1983. 13p. NTIS (US Sales 
Only), PC A02 AO01. File Number DE86900873. 

By the use of the effective gauge interaction of massless 
Weyl fermions derived in a preceding article, we perform the Ex- 
tended-MAC (EMAC) scenario to analyze multi-fermion systems. 
We show that a 2n-body multi-fermion state (anti L R)/sup n/ be- 
comes more attractive as n increases. We conclude that in a confin- 
ing gauge theory multi-fermion operators can develop vacuum ex- 
pectation values of various scales. This mechanism of hierarchy in 
condensations provides a possible origin of the fermion mass hierar- 
chy among generations in sub-lepton/quark models. 


21363 Quark-antiquark binding force in the Skyrme 
model. Iwazaki, A. (Lawrence Berkeley Lab., CA). Physics 
Letters [Section] B; 165: No. 4-6, 380-382(26 Dec 1985). 

In the Skyrme model, we can extract both a linear potential 
and a Coulomb potential between a quark and antiquark; a quark 
(antiquark) is identified with a part of a certain pion field configura- 
tion, which has baryon number = 1/3 (-1/3). We find good agree- 
ment with the phenomenological values used in computations of the 
charmonium spectrum. (orig.). 


21364 Glueball resonance and alternative explanations of 
the reaction 7p p->PHIPHIn. Lindenbaum, S.J.; Longacre, 
R.S. (Brookhaven National Lab., Upton, NY; City College, 
New York, NY). Physics Letters [Section] B; 165: No. 1-3, 
202-204(19 Dec 1985). 

The observation of three resonances (in the reaction 7™~ p- 
>PHIPHIn) which break down the OZI suppression was attrib- 
uted to the production of these states by glueball(s). Alternate ex- 
planations in terms of otherwise explaining the OZI suppression 
breakdown or finding other kinematic mechanisms to explain the 
BNL/CCNY data are discussed and found to be incorrect. (orig.). 


21365 Statistical interpretation of the correlations be- 
tween forward and backward hadrons at collider energies. 
Carruthers, P.; Shih, C.C. (Los Alamos National Lab., NM; 
Tennessee Univ., Knoxville). Physics Letters [Section] B; 165: 
No. 1-3, 209-216(19 Dec 1985). 

Given a multiplicity distribution belonging to the class of 
probability distributions which are superpositions of Poisson distri- 
butions whose two components are independently (binomially) dis- 
tributed, we derive joint and conditional probabilities for the two 
components. Specializing to the negative binomial case, we can ex- 
plain the linearity and magnitude of slope and intercept of the for- 
ward-backward correlation in a way compatible with the KNO plot 
for the multiplicity data provided that the final particles are pro- 
duced in clusters. Generalization to allow for coherent emission 
allows one to put limits on the amount of coherence, a result not 
known from high precision fits to multiplicity. (orig.). 


21366 Radiative decays and SU(3) flavor structure of 
iota(1460). Chanowitz, M.S. (Lawrence Berkeley Lab., CA). 
iy Letters [Section] B; 164: No. 4-6, 379-381(12 Dec 

Relationships are derived between the iota(1460) partial 
widths to yy, rhoy, wy, and phiy. They can be used to test wheth- 
er the reported rhoy enhancement is due to iota and to study the 
SU(3) flavor structure of iota decays. (orig.). 
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21367 Infinite coupling limit of a chiral field. Kahana, S.; 

Perry, R.; Ripka, G. (Brookhaven National Lab., Upton, 
NY; CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette, France). Physics Letters [Section] B; 163: No. 1-4, 
37-40(21 Nov 1985). 

The energy of a soliton composed of quarks bound by a 
chiral field depends in general on the coupling strength g of the 
quarks to the chiral field. We show that in the limit of infinite cou- 
pling strength, the energy of the soliton becomes independent of g 
and the quarks become effectively confined. The resulting soliton 
has features in common with the large Nsub(c) limit of QCD. 
(orig.). 


21368 Correlation between transverse momentum and 
multiplicity for spherically exploding quark-gluon plasmas. 
Kapusta, J.; Pratt, S.; McLerran, L.; Von Gersdorff, H. 
(Minnesota Univ., Minneapolis; Fermi National Accelerator 
Lab., Batavia, IL). Powe i Letters [Section] B; 163: No. 1-4, 
253-256(21 Nov 1985). 

We argue that the mean transverse momentum of particles 
produced in very high energy nucleus-nucleus collisions or in very 
high multiplicity anti pp collisions may be directly related to the 
energy per unit entropy of the hot matter originally formed. We 
also argue that the initial energy density is related to the mean 
transverse momentum and to the rapidity density of pions. A tenta- 
tive analysis of cosmic ray data, and of anti pp collider data finds 
support for the conjecture that the matter produced in such colli- 
sions undergoes a phase transition from a hadron gas to a quark- 
gluon plasma. (orig.). 


21369 QCD prediction for charmonium production in p- 
barp collisions. Berger, E.L.; Damgaard, P.H.; Tsokos, K. 
(Argonne National Lab., IL, USA; Nordisk Inst. for Teore- 
tisk Atomfysik, Copenhagen, Denmark; Maryland Univ., 
College Park, USA. Dept. of Physics). pp 349-354 of = 
proton 1984. Proceedings of the VII European symposi 
on antiproton interactions held in Durham, 9-13 July 1984. 
Pennington, M.R. Bristol, England; Adam Hilger Ltd. 
(1985). (CONF-840795—). 

From 7. Eur symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Price Pound 38.00. 

Within the framework of perturbative QCD, the formalism 
of exclusive processes is used to give predictions for the production 
cross section of charmonium resonances. 


21370 Calculation of parton fragmentation functions from 
jet calculus: gluon applications. Lassila, K.E.; Ng, A. (Iowa 
State Univ. of Science and Technology, Ames, USA. Dept. 
of Physics; Ames Lab., IA, USA). pp 511-514 of Antiproton 
1984. Proceedings of the VII European symposium on anti- 
proton interactions held in Durham, 9-13 July 1984. Pen- 
nington, M.R. Bristol, England; Adam Hilger Ltd. (1985). 
(CONF-840795—). 
From 7. Euro 
Durham, UK (9 Jul 1984). 
Price Pound 38.00. 
A method is presented for calculation of general parton frag- 
mentation functions based on jet calculus plus meson and baryon 
wave functions. Results for gluon fragmentation into mesons and 
baryons are discussed and related to recent information on upsilon 
decay into gluons. The expressions derived can be used directly in 
e*e cross section predictions and will need to be folded in with 
baryon parton distribution functions when used in p-barp collisions. 


symposium on antiproton interactions; 
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21371 (RIFP—490) Infrared stability of global symme- 
tries. Midorikawa, Shoichi; Yamamoto, Katsuju. (Kyoto 
Univ. (Japan). Research Inst. for Fundamental Physics). Sep 
1982. 17p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86900882. 

We study the infrared stability of global symmetries. It is 
shown that small orthogonal groups O(N) (N<4) are infrared at- 
tractive, while their direct products are unstable. We also discuss 
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the stability of simple supersymmetric models and the role of auxil- 
iary fields. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 21170, 21171, 21208, 21230, 21254, 21311, 
21324, 21327, 21328, 21338, 21353, 21358, 21359, 21557, 21588, 21620, 21623 


21372 ae 11, pp 300-307) Elementary super- 
symmetry. Ravndal, F. (Oslo Univ., Norway. Fysisk Inst.). 
30 Jul 1985. NTIS (US Sales Only), PC A16/ME A01. File 
Number DE86700855. (CONF-8406248—). 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

, The supersymmetric harmonic oscillator is constructed from 
elementary quantum mechanics and some of its properties are dis- 
cussed. Introducing supercoordinates one easily generates more 
general examples of N=1 and N=2 supersymmetric quantum me- 
chanics. 


21373 (CERN—85-11, pp 208-259) QCD. Petronzio, R. 
(European Organization for Nuclear Research, Geneva, 
Switzerland). 30 Jul 1985. NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE86700855. (CONF-8406248—). 
From CERN school of physics; Lofthus, Norway (11 Jun 

1984 

, This is a rather general survey of the properties of quantum 
chromodynamics in the perturbative approach and in the non-per- 
turbative one of lattice QCD. 


21374 (CERN—85-11, pp 308-345) Unification and su- 
persymmetry. Iliopoulos, J. (Ecole Normale Superieure, 75 - 
Paris, France. Lab. de Physique Theorique). 30 Jul 1985. 
NTIS (US Sales Only), PC A1l6/MF A0Ol. File Number 
DE86700855. (CONF-8406248—). 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

: A short review of the various attempts to unify all forces of 
Nature is presented. The concept of Grand Unification is intro- 
duced and its dynamical effects are analyzed. A particular emphasis 
is put on supersymmetry and its phenomenological consequences. 


21375 (DOE/ER/01545—364) Magnetic monopoles in 
Kaluza Klein theory. Sundaresan, M.K.; Tanaka, K. (Carle- 
ton Univ., Ottawa, Ontario (Canada). Dept. of Physics; 
Ohio State Univ., Columbus (USA). Dept. of Physics). 
1985. Contract AC02-76ER01545. 16p. (CONF-8505238—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86003017. 

From 8. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1985). 

We start with an introduction to magnetic monopoles and 
then discuss the magnetic monopoles in 5-dimensions, the stability 
of solution with respect to small changes in the metric, and finally 
end with remarks. 


21376 (DOE/ER/10528—02) Research in_ theoretical 
particle physics. Final report, May 1, 1983-May 31, 1985. 
McKay, D.W.; Munczek, H.J. Univ., Lawrence 
(USA)). Jul 1985. Contract AC02-79ER10528. 10p. NTIS, 
PC A02. File Number DE86001842. 

A chiral non-linear Lagrangian containing non linearly trans- 
forming scalar mesons was constructed. The naturally induced 
SU(3)-breaking allowed a satisfactory discussion of pseudoscalar ra- 
diative decays, as well as scalar particle decays. A study was made 
of the consistency between the Schwinger-Dyson equation for the 
quark propagator and the Bethe-Salpeter equation for q anti q 
states. This led to the PCAC condition, as well as to good results 
for the ground state q anti q spectrum. The path integral derivation 
of the chiral anomalies with V, A, S, and P couplings was ana- 
lyzed, and the removal of spurious Ward identities was achieved by 
appropriate choices of fermion basis. A study was made of the ef- 
fects of the presence of an ultra-heavy new quark generation. This 
led to bounds on their couplings and to upper mass limits. Their 
influence on the D®-anti D° mass difference and on CP-violation 
was also discussed. A derivation of the Wess-Zumino five-pseudos- 
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calar action based on the quark loop expansion was presented. The 
same technique was used for the derivation of terms containing 
spin-one fields. Fields transforming either linearly or non-linearly 
were considered, and the experimental consequences were dis- 
cussed. 


21377 (DOE/ER/40008—78) Group theory for string 
states. Ramond, P. (Florida Univ., Gainesville (USA). 

of Physics). 1985. Contract AS05-81ER40008. 53p. (CONF- 
8506240—1). NTIS, PC A04/MF AOI; 1; GPO Dep. File 
Number DE86001951. 

From Theoretical advanced study institute on elementary 
particle physics; New Haven, CT, USA (9 Jun 1985). 

All string theories can be described in terms of an infinite 
number of states equally spaced in mass and their spectrum can be 
constructed out of harmonic oscillators of bosonic and fermionic 
types. It is the purpose of this lecture to provide an introduction to 
the study of the level structure of these string theories. We will 
start with the simplest, the open string in 26 dimensions and end 
with the hardest, the heterotric string in 10 dimensions. Throughout 
we will use group theory as much as possible. 18 refs. 


21378 (DOE/ER/40033—84) APE eae a Gigaflop 
processor for lattice calculations. Bacilieri, P.; Cabasino, S.; 
Marzano, F.; oer te Petrarce, S.; Salina, G.; Cabibo, 
H.; Giovannella, C. ; Marinari, E; Parisi, G. (Rockefeller 
Univ., New York (USA); Istituto ’ Nazionale di Fisica Nu- 
cleare, Rome (Italy); Istituto Nazionale di Fisica Nucleare, 
Pisa (Italy); European Organization for Nuclear Research, 
Geneva (Switzerland); Istituto Nazionale di Fisica Nucleare, 
Bologna (Italy)). Jul 1985. Contract AC02-81ER40033. 8p. 
(CONF-850759—16). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86000328. 

From 10. high pressure conference on research in high pres- 
sure science and technology; Amsterdam, Netherlands (8 Jul 1985). 

A new special purpose parallel processor (APE) presently 
under development is presented. The theoretical computing power 
of the processor is 1 Giga-Flop and the memory can be expanded 
to 512 Mega-bytes. Sixteen 52 dit floating point processors each 
with a computing power of 64 Mega-Flops are driven in parallel as 
a single instruction multiple data machine under the control of a 
3081/E. Each floating point unit is connected to two 8 Mega-byte 
memories which can also be accessed by the 3081.E. Though this 
machine can be used as a general purpose array processor the hard- 
ware has been optimized for lattice QCD calculations. 


21379 (DOE/ER/40168—T1) Theories at 10~‘” and 10~** 
em. Bars, I. (University of Southern California, Los Angeles 
(USA). Dept. of Physics). 1985. Contract FG03-84ER40168. 
17p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86006870. 

Rapid progress is reported in the areas of Superstring 
Theory, Composite Quarks and Leptons, Supergravity and Kaluza- 
Klein Theories. We have shifted our interest heavily toward the 
Superstring Theory since it has become the most promising unified 
theory for solving the fundamental questions in the standard model 
as well as quantum gravity. 23 refs. 


21380 (FNAL/C—85/110-T) Gauge anomalies, gravita- 
tional and superstrings. Bardeen, W.A. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Aug 1985. 
Contract AC02-76CH03000. an (CONF-8508151—2). 


NTIS, PC A02/MF AOl; 1 Dep. File Number 
DE86005489. 

From INS international symposium on composite models of 
quarks and leptons; Tokyo, Japan (13 Aug 1985). 

The structure of gauge and gravitational anomalies will be 
reviewed. The impact of these anomalies on the construction, con- 
sistency, and application of the new superstring theories will be dis- 
cussed. 25 refs. 
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21381 (FNAL/C—85/126-T) a chromodynamics 
near the confinement limit. Quigg, C. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). Sep 1985. Contract 
AC02-76CH03000. 103p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. File Number DES6005451. 

These nine lectures deal at an elementary level with the 
strong interaction between quarks and its implications for the struc- 
ture of hadrons. Quarkonium systems are studied as a means for 
measuring the interquark interaction. This is presumably (part of) 
the answer a solution to QCD must yield, if it is indeed the correct 
theory of the strong interactions. Some elements of QCD are re- 
viewed, and metaphors for QCD as a confining theory are intro- 
duced. The 1/N expansion is summarized as a way of guessing the 
consequences of QCD for hadron physics. Lattice gauge theory is 
developed as a means for going beyond perturbation theory in the 
solution of QCD. The correspondence between statistical mechan- 
ics, quantum mechanics, and field theory is made, and simple spin 
systems are formulated on the lattice. The lattice analog of local 
gauge invariance is developed, and analytic methods for solving lat- 
tice gauge theory are considered. The strong-coupling expansion in- 
dicates the existence of a confining phase, and the renormalization 
group provides a means for recovering the consequences of contin- 
uum field theory. Finally, Monte Carlo simulations of lattice theo- 
ries give evidence for the phase structure of gauge theories, yield 
an estimate for the string tension characterizing the interquark 
force, and provide an approximate description of the quarkonium 
potential in encouraging good agreement with what is known from 
experiment. 


21382 (IAE—3864/1) Invariance of Maxwell equations 
under Galilei transformations. Kotel'’nikov, G.A. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700802. 

The transformation formulae for components of electromag- 
netic field, current and charge density are established. Combined 
with Galilei transformations, they transform the Maxwell equations 
into themselves. Examples considered and the general correlations 
permit one to claim that the Galilei group, like the Lorentz group 
is a group of precise symmetry of the Maxwell equations. 


21383 (FVE-OTF—84-32) Dynamical variable and 
vacuum chiral properties in the Schwinger model. Kiselev, 
A.V. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1984. 14p. NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86700803. 

Submitted to the journal Theor. Math. Phys. . 

The Schwinger model is studied in the Hamiltonian formal- 
ism for the system in the box in the Coulomb and axial gauges. The 
vacuum degeneracy in the model is shown to be a gauge artifact. 
The gauge dependent quantities, whose conservation gives rise to a 
degeneracy, have been pointed out. As is established in the model 
the gauge invariant axial charge is the dynamical variable. When 
vacuum degeneracy takes place, the ground state contains a zero- 
mode condensate. In the infinite box limit, the zero-mode disap- 
pears from the vacuum, but it is still present in the Hamiltonian in 
an isolated form. 


21384 (IFVE-OTF—84-43) On necessary and sufficient 
conditions for some Higgs potentials to be bounded from 
below. Klimenko, K.G. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1984. 14p. NTIS (US Sales 
Only), Pe A02/MF AOI} File Number DE86700804. 

Submitted to the journal Theor. Mith. Phys. . 

The necessary and sufficient (NS) conditions have been ob- 
tained to make the Higgs potentials be bounded from below. Here 
these potentials are constructed from: (i) two doublets, as well as 
two doublets and a singlet of SU(2)-group; (ii) adjoint and vector 
representations of SO(n). For the potential constructed from the ad- 
joint and fundamental SU(n) multiplets, the problem of NS condi- 
tions is solved partially. 
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21385 (IFVE-OTF—85-55) Particular solution of a 
system of equations for lower Green functions in Abelian 
chromodynamics and parameters of gluon and quark conden- 
sates in QCD. Arbuzov, B.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. 8p. (In Russian). NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE86700868. 

Submitted to the journal Phys. Lett. . 

A particular solution is obtained for the system of equations 
containing the Schwinger-Dyson equation for the quark propagator 
and the gauge identity, for the case of the singular infrared asymp- 
totics of the gluon propagator in a particular gauge. The solution 
for the quark propagator and the quark-gluon vertex obtained con- 
tains one arbitrary function. The quark propagator has the pole at 
p?=m_?, m being a constituent quark mass. This solution is applied 
to calculating the parameters of gluon and quark condensates 
which agree well with the results of QCD sum rules. 


21386 (INIS-SU—314, pp 54-68) Imverse scattering 
method for a relativistic string. Pron’ko, G.P. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

A formalism for the description of the relativistic string in 
four-dimensional space using the inverse scattering method is sug- 
gested. The advantage of the approach lies in its relativistic and 
gauge invariance. The suggested formalism is based on study of 
auxiliary spectral problem for the matrix system of the first order. 
The paper contains the conclusion and discussion of basic proper- 
ties of the Bloch function. Quantization of the string in finite-band 
spectrum is discussed. 


21387 (INIS-SU—314, pp 128-140) Quantum effects in 
the Schwinger model. Ilieva, N.P.; Pervushin, V.N. (Joint 


Inst. for Nuclear Research, Dubna, USSR). 1983. NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The aim of the paper is to investigate some purely quantum 
effects of motions of the fermionic and bosonic vacua in the mass- 
less Schwinger model. It is emphasized that the model gives an ex- 
ample of the dependence cf physical results in quantum theory on 
the choice of the vacuum and on the global properties of the gauge 
field configuration space. The Dirac vacuum collective motions are 
investigated. The topological vacuum generation in QED is shown 
to be connected with topological properties of the gauge field itself. 


21388 (INIS-SU—314, pp 200-211) Quasiclassical pic- 
ture of vacuum effects in gauge theories. Zhukovskij, V.Ch.; 
Morozov, I.B. (Moskovskij Gosudarstvennyj Univ., USSR). 
1983. (In Russian). NTIS (US Sales Only), PC A1l7/MF 
A01. File Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Attempts were made to study vacuum effects in non-Abelian 
theory with gauge SU(2) group using quasiclassical methods. The 
functional of single-loop correction to the effect of an external 
gauge field was constructed with the use of the method of the Sth 
Fock parameter and Hamiltonian continual integral. Quaisiclassical 
calculation of the probability of vacuum decay in some simple cases 
was conducted. 


21389 (INIS-SU—314, pp 232-242) Summation of lead- 
ing logarithms for four-fermion interaction and composite 
vector boson. Kulikov, A.V.; Rochev, V.E. 1983. NTIS (US 
Sales Only), PC A17/MF A011. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Higher orders of perturbation theory for the four-fermion 
interaction are analyzed. The leading coupling constant logarithms 
are selected for the current-current amplitude (intermediate field 
propagator). The summation of these terms widens the range of ap- 
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plicability of perturbation theory and points to the existence of un- 
stable bound states in the theory discussed. 


21390 (INIS-SU—314, pp 269-280) Anomalies in local 
conservation laws for axial currents. A functional approach. 
Andrianov, A.A.; Bonora, L. (Leningradskij Gosudarstven- 
nyj Univ., USSR; Padua Univ., Italy. Ist. di Fisica). 1983. 
NTIS (US Sales Only), PC Al7/MF AO1. File Number 
DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The constructive problem of how to reproduce the anomaly 
of the axial or chiral current in those gauge models which make use 
of the approximate space-time kinematics of quantum fields is dis- 
cussed. 


21391 (INIS-SU—314, pp 309-322) Aharonov-Bohm 
effect. The role of a magnetic field in understanding the Ahar- 
onov-Bohm effect. Skarzhinskij, V.D.; Frolov, V.P. (AN 
SSSR, Moscow. Fizicheskij Inst.). 1983. (In Russian). NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The effect of a solenoid magnetic field on electron state is 
investigated. The magnetic field effect on scattering of a plane 
wave and wave packets in an infinitely long thin solenoid is stud- 
ied. A similar problem is solved for the case of finite electron 
motion in a cylindrical plane between a finite radius solenoid and 
the bounding coaxial cylindrical surface of the large radius. In both 
cases the answer is given to the following question: under which 
conditions an some data on the magnetic field in the region inacces- 
sible for an electron be obtained only on the basis of a finite elec- 
tron state. 


21392 (INIS-SU—314, pp 141-153) Gauge invariance and 
states in the Fock space. Novozhilov, Yu.V. (Leningradskij 
Gosudarstvennyj Univ., USSR). 1983. (In Russian). NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Multilocal gauge invariants are constructed in the frame- 
work of the kinematic approach, that is without evident use of Ha- 
miltonian or equations of motion and for a corresponding choice of 
gauge condition. Gauge-invariant physical states are constructed on 
the basis of concepts about Fock space. 


21393 (INIS-SU—314, pp 87-90) Triangular anomaly at 


a finite temperature in QCD. Krasnikov, N.V. (AN SSSR, 
Moscow. Inst. Yadernykh Issledovanij). 1983. (In Russian). 
NTIS (US Sales Only), PC A17/MF AO0l1. File Number 
DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The problem of the relationship between deconfinement tem- 
perature and the temperature of chiral symmetry recovery is dis- 
cussed. It is shown that Adler-Bell-Jakiwa equation derived for the 
zero temperature preserves its form at finite temperatures as well. 
This fact testifies, that the temperature of chiral symmetry recovery 
can’t be below deconfinement temperature. 


21394 (INIS-SU—314, pp 218-231) On infrared asympto- 
tics of quark propagator in light-like calibration. Nekrasov, 
M.L.; Rochev, V.E. 1983. (In Russian). NTIS (US Sales 
Only), PC A1l7/MF AOl. File Number DE86780404. 
(CONF-8307163—Vol. 1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

A detailed consideration of infrared behaviour of quark 
propagator (QP) is conducted by the method of soft bosons (MSB). 
Investigation is conducted simultaneously in four-dimensional 
(QCD,) and two-dimensional (QCD2) chromodynamics. Both theo- 
ries are considered in light-like axial gauge eta? =O (n-axial vector). 
MSB for the case of non-Abelian a gauge theory was formulated. 
Modified MSB is described. It is used for calculation of fermion 
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propagator in theories simulating infrared QP behaviour in QCD, 
and QCD,, namely in two-dimensional electrodynamics (QED2) 
and in the model of “Abelian chromodynamics” (AC). 


21395 (INIS-SU—314, pp 151-163) Critical coupling con- 
stant and a problem of chiral symmetry spontaneous breaking 
in quantum chromodynamics. Miranskij, V.A. (AN Ukrains- 
koj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1983. (In 
Russian). NTIS (US Sales Only), PC A1l7/MF AOl1. File 
Number DE86780404. (CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The problem of chiral symmetry spontaneous breaking in 
quantum chromodynamics (QCD) is discussed. Limitations on the 
possible mechanism of chiral symmetry spontaneous breaking fol- 
lowing from asymptotic equations for QCD Green function are 
considered. Conditions of conservation of axial-vector currents re- 
lated with the chiral group Susub(L)(K)xSUsub(R\(K) (K - the 
number of quark flavours) were used in calculations. The procedure 
of equation determination for the Green function is mentioned. It is 
shown that dynamics of chiral symmetry spontaneuous breaking in 
QCD forms in the region where binding constant exceeds some 
critical value and ultraviolet asymptotics of the dynamical mass 
quark function is determined. 


21396 (INIS-SU—314, pp 44-47) Are the monopoles the 
inevitable consequence of the unified theory. Krasni- 
kov, N.V. (AN SSSR, Moscow. Inst. Yadernykh Issledo- 
vanij). 1983. (In Russian). NTIS (US Sales Only), PC A17/ 
MF AOl. File Number DE86780404. (CONF-8307163— 
Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Modification of the grand unified models in which 't Hooft- 
Polyakov monopoles are absent is described. The basic disadvan- 
tage of the suggested scheme lies in its nonrenormalization charac- 
ter. The simplest model describing interaction of SU(2)-gauge fields 
with triplet of scalar fields is considered. It is shown that monopole 
models with final mass are absent for modified lagrangian. 


21397 (INS—497) Microcanonical formulation of lattice 
gauge theories with fermions. Iwazaki, A. (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study). May 1984. 14p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700805. 

We present microcanonical formulation of SU (Nsub(c)) lat- 
tice gauge theories with fermions. In this formulation, correlation 
functions are given by a microcanonical ensemble average of bo- 
sonic fields. By use of weak coupling expansion, we prove the 
equivalence between this formulation and the standard functional 
formulation, and derive the equipartition law. 


21398 (INS—499) Fractional fermion number and its 
thermal effect. Midorikawa, Shoichi. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Jun 1984. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700806. 

We give the general method to calculate fermion numbers 
induced on solitons in quantum field theory. Our method preserves 
the symmetry of the Lagrangian. We also extend our analysis to the 
case of finite temperatures, where we compare our analysis with 
others. 


21399 (ITTEP—120(1984)) Gauge-invariant formulation of 
SU(2) gluodynamics. Simonov, Yu.A. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1984. 22p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700807. 

The internal structure of a double asymmetric rotator is re- 
vealed in vector potential Asub(ua) via a proposed polar represen- 
tation (PR). In the functional integral a natural gauge choice exists 
in PR not accompanied by Faddeev-Popov ghosts and Gribov am- 
biguities. Classical equations in PR are written in terms of only 
gauge invariant quantities. Instantons and magnetic monopoles in 
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the Bogolmolny-Prasad-Sommerfield limit as well as the color-mag- 
netic field of the ‘t Hooft-Polyakov monopole are studied in PR. 


21400 (ITP—84-150-E) Relativistic density matrix in the 
diagonal momentum tation. Fermi-gas. Makhlin, 
A.N.; Sinyukov, Yu.M. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki). 1984. 19p. NTIS (US Sales Only), 
PC A02/MF A01. File Number DE86700792. 

The relativistically invariant theory of ideal Fermi-gas is 
built in the framework of the quantum field theory. The average 
occupation numbers and correlation functions of statistical systems 
are found on the equal-time surfaces of arbitrary inertial frames. 
The effects of anisotropy in their behaviour are pointed out. The 
partition function method is developed to calculate the thermody- 
namic quantities of Fermi-gases moving as a whole. 


21401 (JINR—E-2-85-197) New equation in the q phi‘ 
model, Zastavenko, L.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 2p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700809. 

It is stated that the equation of the Dyson type exists in the 
q phi‘ model. One can get this equation by substituting the ampu- 
tated four-leg Green function for one of the vertices in the second 
order correction to the inverse propagator and omitting higher 
order corrections. 


21402 (JINR—E-17-84-822) On exactly soluble model in 
quantum electrodynamics. Bogolubov, N.N.; Shumovsky, 
A.S.; Fam Le Kien. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics; Moskovskij 
Gosudarstvennyj Univ. (USSR)). 1984. 15p. NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86700808. 

Submitted to the journal J. Phys. A. 

Equations of motion describing the dynamics of a three-level 
atom of ladder type interacting with two modes of a quantized ra- 
diation field are solved exactly. Evolution of level population and 
photon numbers under different initial conditions are investigated. 


21403 (JINR—R-2-84-435) Role of noise in stochastic 
quantization of scalar fields. Buzhek, V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics; Moskovskij Gosudarstvennyj Univ. (USSR)). 1984. 7p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86700810. 

Submitted to the journal Theor. Math. Phys. . 

A new method of stochastic quantization for scalar fields is 
suggested. The method permits one to avoid difficulties connected 
with the fact that the number of stochastic diagrams is much bigger 
than that of Feynman diagrams and makes integration by ficticious 
type of diagram vertices less laborious. 


21404 (KFKI—1982-30) Linearization of source free 
gauge field equations. Forgacs, P.; Horvath, Z.; Palla, L. 
ews Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). May 1982. 18p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86900856. 
A scheme for linearizing the source free Yang-Mills field 
equations is given. An infinite parameter invariance group of the 
gauge field equations is discovered. 11 refs. 


21405 (KFKI—1985-51) Spontaneous compactification to 
non-symmetric spaces. Forgacs, P.; Horvath, Z.; Palla, L. 


(Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics; Lorand Eoetvoes Univ., Budapest 
(Hungary). Inst. for Theoretical Physics). May 1985. 17p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700811. 

The spontaneous compactification of 4+d dimensions to 
Msub(4)xK/H were investigated where K/H is a d-dimensional 
non-symmetric space. A formula giving the complete spinor mass 
spectrum for all K/H spaces is presented. All six-dimensional non- 
symmetric spaces K/H (K is simple) are discussed in detail. 


ERA-11/9 / 2676 


21406 (KUNS—628) Reduction of classical quantization 
for time-dependent mean field by collective coordinates. Kur- 
atsuji, Hiroshi. (Kyoto Univ. (Japan). Dept. of Physics). 
1982. 5p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86900867. 

We investigate the reduction of the classical quantization 
rule of the time-dependent mean field for many-nucleon systems to 
the one for the collective degrees of freedom. This is achieved by 
seeking the solutions of mean-field equations such that structure of 
collective motion is involved in a parametric form. We consider the 
dilatational motion (i.c., monopole oscillation) as a specific example. 
12 refs. 


21407 (RAL—85-039) Comments on discrete symmetries 
in higher dimensions. Chadha, S.; Daniel, M. (Rutherford 
Appleton Lab., Chilton (UK)). May 1985. 8p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86700816. 

The constraints imposed by causality on the transformations 
of time reversal (J), charge conjugation (C), and parity (B) in 
higher dimensional space-time are considered. 


21408 (RAL—85-040) Spinors and discrete symmetries in 
higher dimensions. Chadha, S.; Daniel, M. (Rutherford Ap- 
pleton Lab., Chilton (UK)). Jun 1985. 3lp. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86700817. 

The discrete symmetries of charge conjugation (1), parity 
(B), and time reversal (J) are studied in a local quantum field 
theory in higher dimensions (1 time and (d-1) space-dimensions). In 
particular the constraints imposed by causality on the I-, B-, and J- 
operation on massive spinor fields transforming according to the 
fundamental representation(s) of SO(1,d-1) are considered. A dou- 
bling of fields is necessary in order to have a 1- or B- (resp. J- or B- 
) invariant theory ind = 4k + 1 (resp. d = 4k + 3). Rsup(d-s,s) 
spaces are classified as to which can have Majorana and Majorana- 
Weyl spinors. 


21409 (RAL—85-042) Cooling of SU(3) lattice gauge 
field configurations. Hoek, J. (Rutherford Appleton Lab., 
Chilton (UK)). May 1985. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700812. 

A method to cool SU(3) lattice gauge field configurations is 
discussed. It locally minimizes the mean plaquette. The cooled con- 
figurations can be used to compute the eta’-mass in QCD, using 
Witten’s formula connecting this mass to the topological susceptibil- 
ity. 


21410 (RAL—85-043) On loop space formulation of 
gauge theories. Chan, H.-M.; Scharbach, P.; Tsou, S.T. 
(Rutherford Appleton Lab., Chilton (UK); Oxford Univ. 
(UK). Mathematical Inst.). May 1985. 20p. NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86700813. 

In attempting to formulate gauge theories entirely in terms 
of loop variables, it is found to be convenient to work in the func- 
tion space of parametrised loops with the loop space connection 
Fsub(j)(Cls) as field variables. Equivalence to the conventional for- 
mulation in terms of the gauge potential Asub(j)(x) is ensured by 
imposing on Fsub(j)(Cls) certain conditions implying the local ab- 
sence of ‘magnetic sources’ or monopoles. These conditions are 
reminiscent of the Poincare limit in electromagnetism, and establish 
a one-one correspondence between Fsub()(Cls) so constrained and 
Asub()(x) up to gauge equivalence. This approach is used to refor- 
mulate the action principle for pure gauge theories and to derive 
field equations from it completely in terms of loop variables. It is 
believed that the formalism is useful in the theory of monopoles 
and may also find application in lattice calculations. 


21411 (RAL—85-044) Action principle and equations of 
motion for nonabelian monopoles. Chan, H.-M.; Scharbach, 
P.; Tsou, S.T. (Rutherford Appleton Lab., Chilton (UK); 
Oxford Univ. (UK). Mathematical Inst.). May 1985. 16p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE867008 14. 

Monopoles in gauge theories have an intrinsic interaction 
with the gauge field. The definition of a monopole as a topological 
charge implies a certain constraint coupling the gauge field to the 
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co-ordinates of a particle carrying that charge. Hence, even starting 
with the free action, the constraint will give equations of motion in 
which field and particle interact. Applied to electromagnetism, this 
procedure gives the Maxwell and Lorentz equations. In this paper, 
the same idea is applied to nonabelian monopoles to deduce their 
equations of motion which are otherwise unknown. To surmount 
certain technical difficulties connected with patching, loop space 
techniques are developed to solve the variational problem. A closed 
set of equations are obtained, which are analogous to the Maxwell 
and Lorentz equations, and bear also a formal resemblance to the 
Wong equations for a ‘classical’ point source of Yang-Mills fields. 


21412 (RIFP—475) Boundary effects in the Monte Carlo 
calculations of lattice gauge theories. Hattori, Tetsuya. 
(Kyoto Univ. (Japan). Research Inst. for Fundamental 
Physics). Apr 1982. 7p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86900881. 

The effects of the boundary conditions in the Monte Carlo 
calculations of non-Abelian lattice gauge theories are studied by 
performing the calculations with the boundary conditions varied. - 


21413 (RIFP—501) Attractive force and condensation in 
quantum chromodynamics, Fukuda, R. (Kyoto Univ. (Japan). 
Research Inst. for Fundamental Physics). Mar 1983. 6p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86900874. 

The factor sum over a of A/sup a(1)/A/sup a(2)/ identical to 
A coming from the one gauge boson exchange graph is a measure 
of the attraction or repulsion in a given channel. The following two 
facts are shown. (1) The factor A is related to the lowest order 
anomalous dimension y: of the relevant operator O-circumflex. At- 
traction (A < 0) corresponds to 7: > 0. (2) If yi > 0, the non- 
trivial minimum of the effective potential of O-circumflex can be 
found successively in the coupling constant. 


21414 (SLAC-PUB—3734) Research program with no 
“measurement problem”. Noyes, H.P.; Gefwert, C.; 
Manthey, M.J. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA); Suomen Akatemia, Helsinki (Finland); 
New Mexico Univ., Albuquerque (USA). t. of Comput- 
er Science). Jul 1985. Contract AC03-76SF00515. 10p. 
(CONF-860147—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86006952. 

From Conference on new techniques and ideas in quantum 
measurement theory; New York City, NY, USA (21 Jan 1986). 

The “measurement problem” of contemporary physics is met 
by recognizing that the physicist participates when constructing 
and when applying the theory consisting of the formulated formal 
and measurement criteria (the expressions and rules) providing the 
necessary conditions which allow him to compute and measure 
facts, yet retains objectivity by requiring that these criteria, rules 
and facts be in corroborative equilibrium. We construct the particu- 
late states of quantum physics by a recursive program which incor- 
porates the non-determinism born of communication between asyn- 
chronous processes over a shared memory. Their quantum numbers 
and coupling constants arise from the construction via the unique 4- 
level combinatorial hierarchy. The construction defines indivisible 
quantum events with the requisite supraluminal correlations, yet 
does not allow supraluminal communication. Measurement criteria 
incorporate c, h-bar, and m/sub p/ or (not “and”) G. The resulting 
theory is discrete throughout, contains no infinities, and, as far as 
we have developed it, is in agreement with quantum mechanical 
and cosmological fact. 


21415 (SLAC-PUB—3821) Introduction to the theory of 
strings. Peskin, M.E. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Oct 1985. Contract AC03- 
76SF00515. 33p. (CONF-8506240—3). NTIS, PC A03/MF 
AO0l1; 1; GPO . File Number DE86005665. 
From Theoretical advanced study institute on elementary 
es New Haven, CT, USA (9 Jun 1985). 
lectures present, from an introductory perspective, 
some basic aspects of the quantum theory of strings. They treat (1) 
the kinematics, spectrum, and scattering amplitude of the bosonic 
string, (2) the spectrum and supersymmetry of Green-Schwarz su- 
perstring, and (3) the identification of the underlying gauge invar- 
iances of the string theory. 43 refs. 
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21416 (UFRJ-IF—30/83) Integrability condition 
gauge field copies. Doria, F.A.deM.A.; Andrade, L.C.G. ae 
(Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1983. 13p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86700818. 

It is shown that [2 A THETA] = 0, THETA defining an 
integrable subbundle in the tangent bundle T.P to the principal 
budle P associated to a gauge field theory on a general n-dimen- 
sional manifold, is a necessary and sufficient condition for the exist- 
ence of potential ambiguities in that gauge theory. 


21417 Path-integral derivation of gauge and gravitational 
chiral anomalies in theories with vector and axial-vector cou- 
plings in arbitrary even dimensions. Gipson, J.M. nd Stic 
ment of Physics, Virginia Polytechnic Institute and 
University, Blacksburg, Virgi 24061). Physical 

[Section] D: Particles and Fields; 33: No. 4, 1061- iO78(13 Feb Feb 
1986). Contract AS05-80ER 10713. 

The anomalies associated with general linear transformations 
of fermions coupled to external vector and axial-vector fields in 
curved spaces of arbitrary even dimensions are derived within the 
path-integral framework. The anomalies are due to the noninvar- 
iance of the fermionic functional measure under these transforma- 
tions. The anomalies satisfy the Wess-Zumino consistency condi- 
tions. This implies that the choice of the fermionic functional meas- 
ure is the correct one. Special cases of the general formula obtained 
agree with all previous results. 


21418 Eigensolutions of the light-cone equation for a 
scalar field model. Sawicki, M. (Department of Physics, Vir- 
ginia Polytechnic Institute and State University, Blacksburg, 
Virginia 24061 and Institute of Theoretical Physics, Warsaw 
Univensiae: Hoza 69, 00-681 Warsaw, Poland). Physical 
Review [Section] D: Particles and Fields; 33: No. 4, 1103- 
1107(15 Feb 1986). Contract FG05-84ER40143. 

The ladder approximation to the bound-state equation at 
equal light-cone time is investigated in the framework of a scalar 
field theory. With the help of the Fock transformation the equation 
is reduced to an eigenvalue problem for a compact operator. Eigen- 
solutions for lowest-energy levels are found and compared with the 
results of the covariant ladder approximation. In the positronium 
region both schemes yield equivalent eigenvalues, in agreement 
with predictions of perturbation theory. For strongly bound sys- 
tems, however, both schemes give different results. The eigenfunc- 
tions are explicitly given and their asymptotic behavior is analyzed. 


21419 Gravitational anomalies and the Goldstone-Wilczek 
current. Clark, T.E.; Love, S.T. (Department of Physics, 
peo University, West Lafayette, Indiana 47907). Physical 

Review [Section] D: Particles and Fields; 33: No. 4, 1199- 
1201(15 Feb 1986). Contract AC02-76ER01428;FG02- 
85ER40229. 

The gravitational Goldstone-Wilczek current is shown to 
exist only in theories with torsion. The additional degrees of free- 
dom present in such theories allow the mixed U(1) and local Lo- 
rentz gauge field anomalies to be canceled by appropriate local 
counterterms. 


21420 Development of QCD jets emitted by color-singlet 
sources. Ellis, R.K.; Gunion, J.F.; Kalinowski, J.; Webber, 
B.R. (Fermi National Accelerator Lab., Batavia, IL; Cali- 


fornia Univ., Davis; Oregon Univ., — Cambridge 


Univ., England). Physics laws [Section] B, ; 165: No. 1-3, 
171-174(19 Dec 1985). 

We compare the angular-ordering approximation to QCD jet 
development with full calculations to order asub(s) in the following 
cases: emission of quark jets by a color-singlet vector source (as in 
ete” annihilation) and emissior of gluon jets by a color-singlet 
scalar (Fsup(a)sub(uv)Fsup(apv)) source. In contrast to the case of 
a color-octet (gluon) source, we find that the approximation is good 
in those regions of phase space where the next-to-leading correc- 
tions to the amplitude are large. (orig.). 
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21421 Epsilon beyond the naive mass spectrum. Kilcup, 
G.W.; Sharpe, S.R.; Gupta, R.; Guralnik, G.; Patel, A.; 
Warnock, T. (Harvard Univ., Cambridge, MA; Los Alamos 
National Lab., NM; California Univ., Diego, La Jolla; 
Cray Research, Inc., Los Alamos, NM). Physics Letters [Sec- 
tion] B; 164: No. 4-6, 347-355(12 Dec 1985). 

We study the physics of SU(3) gauge configurations on a 
6°x14 lattice obtained by a real space renormalization group trans- 
formation from configurations generated at B=6.2 on a 18°x42 lat- 
tice. We give results for Wilson loops and for hadron properties 
using Susskind fermions. These include a measurement of the 
hadron masses, the epsilon->a7 coupling constant and the matrix 
element <-rvertical strokeanti psipsivertical stroker> which is re- 
lated to fsub(zr). We suggest an improved method of obtaining 
<anti psipsi>. We also show that non-local operators in the Suss- 
kind formulation yield a cleaner signal for the rho and 7 correla- 
tors and the corresponding masses are estimated more reliably. 
(orig.). 


21422 IIB, or not IIB: that is the question. Guenaydin, 
M.; Romans, L.J.; Warner, N.P. (Lawrence Berkeley Lab., 
CA; California Institute of Technology, Pasadena). Physics 
Letters [Section] B; 164: No. 4-6, 309-314(12 Dec 1985). 

The construction is given for gauged N=8 supergravity in 
five dimensions with gauge group SU(3,1). It is shown that this 
theory has an additional SU(2) global symmetry as well as a local 
composite USp(8) gauge symmetry. The scalar potential has a criti- 
cal point which breaks the gauge symmetry down to SU(3)xU(1) 
and the supersymmetry down to N=2, with the massless gravitinos 
transforming in a doublet of the global SU(2). The cosmological 
constant is zero, allowing compactification on a circle down to four 
dimensions. The relationship of this theory to IIB superstrings and 
to N=2 Yang-Mills-Einstein supergravity theories is discussed. 
(orig.). 


21423 SU(3) phase transitions in the presence of light dy- 
namical quarks. Gavai, R.V.; Karsch, F. (Brookhaven Na- 
tional Lab., Upton, NY; Illinois Univ., Urbana). Nuclear 
Physics [Section] B; 261: No. 2, 273-284(18 Nov 1985). 

We investigate the deconfinement and the chiral phase tran- 
sitions in QCD with 3 light dynamical flavors, using the pseudo- 
fermion method. Monte Carlo simulations have been performed on 
a lattice of size 8°x4 with fermions of mass 0.1 and 0.075 respec- 
tively. A rapid change from the low-temnperature region of ha- 
drons to the high-temperature quark-gluon plasma is observed in all 
the physical quantities studied. Our detailed, high-statistics results, 
however, do not show any signs of first-order transition. In the 
zero mass limit we find evidence for a chiral phase transition at 
Tsub(c)/Asub(L) approx.= 183 +- 10. (orig.). 


6455 Scattering Theory 
REFER ALSO TO CITATION(S) 21414 


21424 Variational principles and orthogonal polynomials. 
Case, K.M. (The Rockefeller University, New York, New 
York 10021). Journal of Mathematical Physics (New York); 
27: No. 3, 849-852(Mar 1986). Contract AC02-81ER10807. 
It is known that there is a close relationship between the 
theories of scattering and orthogonal polynomials. Here variational 
principles analogous to those of scattering theory are shown to 
hold for problems involving difference equations such as those for 
orthogonal polynomials. Some applications are indicated. 


21425 Potential scattering and large-N expansions. Suk- 
hatme, U.P.; Lauer, B.M.; Imbo, T.D. (Department of Phys- 
ics, University of Illinois at Chicago, Chicago, Illinois 
60680). Physical Review [Section] D: Particles and Fields; 33: 
No. 4, 1166-1173(15 Feb 1986). Contract FG02-84ER40169. 

The first systematic large-N expansion, where N is the 
number of spatial dimensions, for quantities of interest in nonrelati- 
vistic quantum scattering theory is presented. The formalism, valid 
for spherically symmetric potentials and only reliable at low ener- 
gies, is applied in calculations of the scattering lengths of various 
potentials in N = 3 dimensions. The results, complete to three 
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orders in the large-N series, are in excellent agreement with numer- 
ical results for potentials strong enough to hold at most one bound 
state. Our approach is motivated by some revent work which 
shows how scattering from the exactly solvable 6-shell potential 
can be chosen as the large-N unperturbed problem. 
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REFER ALSO TO CITATION(S) 20713, 20714, 20728, 21296, 21563 


21426 (CONF-851185—9) ENSDF: the evaluated nuclear 
structure data file. Martin, M.J. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. Sp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006098. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

The structure, organization, and conteuts of the Evaluated 
Nuclear Structure Data File, ENSDF, will be discussed. This file 
summarizes the state of experimental nuclear structure data for all 
nuclei as determined from consideration of measurements reported 
worldwide. Special emphasis will be given to the data evaluation 
procedures and consistency checks utilized at the input stage and to 
the retrieval capabilities of the system at the output stage. 4 refs., 1 
fig. 


21427 (CONF-8509176—, pp 01-036) Nuclear reaction 
studies using inverse kinematics. Shapira, D. (Oak Ridge Na- 
tional Lab., TN). Nov 1985. NTIS MF AOl1. File Number 
DE86004599. Contract AC05-840R21400. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Reaction studies with reversed kinematics refer to studies of 
nuclear reactions induced by a heavy projectile colliding with light- 
er target nuclei. The technique of using reversed kinematics is 
costly in terms of the available center-of-mass energy. Most of the 
projectile’s energy goes into forward motion of the reaction prod- 
ucts in the laboratory system. Examples are presented where the 
use of reversed kinematics techniques has provided new informa- 
tion on certain reaction processes. A list of kinematic properties 
and advantages they may afford is shown. Clearly the possible stud- 
ies listed can be done without using reversed kinematics but be- 
cause of the difficulty associated with some of these studies they 
were never performed until more energetic heavier beams have 
become available and the reversed kinematics technique was uti- 
lized. 


21428 (INS-PT—32) Report of the working group on the 
present and future status of medium and high energy physics. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Mar 1984. 65p. (In Japanese). NTIS (US Sales Only), PC 
A04/MF AO01. File Number DE86700913. 

This is a report of the working group on the present and 
future status of medium and high energy physics. The heavy ion 
nuclear physics has been developed. On the other hand, the study 
of nuclear structure made clear the rotational motion of high spin 
state and its competition with the independent particle model. The 
development of new many body nucleon system is expected. The 
hadrons in nuclei and the multiple production of elementary parti- 
cles may be future problems in high energy nucleus-nucleus colli- 
sion. The topics discussed in this report are the recent study of un- 
stable nuclei by using heavy ions, nuclear reaction with various nu- 
clear density, nuclear physics in high temperature region, hyper nu- 
clear physics, nuclear physics with 7, K mesons, nuclear physics of 
anti-baryon, physics of small number of nucleons, the cascade 
model in high energy heavy ion reaction, the new phase of nuclear 
many body systems, high energy nucleus-nucleus collision, physics 
expected from high energy heavy ion collision, and quark gluon 
plasma formation in heavy ion collision. The relation between space 
physics and high energy heavy ion physics is also discussed. 
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21429 (JAERI-M—84-085) Report of the joint — 
on heavy-ion nuclear physics and nuclear chemistry in the 
energy region of tandem accelerators. (Japan Atomic Energy 
Research Inst., Tokyo; Kyushu Univ., Fukuoka (Japan). 
Faculty of Science). May 1984. 11lp. (CONF-8401107—). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86780378. 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 

Indi dividual papers in this seminar proceedings are abstracted 
separately. (LEW) 


21430 (JAERI-M—84-103) Summary of JENDL-2 gener- 
al purpose file. Nakagawa, Tsuneo (ed.). (Japan Atomic 
Energy Research Inst., Tokyo). Jun 1984. 384p. 
J)—99/AU; INDC(JPN)—86/GL). NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE84901548. 
The general purpose file of the second version of Japanese 
Evaluated Nuciear Data Library ((ENDL-2) was released in De- 
cember 1982. Recently, descriptive data were added to JENDL-2 
and .at the same time the first revision of numerical data was per- 
formed. JENDL-2 (Rev1) consists of the data for 89 nuclides and 
about 211,000 records in the ENDF/B-IV format. In this report, 
full listings of presently added descriptive data are given to summa- 
rize the JENDL-2 general purpose file. The 2200-m/sec and 14- 
MeV cross sections, resonance integrals, Maxwellian and fission 
spectrum averaged cross sections are given in a table. Average 
cross sections were also calculated in suitable energy intervals. 


21431 Conclusion and outlook. Vandenbosch, R. (Univ. 
of Washington, Seattle). Nuclear Science Research Confer- 
ence Series; 6: 447-469(1984). (CONF-830469—). 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

After a few introductory remarks on heavy ion reactions in 
general, the author discusses a few topics in some detail, trying to 
assess where we are and where we are going. These are fission, 
preequilibrium emission, projectile fragmentation, giant resonance, 
nuclear structure and nuclear molecules. The basis of the selection 
of these topics has been varied, ranging from which the author has 
followed for some time and wanted to share his views on, to topics 
which he wanted to learn more about. Finally, he will make some 
shorter remarks about some areas that he thinks are ripe for further 
exploration. 


6511 Experimental Techniques 


REFER ALSO TO CITATION(S) 21473, 21478, 21479, 21568, 21570, 21571 


21432 (JAERI-M—84-085, pp 87-90) Nuclear-spin polar- 
ization of heavy ions produced by tilted foils and detected by 
Coulomb excitation. Sugimoto, Kenzo. (Tokyo Univ., Tana- 
shi, Japan. Inst. for Nuclear Study). May 1984. NTIS (US 
Sales y), PC A06/MF AO1. File Number DE86780378. 
(CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 
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REFER ALSO TO CITATION(S) 21439, 21443 


21433 (ANL-PHY—83-1, pp 539-546) Comparison of in- 
clusive (y,p) and (7,p) reactions in the A(1232) resonance 
region. Matthews, J.L.; Schumacher, R.A.; Redwine, R.P. 
(Massachusetts Institute of Technology, Cambridge). Oct 
1983. NTIS, PC A25/MF A0O1. File Number DE84003655. 
(CONF-830588—). 


From Delta-Nucleus dynamics symposium; Argonne, IL, 


USA (2 May 1983). 
Comparison of the energy spectra and angular distributions 
of protons produced in inclusive (y,p) and (7,p) processes on nuclei 
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for 4 = A & 181 are expected to help elucidate the mechanisms of 
both reactions. In this paper the authors summarize the results of 
some compari made using existing data and suggest possible di- 
rections for future work. 16 references, 3 figures. 


21434 (ANL-PHY—83-1, pp 557-564) Does the A-1232 
play an important role in y+*He — p+d?. Nefkens, B.M.K. 
(Univ. of California, Los Angeles). Oct 1983. NTIS, PC 
semen A01. File Number DE84003655. (CONF-830588— 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

(y,p) processes like y + *He a p + d or the inverse reac- 
tions are very non-elastic. The phase space factor for (y,p) reac- 
tions, and even more for (p,m), changes rapidly with incident 
energy. The observed variation of the cross section with incident 
energy gives a distorted view of the real energy dependence of the 
matrix elements. 14 references, 10 figures. 


21435 (ANL-PHY—83-1, pp 566) Effective pp—nA** 
coupling potential. Jain, B.K. (Bhabha Atomic Research 
Centre, Bombay, India). Oct 1983. NTIS, PC A25/MF A01. 
File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Using the DWBA recent experimental data on 
SLi(p,A** )®He at 1.04 GeV have been analyzed to determine the 
effective pp—>nA** coupling potential. Results, using only one-pion- 
exchange piece (without form factor) with the Landau-Migdal type 
term, suggest that, unlike g’/sub N/, g’/sub A/, required by these 
data is below 0.4. 3 references, 2 figures. 


21436 (ANL-PHY—83-1, pp 455-462) Pion absorption in 
3He. Backenstoss, G.; Huck, A.; Kowald, W.; Weber, P.; 
Weyer, H.J.; von Weymarn, K. (Univ. Basel, Switzerland). 
Oct 1983. NTIS, PC A25/MF AOl. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21437 (BONN-IR—84-28) Electrofission of the deuteron 
in the range of the A-resonance at four-momentum transfer 
q?=-0.23 (GeV/c). Mehnert, W. (Bonn Univ. oat 
PR). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet). Jul 1984. 
113p. (in German). NTIS, PC E11; Available from NTIS as 
TIB/B85- 14170. 

The differential cross section for the deuteron electrodisinte- 
gration process e+d->e+p+n has been measured at a mean 
squared four-momentum transfer q? =-0.23 (GeV/c)? The range of 
the hadronic invariant mass was 1.965 GEV <=W< =2.335 GeV. 
The scattered electron and the recoil proton were detected in coin- 
cidence in two magnetic spectrometers at angles THETA/sub e// 
sup L//sub AB=21° respectively THETA/sub p//sup CM/=80° 
The results agree relatively good with theoretical calculations in- 
cluding final state interactions, mesonic exchange currents and 
isobar currents. These theoretical calculations were performed in 
the impulse approximation and in a coupled channel model. There 
are no significant signals of the dibaryon resonances predicted by 
several authors in this mass range. A momentum distribution of the 
nucleons in the deuteron extracted from the measured cross sec- 
tions seems to favour nucleon-nucleon potentials with a small D- 
wave percentage. 


21438 (CEA-CONF—7799) Some recent results at the 
Saclay electron linear accelerator. Schuhl, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Feb 1985. 6p. (In French). (CONF-8502101—8; 
DPh-N-S—2242). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86750686. 

From 8. biennial session on nuclear physics; Aussois, France 
(4 Feb 1985). 

Four examples of experiments realized recently are present- 
ed: the pi zero photoproduction on the proton near the threshold, 
the magnetic form factor of the deuteron, the electromagnetic form 
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factor measurement of the tritium, the many body effects in the re- 
action *He(e,e’p). 


21439 (DOE/ER/40030—T1) Medium energy be acon 
ments of n-n parameters. Progress report, January 1-Decem- 
ber 31, 1985. (Texas Univ., Austin (USA). Dept of Phys- 
ioe) Jan 1986. Contract AS05- 81ER40030. 34p. NTIS, PC 
A03/MF A011; 1; GPO Dep. File Number DE86006795. 
This document constitutes a progress report (1985-86) for the 
ongoing medium energy nuclear physics research program. A 
major part of the work has been and will continue to be associated 
with research done at the Nucleon Physics Laboratory (NPL) at 
the Los Alamos Meson Physics Facility (LAMPF). The aim of the 
experimental program is the determination of the nucleon-nucleon 
amplitudes at medium energy. The required data include both elas- 
tic and inelastic experiments, and in addition the measurement of 
polarization and polarization transfer parameters. We have been 
emphasizing single pion production measurements using polarized 
proton beams, and expect that our present data base will provide 
stringent tests of theoretical models. With the development of the 
LAMPF high intensity polarized proton source, we expect that a 
reasonably intense beam of medium energy polarized neutrons will 
become available, and are planning a series of experiments utilizing 
polarized neutrons to determine the importance of the I = 0 reac- 
tion amplitudes at medium energies. 


(DOE/ER/40154—2) Research in theoretical nu- 
clear physics. Progress report, December 1, 1984-October 31, 
1985. Liu, K.F. (Kentucky Univ., Lexington (USA). Dept. 
of. Physics). 1985. Contract FG05-84ER40154. 9p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86006790. 
The fusion reactions of polarized deuterons are calculated in 
DWBA. The results show that the “neutron-lean” reactor is feasi- 
ble. The quantum fluctuation around the two-phase Skyrme model 
is formulated. From the width of the Roper resonance, we deter- 
mine the quark core radius to be ~ 0.4 fm. The size and shape of a 
Skyrme soliton in the two interacting Skyrmion system is calculat- 
ed. The size shrinks at intermediate separation due to the NN dy- 
namics. The production of Q? anti Q? mesoniums are predicted in 
J/psi radiative decays. It is proposed to measure the quadru-lepton 
signals in the relativistic heavy ion collisions in addition to the di- 
lepton signals as a viable means of detecting the quark gluon 
plasma, The glud ball transition amplitiudes are extracted from an 
SU(2) Monte Carlo calculation. The results are used to predict the 
glueball branching ratio in J/psi radiative decays. It helps us to pin 
down that 0(1700) is indeed a tensor glueball. Skyrme parametriza- 
tion for the effective nucleon-nucleon interaction in nuclei is deter- 
mined with the help of the Landau parameters. They can be used 
to calculate the spin excitations of the nucleus. 


21441 (INP—1176/PL) Prompt emission of particles in 
TDHF central collisions. Drozdz, S.; Okolowicz, J.; Plos- 
zajczak, M. (Institute of Physics and Nuclear Techniques, 
Krakow (Poland); Institute of Nuclear Physics, Krakow 
(Poland)). 1982. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700902. 

A prompt emission of particles in TDHF collisions is investi- 
gated in case of a-a central collision. It is found that the density of 
nucleonic jets decreases rapidly with an increasing size of the basis. 
For the a-a collision an upper limit of the density of nucleonic jets 
phisub(max) approx.= 1.10‘ fm* is given. Its value suggests a weak 
coupling of the relative motion and the Fermi motion in a TDHF 
evolution. 


21442 (INS—502) Effect of A-N pope: core on pionic 
decay of sub(A)sup(5)He. Kurihara, Y.; Akaishi, Y.; Tanaka, 
H. (Tokyo Univ., ae (Ja a. Inst. for Nuclear Study). 
Jul 1984. 14p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86700911. 

The Pauli blocking effect on the pionic decay rate of 
sub(A)*He is investigated with the A-a potential obtained from the 
hard-core A-N potential. The repulsive core of the A-N interaction 
reduces the Pauli blocking effect and enhances the pionic decay 
rate by about 30%. The lifetime of sub(A)*He evaluated is in good 
agreement with the experimental one. 
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21443 (INT—167/P) Study of the deuteron break-up re- 
action 7d—>pn a* a7 at 21 GeV/c. Eskreys, A.; Zachara, 
M.; Eskreys, K.; Kisielewska, D. (Institute of Physics and 
Nuclear Techniques, Krakow (Poland); Institute of Nuclear 
Physics, Krakow (Poland)). 1982. ~~ NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700916. 

Deuteron break-up reaction 7d—pnz* a7 is analysed at 21 
GeV/c 7m incoming momentum. Study of the total cross section, 27 
and 37 effective mass and four momentum transfer t'2,3a distribu- 
tions confirm that this reaction can be understood as the incoherent 
sum of a scatters on almost free constituent nucleons. Low 
tsub(7r,37r) break-up processes are of the diffractive type. 


21444 (ITF—84-130-R) Cluster quasi-elastic knock-out 
reactions in a nondiffraction approximation. Golovanova, 
N.F.; Iskra, V.; Polozov, A.D. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1984. 28p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86700904. 

The expression for the amplitude of high-energy hadron 
scattering by nuclei is obtained with account for Fresnel correc- 
tions. The cross sections of elastic p-p and p-d scattering at incident 
beam energy E=20 eV and various characteristics of deuteron qua- 
sielastic knockout are calculated. 


21445 (ITP—84-143-E) Elastic proton-deuteron backward 
scattering in one-nucleon-exchange approximation. Kobush- 
kin, A.P. (AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj 
Fiziki). 1984. 14p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86700905. 

The mechanism of elastic proton-deuteron backward scatter- 
ing is investigated. The elastic pd backward scattering data at 
Tsub(p) > 0.7 GeV/c are shown to be well described in the frame- 
work of the relativistic one-nucleon-exchange mechanism with the 
nucleon momentum distribution in the deuteron measured in the 
process of the relativistic deuteron fragmentation on nuclei into the 
protons emitted at zero angle. 


21446 (JINR—E-4-84-118) Recurrent equations of the 
fixed-scatterers approximation. Belyaev, V.B.; Rakityansky, 
S.A. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1984. 16p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700906. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Equations connecting the amplitude of scattering on an A- 
particle system with the one for an (A-1)-system are obtained in the 
fixed-scatterer approximation framework. It is shown that this re- 
currence permits one to get for each of the equations an optimal 
choice of the basis, which simplifies the task considerably. As a nu- 
merical example the elastic pion-deuteron scattering is considered. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 


21447 (ANL-PHY—83-1, pp 505-518) Measurement of 
16Q(ar/sup +/-/,*~/sup +./-/p)®N near the 3-3 resonance. 
Kyle, G.S.; Amaudruz, P.A.; Bauer, T.S.; Domingo, J.J.; 
en CH. Q.; Jansen, J.; Renker, D.; Zichy, ne Stam- 

minger, R.; Vogler, F. (Schweizerisches Institut fuer Nuk- 
I orschung, illigen). Oct 1983. NTIS, PC A25/MF 
AO1. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors have made coincidence measurements of pion 
quasi-free scattering from **O at an incident energy of 240 MeV. 
Determination of the pion single scattering contribution to the in- 
elastic cross-section helps to build a systematic picture of the a-nu- 
cleus reaction dynamics. Moreover, the dominance of the 7-nu- 
cleon (7-N) interaction at this energy by the A(1232) suggests the 
possibility of studying with pion scattering the properties of the 
delta in the nuclear medium. 8 references, 5 figures. 
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21448 (ANL-PHY—83-1, pp 521-528) Experimental fea- 
tures of inclusive pion double charge exchange on oxygen and 
calcium. Wood, S.A.; Matthews, J.L.; Rebka, G.A.; Gram, 
P.A.M.; Ziock, H.S.; Clark, D.A. (Massachusetts Institute of 
Technology, Cambridge). Oct 1983. NTIS, PC A25/MF 
A01. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Inclusive pion double charge exchange (DCX) provides a 
natural way to study multiple scattering, an important aspect of the 
pion-nucleus cross section at energies near the A(1232), since at 
least two nucleons must be involved to conserve charge. Informa- 
tion about the reaction mechanism of DCX will lead to a better un- 
derstanding of delta-nucleus dynamics. With this aim, a large set of 
DCX data has been obtained on oxygen and calcium for incident 
pion energies between 120 and 270 MeV. 4 references, 5 figures. 


21449 (ANL-PHY—83-1, pp 567) Quasi-free A isobar 
production in the ‘*C(p,d)'2C* reaction. Toki, H. (Michigan 
State Univ., East Lansing). Oct 1983. NTIS, PC A25/MF 
A01. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Very recently the results of the ™C(p,d)!*C* reaction at the 
proton energy E/sub p/ = 800 MeV was reported. The authors 
propose, a quasi-free scattering model, in which the reaction pro- 
ceeds in two steps. 2 references. 


21450 (ANL-PHY—83-1, pp 568) Study of low lying 
A(1236)-anti-N states in 1*C/sup */. Dillig, M.; Herscovitz, 
V.E.; Teodoro, M.R. (Universidade Federal do Rio Grande 
do Sul, Porto Alegre, Brazil). Oct 1983. NTIS, PC A25/ 
MF AO1. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Morris et al investigated in a recent experiment at excitation 
energies around 300 MeV the signature of (Aanti-N) states on the 
decay of C/sup */ into various final states. Here the authors 
briefly discuss a microscopic approach to their data. 3 references. 


21451 (ANL-PHY—83-1, pp 395-418) A’s in nuclei stud- 
ied with the (*He,t) reaction. ‘Gaarde, C. (Univ. of Copenha- 
gen, Denmark). Oct 1983. NTIS, PC A25/MF AOl. File 
Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21452 (ANL-PHY—83-1, pp 475-482) Isobar-doorway 
model of the ‘*O(7*,pp)'*N reaction. Wharton, W.R.; Keis- 
ter, B.D. (Carnegie-Mellon Univ., Pittsburgh, PA). Oct 
1983. NTIS, PC A25/MF A01. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983), 

Detailed (7* PP) triple differential cross sections to selected 
final states are emerging from a recent LAMPF experiment. To un- 
derstand this data the authors are developing a microscopic DWBA 
computer code which includes explicitly the nonlocal behavior of 
the wNN interaction. The propagation of the intermediate delta 
through the nucleus is treated using the Isobar-Doorway model. 9 
references, 2 figures. 


21453 (ANL-PHY—83-1, pp 483-490) Pion-induced non- 
analog double charge exchange. Bland, L.C.; Gilman, R.; 
Carchidi, M.; ia K.; Morris, C.L.; Fortune, H.T.; 
Greene, S.J.; ‘Seidl A,; Moore, cr. (Univ. of Pennsylva- 
nia, Philadelphia). Oct 1983. NTIS, PC A25/MF A0O1. File 
Number DE84003655. (CONF-830588—). 
From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 
Regular features of the experimental data for non-analog 
DCX transitions have been observed for all T = 0 targets (avail- 
able as solids). The mass dependence of A/sup -4/3/ has been sug- 
gested to indicate that these transitions are due to excitation of final 
state A-hole components in the ground state wave functions. The 
regularity of the observed data indicate that a nuclear structure in- 
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dependent amplitude is responsible for non-analog DCX. This result 
is in sharp contrast to the structure dependent interference effects 
between first- and higher-order processes which appear necessary 
to explain DIAT-DCX. 13 references, 3 figures. 


21454 (ANL-PHY—83-1, pp 491-496) Effects of effec- 
tive delta-nucleon and particle-hole interactions on the 
8 C(ar*,7°)'8N/sub gs/_ aa ex 
M.; Sakamoto, K. 
NTIS, PC A25/MF AOl. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

It is well known that there are some serious problems in the 
understanding of 'C(m*,a°)"*N/sub gs/ charge exchange (CE) 
scattering mechanism. It was necessary for the A-nucleus potential 
(the spreading potential) to have the strong isospin dependence to 
obtain a close cross section to the observed value. The authors ex- 
plored the origin of strong isospin dependence. The pion can ex- 
change the charge with the nucleon outside the closed shell 
through the true pion absorption of which total cross section is 
roughly one half of the pion nucleus reaction cross section. If its 
contribution is taken into account, the isospin dependence of the 
self-energy term will become weaker. The effective two-body A-N 
interaction V/sub AN/ has to be introduced to the A-hole model 
instead of the one body spreading potential to treat the rearrange- 
ment process. 11 references, 2 figures. 


change Hirata, 
oshima Univ., Japan). Oct 1983. 
File Number DE84003655. 


21455 (ANL-PHY—83-1, pp 497-504) Effect of effective 
delta-nucleon interaction on the ratio of the isoscalar and iso- 
vector excitation cross section in the ‘*C(a*,7/sup +'/) re- 
action. Hirata, M.; Sakamoto, K. (Hiroshima Univ., Japan). 
Oct 1983. NTIS, PC A25/MF AOl. File ‘Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21456 (CONF-8509176—, p: ous P1-P36) Intermediate time 


scale phenomena between 10-100 MeV/nucleon. Tamain, B. 
(Univ. of Caen, France). Nov 1985. NTIS MF AOl1. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

For convenience, the 10-100 MeV/A incident energy heavy 
ion reactions may be classified in two main classes (peripheral and 
central collisions) as it is usually also done at low and high incident 
energies. Peripheral reactions are often called fragmentation type 
reactions because their main experimental signature is the detection 
of a quasi projectile nucleus with a velocity close to the beam ve- 
locity. However, at variance with the high energy results, it may be 
shown that mean field effects play a role even at 44 MeV/A. In 
that sense, these collisions are not fast ones and may be regarded as 
intermediate time scale phenomena. The authors discuss this point 
in a first part. If one considers central collisions, the main topic of 
interest is incomplete fusion. The fusion is iess and less complete 
when the incident energy is increased above 10 MeV/A and the 
question is: what mechanism is responsible for that feature? Again, 
intermediate time scale phenomena may be involved such as hot 
spot formation, compression effects. These aspects are discussed in 
the second part of the authors talk. 


21457 (CONF-8509176—, pp R1-R17) Probing heavy ion 
collisions with bremsstrahlung. Ko, C.M. (Texas A & M 
Univ., College Station). Nov 1985. NTIS MF A011. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Production of bremsstrahlung in high and intermediate 
energy heavy ion collisions is studied to determine the nuclear stop- 
ping power, investigate collision dynamics and provide information 
on the impact parameter. Models for calculating photon production 
are outlined and representative results shown for several nuclei. 
The status of bremsstrahlung experiments is briefly described. Im- 
plications for equations of state and effective cross sections are dis- 
cussed. Material is presented in rough outline form. 
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21458 (DOE/ER/40031—3) [Research in theoretical nu- 
clear physics]. Progress report, November 1, 1982-October 
31, 1983. (Texas Univ., Austin (USA). Dept. of Physics). 
Nov 1983. Contract AS05-81ER40031. 67p. NTIS, PC A04/ 
MF A01; GPO Dep. File Number DE86006435. 
An overview of accomplishments in theoretical nuclear 
physics during the period covering Nov. 1, 1982 to Oct. 31, 1983 is 
. The research effort is divided into three areas: (1) reac- 
tion induced by light ions, (2) reactions induced by heavy ions, and 
(3) nuclear collective motions. (WRF) 


21459 (TP—84-166-E) Calculation of quasi-stationary 
states parameters within the algebraic version of the resonat- 
ing group method. Okhrimenko, I.P. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1984. 37p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86700897. 

The dynamical equations of the algebraic version of the res- 
onating group method are used to determine the positions and the 
widths of quasi-stationary states or to find the poles of the S-matrix 
in the fourth quadrant of the K-plane. Concrete calculations are 
performed by the example of an a-decay of *Be. A comparison 
with the results of the other authors and experiment is made. 


21460 (JAERI-M—84-085, pp 9-11) Spin alignment and 
resonances in inelastic scattering between light nuclei. Kato, 
Norihisa. (Kyushu Univ., Fukuoka, Japan. Faculty of Sci- 
ence). May 1984. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 


Ibaraki, Japan (9 Jan 1984). 


21461 (JAERI-M—84-085, Pp 20-22) Measurements of 
the spin alignment in the **C + ‘*C inelastic scattering via y 
recoil. Sugiyama, Yasuharu; Shikazono, Naomoto; Tomita, 
Yoshiaki; Ikezoe, Hiroshi; Nagano, Kenzo; Takekoshi, Eiko; 
Kubono, Shigeru; Tanaka, Masahiko; Sugitani, Michiro. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). May 1984. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86780378. (CONF- 
8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21462 (JAERI-M—84-085, pp 27-29) Effect of the exit 
channel distorting potential in the ‘°F + 1C inelastic scat- 
tering. Tachikawa, Toshiki. (Kyushu Univ., Fukuoka, Japan. 
Dept. of Physics). May 1984. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86780378. “’SONF- 
8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


sup(6,7)Li on the elastic and inelastic sca from ?2C, 
Katori, Kenji; Shimoda, Tadashi; Fukuda, Tomokazu. 
(Osaka Univ., Toyonaka, Japan. Lab. of Nuclear Studies). 
May 1984. NTIS (US Sales Only), PC A06/MF A01. File 
Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21463 (JAERI-M—84-085, pp 42-45) Breakup effects of 
tterings 


21464 (JINR—E-1-84-354) Temperature and density of 
nuclear matter in central CC interactions at P=4.2 GeV/c 
per nucleon. Didenko, L.A.; Grishin, V.G.; Kowalski, M.; 
Kuznetsov, A.A.; Metreveli, Z.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy; Tbilisskij 
Gosudarstvennyj Univ. (USSR)). 1984. 7p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700900. 

Submitted to the 10. International conference on particles 
and nuclei (Heidelberg, 1984). 

An estimation of the temperature and density of nuclear 
matter in central carbon-carbon interactions at P/A=4.2 GeV/c is 
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presented. It is shown that at energies of about 4 GeV per nucleon 
it is possible to reach the transitional region between hadronic 
matter and quark-gluon plasma. The results could be however more 
convincing if one uses heavier ions than carbon. 


21465 (JINR—R-4-85-70) Angular correlations in (n, p) 
reaction, Rigol’, Kh. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1985. 11p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE86700907. 

Various angular correlations in the (n, p) reaction are inves- 
tigated from the theoretical point of view. It is supposed that one 
S-state or one P-state of the compound nuclei are formed with defi- 
nite quantum numbers. The cases are analysed when due to the 
contribution of weak interaction in a nucleus the transition occurs 
from the S-state to the P-state or inversely. The expressions for co- 
efficients that determine some of these correlations carry informa- 
tion not only about the role of weak interaction in this process but 
also about the mechanism of formation of a compound nucleus. The 
results were used in the calculation of values and nitrogen-14 
nuclei. 


21466 (LBL—18635, pp 98-99) Observation of radiative 
capture in relativistic heavy ion collisions. Anholt, R.; An- 
driamonje, S.A.; Morenzoni, E.; Stoller, C.; Molitoris, J.D.; 
Meyerhof, W.E.; Bowman, H.; Xu, J.S.; Xu, Z.Z.; Rasmus- 
sen, J.O.; Hoffman, D.H.H. (Stanford Univ., CA). May 
1985. NTIS, PC Al2/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

X-ray studies of relativistic heavy ion-atom collisions allow 
the direct observation of the radiative electron capture photon 
(REC). The theoretical angular distribution of these photons is ap- 
proximately sin?(theta/sub lab/), due to the cancellation of electron 
retardation effects and the Lorentz transformation into the laborato- 
ry. The measured angular distribution agrees. Comparison of meas- 
ured and calculated cross sections reveals that the number of equi- 
librium projectile K vacancies present in the solid targets agrees 
with charge state measurements behind the target. The authors 
measured cross sections for target K-vacancy production, projectile 
K x-ray production, and REC in 197 MeV/nucleon Xe + Be colli- 
sions. The targets used were of equilibrium thickness; also the pro- 
jectile was stripped to its equilibrium charge state in an upstream Si 
transmission particle detector. 


21467 (LBL—18635, pp 115-117) Charge-changing reac- 
tions of secondary fragments produced in high-energy heavy 
ion collisions. Symons, T.J.M.; Baumgartner, M.; Crawford, 
H.J.; Dufour, J.P.; Girard, J.; Greiner, D.E.; Lindstrom, 
P.J.; Olson, D.L. May 1985. NTIS, PC A12/MF A0Ol1. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors have begun a program to measure charge 
changing cross sections of projectile fragments using a quite differ- 
ent technique that is capable of much higher data acquisition rates. 
The primary beam impinges on a stack of 50 Lucite strips having 
an average thickness of 3.17 mm, emitting Cerenkov light as its 
passes through them. Since at a given velocity the intensity of light 
is proportional to Z?, where Z is the charge of the particle, a frag- 
mentation reaction in a particular strip will be registered as a drop 
in the light output from that and subsequent strips. The authors use 
total internal reflection to transport the light to photomultiplier 
tubes so that there is no wrapping between the strips. Since the 
energy threshold of the device is ~1.1 GeV/nucleon, low energy 
target fragments will not contribute to the signal, a distinct advan- 
tage over similar schemes using energy loss to measure the frag- 
ment charge. The resolution of the individual strips is typically 0.58 
charge units, full width at half maximum, allowing reactions to be 
well localized even for single unit charge changes. In addition to 
the C detectors, scintillators and Si(Li) detectors were used to 
measure precisely the position and charge of the incoming beam 
particle. The authors have taken data using two beams, °*Fe and 
“Ar, at 1.88 and 1.82 GeV/nucleon respectively, and two trigger 
modes, a free trigger to measure the reaction rate of the incoming 
beam and an inelastic trigger in which a reaction was required to 
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occur in one of the first 14 C detectors. A total of 909,000 °*Fe 
interactions and 460,000 “Ar interactions have been analyzed so 
far. 


21468 Subthreshold 70-production in the Boltzmann- 
Uehling-Uhlenbeck theory. Aichelin, J. (Tennessee Univ., 
Knoxville; Oak Ridge National Lab., TN). Physics Letters 
[Section] B; 164: No. 4-6, 261-264(12 Dec 1985). 

a°-production in medium energy heavy ion reactions is stud- 
ied via the Boltzmann-Uehling-Uhlenbeck approach. The mass de- 
pendence and bombarding energy dependence of the calculated ab- 
solute pion cross sections agree remarkably well with the recent 
data of Noll et al. for 1*C(60, 75, 85 MeV/N)+C, Ni, U. Assuming 
a reabsorption length of 3 fm, pion reabsorption occurs in > or 
approx.50% of the events. Shadowing is important for the angular 
distributions of pions produced in heavy systems and also changes 
the apparent velocity of the pion emitting source. (orig.). 


21469 lecular degrees of freedom: resonances and or- 
™. Sha ira D.; Erb, K.A. (Oak Ridge National Lab., 

isi lear Science Research Conference Series; 6: 305- 
3ai9e4) (CONF-830469—). Contract W-7405-ENG-26. 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

Studies of orbiting and other gross features of heavy ion in- 
duced reactions show that molecular degrees of freedom play a sig- 
nificant role. The formation of a rotating dinuclear molecule ap- 
pears as a general feature, and the radii derived for these dinuclear 
systems are larger than the radii of the conventional nucleus-nucle- 
us potential. These large radii for the molecular bonding potential 
are similar to those derived from systematic studies performed re- 
cently on resonances in the **C + ™C and *C + 1°O systems. 
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21470 (CONF-8509176—, pp E1-E25) Charged pioneer- 
ing with heavy ions. Rasmussen, J.O. (Lawrence Berkeley 
Lab., CA). Nov 1985. NTIS MF AOl. File Number 
DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Heavy ion, pion production experiments in the 500 MeV/A 
to 200 MeV/A range are reviewed. The systems presented are 
2°Ne + NaF, La + C, “Ca + Ca, Fe + plastic, Ne + Ne, 
Pb + Pb and Ne + Be. Differential cross sections, 7*/7™~ ratios, 
@ spectra, angular distributions and momentum dependences are 
shown. Glory peaks and fragment correlations are considered. Ma- 
terial is presented in rough outline form. 


21471 (CONF-8509176—, pp L1-L21) Production and 
identification of new isotopes. Pougheon, F. (Institut de Phy- 
— Nucleaire, Orsay, France). Nov 1985. NTIS MF AOl. 
e Number DE86004599. 
From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 1985). 

e new accelerator facility GANIL at CAEN is devoted to 
heavy ion physics in the intermediate energy range 20-100 MeV/u. 
High intensity beams with excellent focal qualities are available at 
the target positions. Since two years, reaction mechanism studies, 
have shown that a large part of the reaction mechanism gives rise 
to the production of projectile like fragments with a narrow disper- 
sion in energy and angle around 0° The effectiveness of heavy-ion 
fragmentation at relativistic energies for producing neutron rich 
nuclei has been proved. Although the energy dispersion is larger 
than the one used at higher energies to observe exotic nuclei, the 
intensities available at GANIL (107° pps for eight ions and a few 
1010 pps for Kr) obviously make this accelerator the ideal tool for 
producing exotic nuclei through projectile fragmentation. The 
work undertaken by our group using the new accelerator GANIL 
is presented as follows: the experimental set-up is briefly described, 
data on production and identification of new neutron rich nuclei 
are shown, new results obtained on the proton drip line up to Z = 
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20 are given and finally short-term and long-term prospects are dis- 
cussed. 


21472 (CONF-8509176—, pp ao 
Bertrand, F.E. (Oak Ridge National La 
NTIS MF AO1. File Number DES6004359. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Excitation of giant resonances in proton, alpha and heavy 
ion reactions is reviewed. Inelastic scattering and charge exchange 
reactions are the chief excitation mechanisms. Cross section data 
for several systems are shown. It is concluded that higher energy 
heavy ion reactions and medium energy, high resolution proton re- 
actions offer new opportunities for giant resonance studies. Material 
is presented in rough outline form. 


it resonances, 
, TN). Nov 1985. 


21473 (INIS-SU—315, pp 369-375) Unfolding of cross 
sections of the 27 A(n,p)?7Mg and **Ni(n,p)**Co reactions ac- 
cording to integral measurements in standard neutron fields. 
Poyarkov, V.A.; Vlasov, M.F.; Ezhov, S.N. (Kievskij Go- 
sudarstvennyj Univ., Ukrainian SSR). 1984. (In Russian). 
NTIS (US Sales Only), PC A1l8/MF AOl1. File Number 
DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The method of reaction cross section unfolding in a given 
energy interval based on integral cross section data is described. 
Cross sections of the **Ni(n, p)®®Co and ?7Al(n, p)?7Mg reaction 
have been determined by this method in the energy range 6-13 and 
6-11 MeV respectively. 


21474 (JAERI-M—84-085, pp 23-26) Possible quasi-mo- 
lecular band in **S, Kubono, Shigeru. (Tokyo Univ., Tana- 
shi, Japan. Inst. for Nuclear Study). May 1984. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86780378. 
(CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21475 PS 187 - a good statistics study of antiproton 
interactions with nuclei: preliminary results. Sunier, J.W.; 
Bol, K.D.; Clover, M.R. (Los Alamos National Lab., NM, 
USA). pp 195-200 of Antiproton 1984. Proceedings of the 
VII Euro symposium on antiproton interactions held in 
Durham, 9-13 July 1984. Pennington, M.R. Bristol, Eng- 
land; Adam Hilger Ltd. (1985). (CONF-840795—). 

From 7. European symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Price Pound 38.00. 

The goals of LEAR experiment PS187 are reviewed. The 
current status of the experiment is discussed, and final data on a 
search for p-bar-nucleus bound states formed by the reactions 
28Si(p-bar,p) and **Si(p-bar,d) are presented. 


21476 Quasielastic reactions. Hansen, O. (Brookhaven 
National Lab., Upton, NY). Nuclear Science Research Con- 
ference Series; 6: 77-93(1984). (CONF-830469—). 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

A brief review is presented of the experimental and theoreti- 
cal situation regarding transfer reactions and inelastic scattering. In 
the first category there is little (very little) precision data for heavy 
projectiles and consequently almost no experience with quantitative 
theoretical analysis. For the inelastic scattering the rather extensive 
data strongly supports the coupled channels models with collective 
form factors. At the most back angles, at intensities about 10~° of 
Rutherford scattering, a second, compound-like mechanism be- 
comes dominant. The description of the interplay of these two op- 
posite mechanisms provides a new challenge for our understanding. 


21477 Resonances in heavy systems. Betts, R.R. (Ar- 
gonne National Lab., IL). Nuclear Science Research Confer- 
ence Series; 6: 347-367(1984). (CONF-830469—). Contract 
W-31-109-ENG-38. 
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From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

The experimental situation for the study of resonances in 
heavy-ion collisions is reviewed, with emphasis on the heaviest sys- 
tems. New data are presented with show some of the systematics of 
this phenomenon. The narrow resonance structures are established 
as a feature of the nuclear structure of the composite system rather 
than a purely entrance channel effect. 


6515 Nuclear Properties And Reactions, A=39-58, 
Theoretical 


21478 (INIS-SU—315, pp 386-389) Correction for back- 
ground of scattering neutrons of the reactions experimental 
spectrum from (n,p) and (n,np) reactions. Klochkova, L.L; 
Kovrigin, B.S.; Kuritsyn, V.N. (Leningradskij Tekhnologi- 
cheskij Inst., USSR). 1984. (In Russian). NTIS (US es 
Only), PC Ai8/MF A0Ol. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Taking into account the proton background from neutrons 
the correction of energy proton spectra obtained from (n, p) and (n, 
np) reactions for nuclei with A=40-80 induced by 14 MeV neu- 
trons was carried out. It is shown that for the **Fe(n, p)®*Mn and 
54Fe(n, np)®*Mn reactions the contribution of protons from scat- 
tered and secondary neutrons is equal to 5%. The contribution for 
3-4 MeV range is equal to 8%. 


21479 (INIS-SU—315, pp 381-385) Application of a non- 
linear least square method for the analysis of proton spectra 
from (n,p) and (n,np) reactions. Klochkova, L.I.; Kovri 


gin, 
B.S. (Leningradskij Tekhnologicheskij Inst., USSR). 1984. 


(In Russian). NTIS (US Sales Only), PC A18/MF AO1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Using a nonlinear least square method the program for divi- 
sion of proton spectra obtained from (n, p), (n, np) reactions on 
5°Cr and **Fe nuclei was composed. The program has been investi- 
gated on model spectra and applied for analysis of experimental 
spectra. 


21480 (JAERI-M—84-085, pp 32-41) Coincidence meas- 
urement between evaporation residues and light particles pro- 
duced in **O+ Ca reaction. Ikezoe, Hiroshi. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). May 1984. NTIS (US Sales Only), 
PC A06/MF AOl1. File Number DE86780378. (CONF- 
8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 

We have studied the incomplete fusion processes of the 
16Q+ “Ca reaction by detecting the evaporation residues in coinci- 
dence with the light particles. The velocity spectrum of the singles 
evaporation residues have velocity deficit of 9.4+-3'% compared 
with the completely fused system and this implies that the spectrum 
consists of the two components, where one is the incomplete fusion 
processes and the other the complete fusion processes. The direct 
evidence of the incomplete fusion processes were observed in the a 
energy spectra in coincidence with the evaporation residues, which 
have the non-statistical component or the beam velocity component 
at the forward angles and the statistical character at the backward 
and the positive angles. The proton spectra are almost similar to the 
Statistical model prediction and can be ascribed to the statistical 
evaporation from the 9.4% slow moving source in consequence of 
the sizable probability of the incomplete fusion processes. The 
evaporation residues velocity spectra in coincidence with the light 
particles can be consistently explained by taking into account the 
fast a particle emission following the fusion evaporation processes. 


ERA-11/9 / 2884 


21481 (JINR—R-3-85-133) Neutron elastic scattering dif- 
ferential cross sections in energy range below 440 keV. Zo In 
Ok; Nikolenko, V.G.; Popov, A.B.; Samosvat, G.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1985. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700915. 

The intensities of elastically scattered neutrons have been 
measured on Ti, Ni, Fe, Zn, Ge, Se, Zr, Mo, Ru, Rh, Pd, Ag, Cd, 
116Sn, 117§n, 18Sn, Sn, 12°Sn, 122Sn, 1%*Sn, Te, Ta, W, Re tar- 
gets at 45 deg, 90 deg and 135 deg angles on the IBR-30 reactor. 
The differential cross sections were described by the formula 
o(THETA)=cosub(s)/o4z[1 + wsub(1)Psub(1)(cos 
THETA)-+sub(2)Psub(2)(cos THETA)]. The tables on 
osub(s)(E), a:(E) and we2(E) obtained from the experimental data 
are given. 


21482 (LBL—18635, pp 113-115) Unusual behavior of 

projectile fragments formed in the bombardment of copper 
vith relativistic Ar ions. Dersch, G.; Beckmann, R.; Feige, 
G.; Lund, T.; Vater, P.; Brandt, R; Ganssauge, E.; Aleklett, 
K,; Friedlander, E.M.; McGaughey, P.L. (Philipps ’ Universi- 
taet, Marburg, West Germany). May 1985. NTIS, PC A12/ 
MF AO1. File Number DE85013312. 


In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The interaction properties of projectile fragments from the 
fragmentation of 0.9 GeV/nucleon and 1.8 GeV/nucleon “Ar with 
Cu have been studied using radioactivation techniques. In this ex- 
periment, two identical copper blocks, 1 cm thick and 8 cm in di- 
ameter, are irradiated by relativistic projectiles in different configu- 
rations. In configuration 0, the blocks are touching while in config- 
uration 10 or 20, the blocks are separated by 10 or 20 cm of air, 
respectively. It is assumed that when the relativistic projectiles 
interact with the first block of each pair, projectile fragments are 
created which interact with other nuclei in the first and second 
blocks. What is measured is the ratio of some target fragment activ- 
ity, such as **Na or **Mg, produced in the second block relative to 
the first block, R. 


21483 a a pp 149) Symmetric splitting of very 
light systems in the coalescence and reseparation model. 
Blocki, J.; Grotowski, K.; Planeta, R.; Swiatecki, W.J. May 
1985. NTIS, PC A12/MF AOl. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

This is theoretical study stimulated by recent experiments at 
the 88-Inch Cyclotron on the binary decay of the light composite 
systems “*V, “Cr and °*Fe produced in collisions of *Li, *Be, and 
2C with “C. The dynamics of the collision is followed using the 
chaotic regime idealization (Liquid-Drop potential energy, wall- 
and-window dissipation and Werner-Wheeler inertia). Parametriza- 
tion of the nuclear shapes and angular momentum are included. Ac- 
cording to the model calculations, the decay of these systems is 
predicted to be the result of the fission of a rotating super-deformed 
configuration. The calculations suggest an angular momentum 
window for this type of reaction between about 30 Planck’s Con- 
stant and 43 Planck’s Constant. The relevant saddle-point configu- 
rations are close to scission and there is relatively little damping 
before fission. 


21484 Transverse-inelastic form factor of the first excited 
state in *°K. Blunden, P.G. (Massachusetts Institute of 
Technology, Cambridge). Physics Letters [Section] B; 164: 
No. 4-6, 258-260(12 Dec 1985). 

A recent measurement of the transverse electron scattering 
form factor for the first excited state of *°K shows a significant de- 
parture from the single-particle picture of a pure d™'sub(3/2)- 
>1s~*sub(1/2) proton transition. The data are well explained by a 
calculation including second-order core polarization and meson-ex- 
change current corrections to both the M1 and E2 transition densi- 
ties. These results are consistent with previous work on the elastic 
magnetic form factor, which also shows a significant departure 
from the extreme single-particle model. (orig.). 
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21485 (GSI—85-57-Prepr.) Gamma-spectroscopic investi- 
gations in the radiative-fusion reaction Zr + “Zr 
Schmidt, K.H.; Simon, R.S.; Keller, J.G.; Hessberger, F. P: 
ae G; Quint, B.; Clerc, H.G.; "Schwab, W.; Gol- 
lerthan, U ahm, Ce. (Gesellschaft fuer Schwerionenfors- 
chung >i. Darmstadt (Germany, F.R.)). Oct 1985. 11p. 
NTIS, PC E02; Available from NTIS as TIB/B86-00305. 

Submitted to Phys. Lett. . 

The y rays emitted in the radiative-fusion reaction Zr + 
Zr -> Hg + xy were measured. No indication was found for 
a specific direct capture process associated with a high-energy y 
ray. The shape of the observed y spectrum is compatible with a sta- 
tistical deexcitation of the compound nucleus. (orig.). 


21486 (HMI-P—1/85-HF-Prepr.) Quadrupole moments 
of neutron isomers in Sm isotopes. Berger, A.; Mahnke, 
H.E.; Grawe, H.; Semmler, W.; Sielemann, R. (Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.); Freie Univ. Berlin (Germany, F.R.). Fachber- 
eich Physik). 1985. 27p. NTIS, PC E02; Available from 
NTIS as TIB/B85-14036. 

The quadrupole moments of the neutron isomers in 
sup(140,142)Sm were determined by measuring the quadrupole 
interaction of Sm in Gd using single crystals. The moment for the 
10* isomer in ‘Sm was determined to be vertical strokeQvertical 
stroke = 167(48) fm? and for the 7- isomer in ‘*Sm vertical stro- 
keQvertical stroke = 112(27) fm* The quadrupole moments are a 
measure for a deformation which turned out to be very similar to 
the deformation found for corresponding isomers in Gd isotones. 


21487 (JAERI-M—84-085, pp 65-68) Incomplete fusion 
in the 12C + °Nb reaction. Sekine, Toshiaki; Baba, Sumiko; 
Hata, Kentaro; Ichikawa, Shin-ichi. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). May 1984. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21488 (JAERI-M—84-085, pp 61-64) Symmetric fission 
in relatively light-mass reaction systems. Nakahara, H.; 
Nagame, Y.; Sueki, K.; Yanokura, M.; Kohno, I. (Tokyo 
Metropolitan Univ., Japan. Faculty of Science). May 1984. 
NTIS (US Sales Only , PC A06/MF AOl1. File Number 
DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21489 (LA-UR—86-211) Predicted changes of the inter- 
nal conversion rates in }!°Sn due to admixtures of lower mul- 
tipole order. Wender, S.A.; Baldwin, G.C.; Talbert, W.L.; 
Reiss, H.R. (Los Alamos National Lab., NM (USA); Arizo- 
na Univ., Tucson (USA)). 1985. Contract W-7405-ENG-36. 
3p. (CONF-851185—7). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006022. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

One conceivable basis for interlevel transfer from a long- 
lived isomer to a graser state might be to alter the multipolarity of 
the transfer step. As an example, in the case of “Sn any mecha- 
nism that introduces angular momentum to admix M3 radiation into 
the normally M4 transition from the 89.6 keV, 11/27 level to the 
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23.9 keV, 3/2* state could greatly shorten its normal 293 day half- 
life. We have calculated the K-shell internal conversion rate for the 
89.6 keV level in “°Sn for small admixtures of M3 radiation using 
Moszkowski formulas for the radiative transition rates and tabulated 
values of the internal conversion coefficients. We find that even 
very small admistures of lower multipole order can produce very 
large changes in the internal conversion coefficient. This offers the 
basis for a simple and definitive test of the hypothesized mechanism 
for creating population inversion by introducing angular momen- 
tum. 4 refs., 1 fig. 


21490 (LBL—18635, pp 95-96) La target fragmentation 
induced by La and U ions. Li Wenxin; Loveland, 
W.; Aleklett, K.; McGaughey, P.L.; Seaborg, G.T. 

tute of Modern Physics, Lanzhou, China). May 1985. NTIS, 
PC A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors measured the target fragment yield distribution 
from the interaction of 400 MeV/nucleon **U with La. Multi- 
ple La targets of thickness ~380 mg/cm? were irradiated with a 
400 MeV/nucleon 7°*U beam of intensity ~5 x 10° ions/min for 29 
hours. Following irradiation the targets were dissolved and 8 chem- 
ical fractions were separated. The resulting samples were counted 
by off-line y-ray spectroscopy for two months and using techniques 
described previously, the fragment yield distribution was deduced 
from the measured nuclidic formation cross sections. 


21491 (LBL—18635, pp 137) Nuclear mass formula with 
a neutron skin degree of freedom and finite-range model for 
the surface - Moeller, P.; Myers, W.D. May 1985. 
NTIS, PC A12/MF A0O1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors studied the possibility of extending the model 
used by Moeller and Nix in 1980 to calculate nuclear masses and 
fission barriers for nuclei throughout the periodic system, to include 
provision for the existence of a neutron skin. By adding the neutron 
skin thickness degree of freedom from the Droplet Model the au- 
thors have been able to extend the results to include a substantially 
improved prediction of the isotopic trends in charge radii. The ex- 
cellent fit to masses and fission barriers is retained and no additional 
parameters are introduced. In addition, a number of important and 
unresolved issues are raised by this work. 


21492 (OU-NPL—45/84) Mechanism of the (p,a) reac- 
tion: pick-up or knock-out. Gadioli, E.; Gadioli-Erba, E.; 

Guazzoni, P.; Zetta, L.; Hodgson, P.E. (Oxford Univ. (UK). 
Nuclear Physics Lab.; Milan Univ. (Italy). Ist. di Fisica; Isti- 
tuto Nazionale di Fisica Nucleare, Milan (Italy)). 1984. 31p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86700909. 

Several early studies of the (p,a) reaction to discrete states 
of the final nucleus indicated that it proceeds mainly by the pick-up 
mechanism, whereas more recent experiments provide qualitative 
arguments in favour of the knock-out mechanism. This paper re- 
ports calculations showing that the angular distributions and analys- 
ing powers of the sup(90,92)Zr(p,a)sup(87,89)Y and "*Sn(p,a)*"*In 
reactions can be equally well fitted by distorted wave calculations 
using either mechanism. 


21493 Dynamical fusion thresholds in macroscopic and 
microscopic theories. Thomas, K.; Davies, R.; Sierk, A.J.; 
Nix, J.R. (Oak Ridge National Lab., TN). Nuclear Science 
Research Conference Series; 6: 57- 76(1984). (CONF-830469— 
). Contract W-7405-ENG-26. 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

Macroscopic and microscopic results demonstrating the ex- 
istence of dynamical fusion thresholds are presented. For macro- 
scopic theories, it is shown that the extra-push dynamics is sensitive 
to some details of the models used, e.g. the shape parametrization 
and the type of viscosity. The dependence of the effect upon the 
charge and angular momentum of the system is also studied. Calcu- 
lated macroscopic results for mass-symmetric systems are compared 
to experimental mass-asymmetric results by use of a tentative scal- 
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ing procedure, which takes into account both the entrance-channel 
and the saddle-point regions of configuration space. Two types of 
dynamical fusion thresholds occur in TDHF studies: (1) the micro- 
scopic analogue of the macroscopic extra push threshold, and (2) 
the relatively high energy at which the TDHF angular momentum 
window opens. Both of these microscopic thresholds are found to 
be very sensitive to the choice of the effective two-body interac- 
tion. 


21494 New regions of nuclear deformation. Lister, C.J.; 
Gelletly, W.; Varley, B.J.; Price, H.G.; Olness, J.W. (Univ. 
of Manchester, England). ” Nuclear Science Research Confer- 
ence Series; 6: 257-272(1984). (CONF-830469—). 

From Nuclear physics with heavy ions conference; Stony 
wees: ny. cite ie Apr 1983). 

expected from general theoretical consider- 

ations an otaa with Z and N far removed from major shell clo- 
sures should exhibit considerable collectivity and may be deformed 
in their groundstates. A number of calculations have recently at- 
tempted to quantify these expectations through detailed predictions 
of nuclear shapes across the periodic table. In this contribution the 
authors review predictions and experimental data for the regions 
with Z,N=(40,40), (40,64) and (64,64) which are all off the valley 
of stability. Emphasis is placed on the experimental techniques and 
data obtained from the first of these regions where the prediction of 
extremely large prolate deformation has been experimentally veri- 
fied. 


21495 Subbarrier fusion of heavy systems. Beckerman, 
M. (Massachusetts Institute of Technology, Cambridge). 
Nuclear Science Research Conference Series; 6: 289-303(1984). 
(CONF-830469—). Contract AC02-76ER03069. 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA * Apr 1983). 

Excitation functions for complete fusion of Zr, *Zr and 
%Mo with 285 to 340 MeV "Br ions are reported. The cross sec- 
tions. are found to decrease slowly as the energy is lowered - the 
cross sections, for example, are still on the order of 10ub at ener- 
gies some 20 MeV (c.m.) below the nominal barrier. Comparisons 
to data for the “Ge + “Ge and Zr + Zr systems reveal that 
the cross sections at near- and above-barrier energies decline sharp- 
ly as the systems become heavier. The above-barrier drop-off is ex- 
amined within the framework of Swiatecki's extra-push prescrip- 
tion. Short-comings of standard fusion models are discussed. 
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21496 (CONF-8505172—4) Population of high spin states 
in very heavy ion transfer reactions. The experimental evi- 
dence. Guidry, M.W. (Tennessee Univ., Knoxville (USA). 
Dept. of Physics; Oak Ridge National Lab., TN (USA)). 
1985. Contract AS05-76ER04936;ACO05- 840R21400. 15p. 
NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE86006943. 

From Conference on nuclear structure with heavy ions; Leg- 
naro, Padova, Italy (27 May 1985). 

Transfer reactions Line been studied for some time with 
light heavy ions such as oxygen. Although states of spin I ~10 h 
are sometimes populated in such reactions, it is assumed that collec- 
tive excitation is small, and the transferred particles are responsible 
for the angular momentum transfer. In this paper we will discuss a 
qualitatively different kind of transfer reaction using very heavy 
ions (A 2 40). In these reactions the collective excitation in both 
the entrance and exit channels is strong, and there may be apprecia- 
ble angular momentum transfer associated with inelastic excitation. 
12 refs., 13 figs. 


21497 (GSI—85-44-Prepr.) Dissipative heavy ion colli- 
sions. Feldmeier, H. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). Sep 1985. 40p. 
(CONF-8509159—4). NTIS, PC E02; Available from NTIS 
as TIB/B85-14366. 
From 17. international summer school on nuclear physics; 
Mikolajki, ames 2 Sep 1985). 
ucleus-nucleus collisions are described utilizing the particle 
exchange model in which two Fermi gases exchange particles, mo- 
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mentum and entropy through a window in the mean single particle 
potential. Even at zero temperature transfer of particles is possible 
because phase space which is not Pauli blocked is available due to 
different Fermi distributions on either side of the window. The re- 
sulting transport and diffusion phenomena are discussed. The nucle- 
ar shapes employed in the model range from two separated and de- 
formed nuclei to compact mono-nuclear forms containing the com- 
pound sphere. The addition of the wall dissipation allows to de- 
scribe the whole range of dissipative reactions including quasi-fis- 
sion. 


21498 (JINR—E-4-84-602) On the structure of nonrota- 
tional states of deformed nuclei. Soloviev, V.G. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1984. 6p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700898. 

Submitted to the journal JETP Lett. . 

The structure of nonrotational states of some deformed 
168Fr, Gd and '*Gd nuclei is investigated. According to the ex- 
perimental data the wave functions of Ksup(zr) = 0s*, 04*, 22*, 2s*, 
4,*, and 4,* states in deformed nuclei contain large one-phonon or 
two-quasiparticle components. These results are in a qualitative 
agreement with the quasiparticle-phonon nuclear model and in con- 
tradiction with the interacting boson model. 


21499 (LA-UR—86-249) Nuclear structure properties for 
gamma-ray lasers. Strottman, D.D.; Arthur, E.D.; Madland, 
D.G. (Los Alamos National Lab., "NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 5p. (CONF-851185—11). NTIS, 
A02/MF A01; GPO Dep. File Number DE86006027. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

We summarize some initial results in our investigation of the 
nuclear physics issues of gamma-ray lasers. We describe what is 
known thus far from existing experimental data and illustrate how 
theoretical models may be employed for systematic searches of can- 
didate nuclei. 


21500 (UCRL—91143) Modeling level structures of odd- 
odd deformed nuclei. Hoff, R.W.; Kern, J.; Piepenbring, R.; 
Boisson, J.P. (Lawrence Livermore National Lab., CA 
(USA); Grenoble-1 Univ., 38 (France). Inst. des Sciences 
Nucleaires; Fribourg Univ. (Switzerland). Inst. de Phy- 
sique). 7 Sep 1984. Contract W-7405-ENG-48. 21p. (CONF- 
840906—23). NTIS, PC A02/MF AO0l; 1; GPO ‘De File 
Number DE86002594. 

From Capture gamma-ray spectroscopy conference; Knox- 
ville, TN, USA (10 Sep 1984). 

A technique for modeling quasiparticle excitation energies 
and rotational parameters in odd-odd deformed nuclei has been ap- 
plied to actinide species where new experimental data have been 
obtained by use of neutron-capture gamma-ray y. The 
input parameters required for the calculation were derived from 
empirical data on single-particle excitations in neighboring odd- 
mass nuclei. Calculated configuration-specific values for the Galla- 
gher-Moszkowski splittings were used. Calculated and experimental 
level structures for *Np, **Am, and *°Bk are compared, as well 
as those for several nuclei in the rare-earth region. The agreement 
for the actinide species is excellent, with bandhead energies deviat- 
ing 22 keV and rotational parameters 5%, on the average. Corre- 
sponding average deviations for five rare-earth nuclei are 47 keV 
and 7%. Several applications of this modeling technique are dis- 
cussed. 18 refs., 5 figs., 4 tabs. 
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ic moments in the the role of the A. 
Khanna, F.C.; Towner, I.S.; Hausser, O. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario). Oct 1983. NTIS, PC 
“asad AO1. File Number DE84003655. (CONF-830588— 


21501 (ANL-PHY—83-1, pp 587-594) M1 transition and 
Pb-region and 





2887 / ERA-11/9 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA x May 1983). 

An assessment of the theoretical situation in the Pb region 
indicates that the quenching of M1 or magnetic moment matrix ele- 
ments is largely due to core polarization effects. Contributions from 
A-h states are significant for l-allowed M1 transitions, and meson 
exchange currents play a substantial role in states of large orbital 
angular momentum. The good agreement between the experimental 
data and the first-order theoretical estimates lends strong support to 
this viewpoint. 11 references, 2 figures. 


21502 (CONF-8509176—, pp I3-I24) Using nuclear 
structure to study the vaporization of hot nuclei. Broglia, 
R.A. (Joint Institute for Heavy Ion Research/Niels Bohr In- 
stitute, Copenhagen, Denmark). Nov 1985. NTIS MF A0O1. 
File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

y experiments on the gamma decay of highly excited 
nuclei show the persistence of the giant dipole resonance as a col- 
lective mode even under rather extreme conditions. The theory of 
these resonances predicts that they should essentially retain the 
properties they have in the ground state to quite high excitation. 
The average resonance energy may be studied in mean-field theory 
and is found to change less than 5% for temperatures as high as 
~1.5 MeV. The spreading of the resonance has recently been cal- 
culated for nuclei at finite temperatures and rotational frequencies. 
The damping is found to increase by an insignificant amount in the 
measured temperature range, except when the nucleus changes de- 
formation. The authors argue here that the stability of the dipole 
may be used to advantage in the study of other properties of nuclei 
at high excitation. For example, given that a compound nucleus is 
formed in a heavy-ion reaction, the dipole branching ratio is very 
sensitive to the statistical properties of the nucleus. The branching 
ratio allows a more sensitive measurement of the level density pa- 
rameter at high excitation than would be otherwise available. 


21503 (CONF-8509176—, pp N1-N28) Quantum (statis- 
tical?) effects in light particle correlations at small relative 
momenta. Gelbke, C.K. (Michigan State Univ., East Lan- 
sing). Nov 1985. NTIS MF A0O1. File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 


Experimental data are presented for the spallation reactions 
%7Au + @C + Au + “Ar, Au + I*N and Au + 10 at 
energies in the range 30-400 MeV/A. Cross sections, energy spectra 
and correlation functions are shown for light particles and com- 
pared with statistical model predictions. Information on nuclear 
matter to be gained from such collisions is briefly discussed. Materi- 
al is presented in rough outline form. 


21504 (HMI-P—3/85-HF-Prepr.) E2 moments and G- 
factors in neutron deficient lead isotopes. Stenzel, C.; Grawe, 
H.; Haas, H.; Mahnke, H.E.; Maier, K.H. (Hahn-Meitner-In- 
stitut fuer Kernforschung Berlin G.m.b.H. (Germany, F.R.). 
Bereich Kern- und Strahlenphysik; Freie Univ. Berlin (Ger- 
many, F.R.). Fachbereich Physik). Mar 1985. 37p. NTIS, 
PC E02; Available from NTIS as TIB/B85-14072. 

The halflives of the (vi/sub 13/2/)? I/sup 7/ = 12* isomers 
in /sup 190,192/Pb were measured as T/sub 1/2/ = 7.9(4) ps and 
1.10(5) ys, respectively. The quadrupole moment and the g-factor 
of the corresponding state in Pb were determined to Q = 49(3) 
emf? and q = -0.167(2) using the perturbed angular distribution 
method. Additional g-factor and lifetime information was obtained 
for a number of isomers in /sup 194,195,196,197,198,199,200/Pb 
also involving i/sub 13/2/ neutrons. The results are discussed in 
comparison to a two-quasiparticle Tamm-Dancoff calculation in the 
full shell using the surface delta interaction. 


(IPNO-T—84-01) Structures excited by heavy ions 
in *°*Pb target. Interpretation involving giant resonances and 
multiphonon excitations. Chomaz, P. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire; Paris-11 Univ., 
91 - Orsay (France)). 1984. 172p. (In French). NTIS (US 
Sales Only), PC AO8/MF A0O1. File Number DE86750712. 

Kinetic energy spectra of heavy fragments from the 36Ar + 
208Pb reaction at 11 MeV/n and ®Ne + **Pb at 30 MeV/n have 
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been measured with a time of flight spectrometer. Numerous struc- 
tures ranging up to 100 MeV excitation energy are observed in the 
inelastic and few nucleon transfer channels. These structures are 
shown to be due to an excitation of the 7°*Pb target nucleus and 
not to decay products of excited ejectiles. Positions of low lying 
structures (E* < 25 MeV) are in good agreement with previously 
known giant resonances in 7°*Pb. The linear response of the target 
nucleus to the external field created by the projectile is calculated 
microscopically in the Random Phase Approximation resolved 
using the Green’s function method in coordinate space with a 
Skyrme interaction. In the independant quasi-boson approximation 
multiple phonon excitations reproduce the main features of the ex- 
perimental data and appear as a plausible interpretation of the ob- 
served structures. The theoretical calculations and experimental ob- 
servations suggest that multiphonon excitations play an important 
role in heavy ion reactions and contribute strongly to the kinetic 
energy dissipation. 


21506 (LBL—18635, pp 112-113) *’ Au target fragmen- 
tation induced by 1.8 GeV/nucleon “Ar. Li Wenxin; Love- 
land, W.; Aleklett, K.; Seaborg, G.T. (Institute of Modern 
Physics, Lanzhou, China). May 1985. NTIS, PC A1l2/MF 
AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors have attempted to extend the experimental 
range of validity of the concepts of limiting fragmentation and fac- 
torization for heavy target systems by measuring the fragment pro- 
duction cross sections and kinematic properties for the interaction 
of 72 GeV “Ar with ‘Au. A range-weighted measure of the 
target fragment angular distribution is the F/B ratio, the ratio of 
fragments recoiling forward from a target (F) to those fragments 
recoiling backwards (B). The authors show the dependence of F/B 
for selected fragments from *’Au target fragmentation upon the 
total projectile kinetic energy. 


21507 (LBL—18635, pp 145-147) Microscopic model of 
fragment yields in nucleus-nucleus collisions. Harvey, B.G. 
May 1985. NTIS, PC Ai2/MF AO0l. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Several experiments have shown that the yields of neutron- 
excess projectile-like fragments (PLF) coming from nucleus-nucleus 
collisions at energies around 15-40 MeV/nucleon are substantially 
enhanced when the target nucleus is heavy. A comparison of the 
PLF yields for *O + **Pb at 20 MeV/nucleon + 2 GeV/au- 
cleon shows that the enhancement of neutron-rich PLFs disappears 
at the higher energies. The calculations of PLF yields were made 
by the Monte Carlo method. The projectile follows an orbit in the 
Coulomb plus nuclear potential down to some distance (Ri + Raz) 
corresponding to the top of the barrier. The projectile nucleons 
then follow straight paths through the target nucleus. The calcula- 
tion is repeated 1000-2000 times at each of 21 different impact pa- 
rameters. A comparison of PLF cross section ratios for *O + 
208Pb at 20 MeV/nucleon and 2 GeV/nucleon immediately showed 
that the observed enhancement of the neutron-rich PLFs at the 
lower energy could not be obtained just from the N/Z ratio of 
208Pb. The inclusion of a neutron skin, through, made a substantial 
improvement. 


(LBL—18635, pp 151-153) One-body dynamics 
and angular momentum dissipation in damped nuclear reac- 
tions. Doessing, T.; Randrup, J. May 1985. NTIS, PC A12/ 
MF AOl1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Theories of damped nuclear reactions are often expressed in 
terms of degrees of freedom which are familiar from simpler nucle- 
ar reactions, such as surface vibrations and nuclear transfer. How- 
ever, the clean characteristics of such elementary nuclear excita- 
tions are largely washed out due to the complexity of a damped re- 
action where high excitations and large distortions occur. The ex- 
perimental study of damped nuclear reactions is therefore, with few 
exceptions, limited to observables subject to overall conservation 
after the reaction: the mass and charge number, the momentum and 
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energy, and the angular momentum. (Parity is also conserved but is 
of little use.) If the induced elementary nuclear excitations carry 
significant amounts of a particular observable, the distribution of 
this observable in the reaction complex may reach the asymptotic 
(long-time) limit, for which the distribution in this observable is sta- 
tistical. For the angular momentum observables it is clear from ex- 
periment that the mean spin vectors do not generally reach their 
equilibrium values. But the statistical limit has been advocated for 
describing the high spin variances. Comparisons between experi- 
ment and theory are reported for angular correlations for **Kr re- 
actions. 


21509 Electric quadrupole transition rates in 1° Pt and 
the O(6) boson-fermion symmetry. Bruce, A.M.; Gelletly, 
W.; Lukasiak, J.; Phillips, W.R.; Warner, ~ D. (Manchester 
Univ., England; Brookhaven National La Upton, NY). 
Physics Letters [Section] B; 165: No. 1-3, ‘4819 Dee 1985). 

The Coulomb excitation of **Pt has been measured using a- 
particles of energy 5.6 to 6.5 MeV. Angular distributions were ob- 
tained for a number of transitions. The deduced B(E2) values are 
compared with the predictions of the O(6) boson-fermion symmetry 
scheme. The comparison indicates a number of discrepancies, some 
of which can be explained by considering the semi-microscopic 
form of the E2 operator. The observed decay of one level, howev- 
er, remains inconsistent with the predictions of the symmetry 
scheme. (orig.). 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


21519 (CEA-CONF—7807) Nucleus-nucleus interactions 
in the transition energy regime. Volant, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Feb 1985. 14p. (CONF-850173—11; DPh-N-S— 
2233). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86750688. 

From 23. international winter meeting on nuclear physics; 
Bormio, Italy (21 Jan 1985). 

There are at least two ways for studying large interactions in 
nucleus-nucleus collisions. One way is to use the method of angular 
correlations between fission fragments. The aim of the experiments 
presented here was to make a survey on the role of the various ex- 
perimental parameters. In that respect three targets have been stud- 
ied and different projectiles and bombarding energies have been 
used. Results are presented and discussed. 


21511 (AEA-TECDOC—335, pp 89-102) IAEA Stand- 
ards File: some comments and reco tions. Blinov, 
M.V.; Vasil’ev, S.K.; Dmitriev, V.D. (Radievyj Inst., Lenin- 
grad, USSR). Jun 1985. NTIS (US Sales Daly), PC A21/ 
MF A0O1. File Number DE86780399. (CONF-8411118—). 

From Advisory group meeting on nuclear standard refereace 
data; Geel, Belgium (12 Nov 1984). 

ie paper contains comments and recommendations on: ra- 

dioactive fast neutron capture cross-section of ™7Au; **5U fission 
cross-section; ***U fission cross-section; the possibility of using the 
237Np fission cross-section as a standard; ?7Al(n,a) reaction cross- 
section; actinide half-lives; **Cf spontaneous fission prompt neu- 
tron spectrum; the average number of neutrons per "Cf spontane- 
ous fission event; and on the data on radionuclide decay used as 
calibration standards. 


21512 (IAEA-TECDOC—335, pp 162-166) Absolute 
cross-section 


measurements of the 7°>U(n,f) for neutron ener- 
gies from 0.3 to 3 MeV. Carlson, A.D.; Behrens, J.W.; John- 
son, R.G.; Cooper, G.E. (National Bureau of Standards, 
Gaithersburg, MD, USA). Jun 1985. NTIS (US Sales Only), 
sariane oil AO. File Number DE86780399. (CONF- 
From Advisory group meeting on nuclear standard reference 

data; Geel, Belgium (12 Nov 1984). 
Measurements of the 2°°U neutron fission cross section have 
been made at the NBS linac neutron time-of-flight facility. The neu- 
tron flux was measured with a Black Neutron Detector located at 
the 200 m experimental station of this facility. The efficiency of this 
detector has been calculated with a Monte Carlo program. Experi- 
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mental measurements of the efficiency using the associated particle 
technique have verified the calculated values. The fission events 
were detected with a well-characterized *°U fission ionization 
chamber located 69 m from the neutron producing target on the 
same beam line as the Black Detector. The data were accumulated 
in a two-parameter (pulse height vs time-of-flight) format on a mil- 
lion word disk. With this data acquisition system biases could be 
chosen after the experiment was completed. Extensive investiga- 
tions of backgrounds and systematic errors were made. The data 
have been grouped to statistical precisions of approx. 1%. Total un- 
certainties are about 2%. 


21513 (IAEA-TECDOC—335, pp 248-255) Re-evalua- 
tion of the average prompt neutron emission multiplicity 
(nubar) values from fission of uranium and transuranium nu- 
clides. Holden, N.E.; Zucker, M.S. (Brookhaven National 
Lab., Upton, NY, USA). Jun 1985. NTIS (US Sales Only), 
eaitiie— AOl. File Number DE86780399. (CONF- 

From Advisory group meeting on nuclear standard reference 
data; Geel, Belgium (12 Nov 1984). 

In response to a need of the safeguards community, we have 
begun an evaluation effort to upgrade the recommended values of 
the prompt neutron emission multiplicity distribution Psub(v) and 
its average value, nubar. This paper will report on progress 
achieved thus far. The evaluation of the uranium, plutonium, ameri- 
cium and curium nuclide’s nubar values will be presented. The rec- 
ommended values will be given and discussed. 


21514 (JAERI-M—84-111) Evaluation of neutron nuclear 
data of *'Pu for JENDL-2. Kikuchi, Yasuyuki; Sekine, 
Nobuo. (Japan Atomic Energy Research Inst., Tokyo). Jun 
1984. 10lp. (NEANDC(J)—102/U; INDCUPN)—88/L). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE84901533. 

Neutron nuclear data of ***Pu were newly evaluated for 
JENDL-2. Evaluated quantities are the total, elastic and inelastic 
scattering, fission, capture, (n,2n), (n,3n) and (n,4n) reaction cross 
sections, the resolved and unresolved resonance parameters, the an- 
gular and energy distributions of emitted neutrons, and the average 
number of neutrons emitted per fission. The simultaneous evalua- 
tion method was adopted for the fission cross section so as to keep 
the consistency among the main fissile and fertile material nuclides. 
The theoretical calculations based on the spherical optical model 
and the statistical model were also used, when the experimental 
data were not sufficient. Discussion is given on the evaluation 
method. 


21515 (LBL—18635, pp 107-108) Uranium target frag- 
mentation by intermediate and high energy '*C and ?°Ne. 
McGaughey, P.L.; Loveland, W.; Morrissey, D.J.; Aleklett, 

.; Seaborg, GT. (Los Alamos ‘National Lab , NM). May 
1985. NTIS, PC Al2/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors report herein the final analysis of the measure- 
ment of the target fragment production cross sections for nuclides 
with 24 = A S&S 237 from the interaction of 1.0, 3.0, 4.8, and 12 
GeV "°C and 8.0 and 20.0 GeV Ne with *°*U. Isobaric yield dis- 
tributions deduced from the nuclidic formation cross sections along 
with predictions of these distributions made using the nuclear fires- 
treak and intranuclear cascade models are shown. Contrary to a 
previous report no large yields of fragments with 160 = A = 200 
are observed in any reaction. Both the intranuclear cascade model 
and the nuclear firestreak model satisfactorily predict the observed 
yields of fragments with A > 60 indicating the general pattern of 
yields of these fragments is governed by the excitation energy de- 
posited in the nucleus during the initial projectile-target interaction 
and the geometry of the collision. 


21516 (LBL—18635, pp 135-136) Calculated masses and 
decay properties for the heaviest elements. Leander, G.A.; 
Moeller, P.; Nix, J.R.; Howard, W.M. (Oak Ridge Associat- 
ed Universities, TN). May 1985. NTIS, PC Al2/MF AO0Ol1. 
File Number DE85013312. Contract AC05-760R00033. 
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In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

In the study presented the authors have calculated nuclear 
ground state masses by use of the model presented elsewhere, but 
extended the calculations to additional nuclei up to Z = 122. A 
table containing a list of calculated ground-state masses Q/sub a/, 
Q/sub B/ and Q/sub EC/ will be published elsewhere. However, 
since there were some masses missing in the calculation for Z = 
108 and Z = 109 that are now of interest in connection with the 
recent discoveries of these elements the authors give the results 
from these missing elements here. Thus for 7*4108 and 7108 the 
new calculation gives the mass excesses 120.90 and 121.95 MeV, re- 
spectively. For the isotopes /sup 264-268/109 the results are 128.26, 
127.77, 128.52, 128.19 and 129.05 MeV respectively. From the cal- 
culated ground-state masses the authors have determined the corre- 
sponding a-decay energies Q/sub a/ and a halflives T/sub a/. The 
authors show a half-lives for nuclei in the range Z = 100 to Z = 
110, calculated according to the systematics of a-decay as given by 
Viola and Seaborg. The authors have also calculated fission half- 
lives for even-even nuclei in this region. 


21517 (LBL—18635, pp i44) Theoretical estimates of 
the rates of radioactive decay of radium isotopes by *C emis- 
sion. Shi, Y.J.; Swiatecki, W.J. May 1985. NTIS, PC A12/ 
MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The recently discovered radioactive decay of /sup 
222,223,224/Ra by the emission of ‘C and, in particular, the 
branching ratios of these decays to alpha emission, can be account- 
ed for with reasonable accuracy by a barrier penetrability calcula- 
tion, provided a realistic potential-energy barrier is used. The au- 
thors took a Coulomb barrier modified by the canonical nuclear 
proximity attraction and obtained branching ratios within a factor 
of 10 of the observed values without the adjustment of any param- 
eters. (This implies an accuracy in the penetrability integrals of 
about 3%). 


21518 (LBL—18635, pp 145) Estimates of radioactive 
decay the emission of nuclei heavier than alpha particles. 
Shi, Y.J.; Swiatecki, W.J. May 1985. NTIS, PC A12/MF 
AO01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The barrier penetrability calculations, developed to account 
for the recently discovered radioactive decay of Ra isotopes by *C 
emission have been applied to a systematic search for other exotic 
decays. The potential energy barrier consists of a sum of electro- 
static and proximity potentials, supplemented by a power law inter- 
polation from the contact configuration to the configuration of the 
parent nucleus. Two examples, for alpha and ‘C emission from 
222Ra are shown. Some three dozen candidate decays are listed, 
with nominal branching ratios of the exotic to alpha decays greater 
than 10-2 Some of these decays might be detected experimentally 
in the near future. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 21195, 21196, 21292, 21317, 21347, 21358, 
21436, 21441, 21446, 21451, 21464, 21503 


21519 (ANL-PHY—83-1, pp 519-520) Theory of Cou- 
lomb interactions in the intermediate states of pion-nucleus 

Seki, R. (California State Univ., Northridge). Oct 
1983. NTIS, PC A25/MF AO1. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors have developed a systematic description of the 
portion of the 7-nucleus potential which stems from the electro- 
magnetic interactions in inelastic channels. This portion is not in- 
cluded in the common form of the potential, though there was a 
previous proposal to include it using different effective energies for 
@ scattering. The authors found that the portion is proportional to 
+/-Z for m scattering in the lowest order of the Coulomb potential 
and can be effectively included as a part of the Coulomb potential 
in the elastic channel. 1 reference. 
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21520 (ANL-PHY—83-1, pp 529-530) Study of neutral 
pion photoproduction off '*C. Epstein, E.G. (Boston Univ., 
MA). Oct 1983. NTIS, PC A25/MF AOl1. File Number 
DE84003655. (CONF-830588—). Contract AC02- 
81ER40040. 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors calculate total and differential cross-sections for 
(y,77°) on #7C to both the ground state and some low lying excited 
states, from near threshold through the A resonance region in a dis- 
torted wave impulse approximation. They find that the coherent 
ground state to ground state transition dominates, with excitations 
to low lying excited states providing only a small background. 
They compare the results with the available data and the A-hole 
calculation of Koch and Moniz. 


21521 (ANL-PHY—83-1, pp 531-538) Effect of quark- 
quark tensor force on the radiative decay of A-isobar to nu- 
cleon. Dey, J.; Dey, M. (McMaster Univ., Hamilton, Ontar- 
io). Oct 1983. NTIS, PC A25/MF A0Ol. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The ratio of E(2) and M(1) transition strength of the radi- 
ative decay of the A-isobar to the nucleon, if determined experi- 
mentally, can lead to a definite prediction of the strength of the 
tensor force and lead to an empirical value of a/sub s/, the strong 
coupling constant in the non-relativistic quark model. This is shown 
using oscillator wavefunctions with a Coulomb, a finite range spin- 
spin and harmonic confinement forces, stabilizing the nucleon and 
the isobar separately against variations in the oscillator parameter. 
The tensor force is introduced after the variation. The results have 
implication for the calculation of the nucleon-nucleon interaction 
from the quark-quark force. 8 references, 3 tables 


21522 (ANL-PHY—83-1, pp 547-556) Pion radiative 
capture and charge exchange in the A resonance. Measday, 
D.F.; Aniol, K.; Bagheri, M.D.; Hasinoff, M.D.; Poutissou, 
J.M.; Salomon, M.; Robertson, B.C. (Univ. of British Co- 
lumbia, Vancouver). Oct 1983. NTIS, PC A25/MF AOl1. 
File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The reactions 7~ p — yn and 7” p — 7°n have been studied 
for 27 < T/sub 7/ < 125 MeV, on the M11 and M13 channels at 
TRIUMF, using TINA, a large Nal crystal 46 cm phi by 51 cm 
long. Data have been obtained every 15 MeV or so, and every 15° 
for 45° < theta < 135° The detailed analysis is continuing but ini- 
tial indications are that the results are significantly more accurate 
than earlier measurements. The scattering length (a: - as) is found 
to be 0.263 +/- 0.012 in natural units (Planck’s Constant/yc). This 
is lower than previous experiments, but in better agreement with 
elastic scattering measurements. At the higher energies the charge- 
exchange data are in reasonable agreement with the total cross-sec- 
tions obtained by Bugg et al. This gives added confidence in the 
data on 7” p — yn, which are obtained simultaneously. These re- 
sults will be relevant to discussions of d-state components in the 
quark structure of the nucleon and the A-resonance. 20 references, 
2 figures, 1 table. 


21523 (ANL-PHY—83-1, pp 565) Propagator nonlocali- 
photopion reactions. 


ties in nuclear Toker, G.; Tabakin, F. 
(Univ. of Pittsburgh, PA). Oct 1983. NTIS, PC A25/MF 
A01. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The coordinate-space DWIA approach to (y,7) and (7,7) 
reactions on light nuclei is extended to include the full nonlocality 
of the pion, nucleon, and isobar propagators that appear in the pho- 
toproduction operator. The treatment blends coordinate- and mo- 
mentum-space techniques and hence allows one to incorporate 
other effects such as medium corrections or pion-nucleon form fac- 
tors. 
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21524 (ANL-PHY—83-1, pp 569-576) Explicit model for 
the two- and three-pion exchange contribution to the NN 
interaction. Holinde, K.; Machleidt, R. (Universitaet Bonn, 
West Germany). Oct 1983. NTIS, PC A25/MF AOI. File 
Number DE84003655. (CONF-830588—). 
From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA e May 1983). 
consistent and reliable calculation of nuclear structure 
sinlate requires and explicit description of the 27- and 37r-ex- 
change contribution to the underlying nucleon-nucleon interaction. 
The model for the 27-exchange consists of the o (rho)-exchange 
taking into account the wa S(P)-wave interaction. An analogous 
model is used for the 3ar-exchange contribution. 11 references, 3 


figures. 


21525 (ANL-PHY—83-1, pp 577) DeltaN-dibaryon re- 
sonances. Hopf, H.G.; Dillig, M.; Huber, M.G. (Univ. Er- 

en-Nuernberg, West Germany). Oct 1983. NTIS, PC 
A25/MF AO1. File Number DE84003655. (CONF-830588— 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May — 

The authors perform an extensive and detailed study of the 
AN dynamics in the D/sup */ model. The formalism is based on 
the isobar doorway hypothesis, that at excitation energies between 
200 MeV and 400 MeV the A(1236) isobar acts as a doorway for 
the NN dynamics. 4 references. 


(ANL-PHY—83-1, pp 578) Restrictions on quark 
dynamics from present and future hadron-hadron scattering. 
Lomon, E.L. (Massachusetts Institute of Technology, Cam- 
bridge). Oct 1983. NTIS, PC A25/MF A0O1. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 a oe. 

The R-matrix method allows the separation of long range 
hadronic regions from short range regions dominated by quark de- 
grees of freedom. Hadron-hadron scattering interacting through 
meson exchange potentials at long range is then determined by a 
boundary condition imposed by a complete set of quark states at 
the separation radius ro. The predicted scattering is sensitive to the 
assumed quark dynamics. 1 reference. 


21527 yaoi he phe pp 579-580) Deuteron proper- 
and 


ties of the coupled NN, A * system. Lomon, E.L. 
(Massachusetts Institute of Technology, Cambridge). Oct 
1983. NTIS, PC A25/MF A0O1. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The theoretical one-baryon and two-pion exchange NN po- 
tential has been extended by theoretical one-pion and phenomeno- 
logical two-pion exchange transition potentials to NA, AA and NN/ 
sup */(1440) channels. The properties of the deuteron are thus pre- 
dicted (the precise deuteron energy requires fine tuning of F/sub 
NN/ which has negligible effect on the scattering). 1 ref. 


21528 (ANL-PHY—83-1, pp 581-583) Possible quark 
manifestation in 77D vector — 7D vector observables. Rinat, 
A.S. (Weizmann Institute of Science, Rehovot, Israel). Oct 
1983. NTIS, PC A25/MF AO1. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21529 (ANL-PHY—83-1, pp 584) Realistic nucleon-nu- 
cleon potentials with and without A(1232) degrees of freedom. 
Wirings, R.B.; Smith, R.A.; Ainsworth, T. (Argonne Na- 
tional Lab., IL). Oct 1983. NTIS, PC A25/MF AOl. File 
Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors present two new nucleon-nucleon (NN) poten- 
tials: a vis model that is a conventional NN potential and a vos 
model with explicit A(1232) degrees of freedom. The vi4 model has 
14 operator components describing NN channels, while the vos 
model has 14 additional operators. 
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21530 (ANL-PHY—83-1, pp 585-586) Corrections to M1 
and Gamow-Teller operators deduced from an analysis of 
magnetic moments and beta decays of sd-shell nuclei. Brown, 
B.A.; Wildenthal, B.H. (Michigan State Univ., East Lan- 
sing). Oct 1983. NTIS, PC A25/MF AO. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors used the sd/sup n/ wave functions obtained 
with a new empirical effective interaction to calculate M1 and 
Gamow-Teller (GT) observables for sd shell nuclei. The results of 
comparing these predictions with experiment are expressed in terms 
of the operator g(s) S + g(1) L + g(s) [d(s) S + d(1) L + d(p) P]. 
2 references. 


21531 (ANL-PHY—83-1, pp 595-604) Density depend- 
ence and tensor part of the A-selfenergy in a nuclear medium. 
Oset, E.; Salcedo, L.L. (Univ. of Valladolid, Spain). Oct 
1983. NTIS, PC A25/MF AO1. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The A-selfenergy in a nuclear medium has been calculated 
by several authors. The selfenergy of a %-particle in a nuclear 
medium gets appreciably modified, with respect to lowest order, 
when the pion which mediates the ZN4LN reaction gets properly 
renormalized. As a consequence the imaginary part of the 2-selfen- 
ergy diverges appreciably from a linear function of the density and 
this feature could explain simultaneously the widths of =~ -atoms 
and =-hypernuclei, which were incompatible when an analysis was 
done in terms of a 2-nucleus optical potential proportional to the 
density. The authors have thus followed this same idea in order to 
evaluate the A selfenergy in a nuclear medium. 11 references, 5 fig- 
ures. 


21532 (ANL-PHY—83-1, pp 605) Microscopic back- 
ground calculations for Gamow-Teller resonances. Osterfeld, 
F. (Insitut fuer Kernphysik KFA Juelich, West Germany). 
Oct 1983. NTIS, PC A25/MF AOl. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Several authors have suggested that this so-called quenching 
of the total GT-strength is due to the admixture of A(1232) isobar- 
nucleon hole (AN~*)-excitations into the proton particle-neutron 
hole (pn!) GT-state. For a quantitative understanding of this A- 
isobar effect, however, it is of utmost importance to calculate the 
background in a most reliable way. 3 references. 


21533 (ANL-PHY—83-1, pp 606) Microscopic deriva- 
tion of the spin-isospin Landau parameter g’ for nucleons and 
A-isobars. Toki, H. (Michigan State Univ., East Lansing). 
Oct 1983. NTIS, PC A25/MF AO0Ol. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21534 (ANL-PHY—83-1, pp 607) Nuclear matter with 
semiphenomenological meson exchange interaction. Mosz- 
kowski, S.A. (Univ. of California, Los Angeles). Oct 1983. 
NTIS, PC A25/MF AOl. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 


21535 (ANL-PHY—83-1, pp 317-328) Double-A excita- 
tion in the pion absorption. Schwesinger, B.; Wirzba, A.; 
Brown, G.E. (SUNY, Stony Brook, NY). Oct 1983. NTIS, 
PC A25/MF AOl. File Number DE84003655. (CONF- 
830588—). Contract AC02-76ER 13001. 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Experimental proton spectra observed after 7* and ~ absorp- 
tion in the A(1232) resonance region show characteristics which are 
incompatible with the assumption of primary two-body absorption. 
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The conclusion must be drawn that pion absorption processes at en- 
ergies in and slightly above the A(1232) resonance region involve 
directly 4 nucleons in the average. 9 references, 2 figures. 


21538 §(ANL-PHY—83-1, pp 1-22) (y,p)- and (y,7)-reac- 
tions in the resonance region. Arends, J. (Universitaet Bonn, 
West Germany). Oct 1983. NTIS, PC A25/MF A011. File 
Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The main subject of medium energy nuclear physics is to in- 
vestigate the influence of the nucleon isobars on the properties of 
nuclear states and nuclear reactions. In this talk, only a few select- 
ed topics can be discussed: total hadronic cross sections, the emis- 
sion of protons and the production of charged and neutral pions. 45 
references, 9 figures. 


21537 (ANL-PHY—83-1, pp 23- — Experimental stud- 
ies of the AN interaction. "ash D. (Tel Aviv Univ., 
Israel). Oct 1983. NTIS, PC A25/MF AOl. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

In dealing with dynamics of the A resonance in nuclear 
medium, the basic interaction is that of the A with a nucleon. The 
total width of the A in the nuclear medium(2) is composed of the 
decay width (2/sub d/) and spreading width (2/sub s/). The 
spreading width is generated by the AN interaction, for which the 
authors can assume the following possible forms: (1) elastic scatter- 
ing: AN—AN, (2) inelastic scattering: AN — AA, AN — N/sup */ 
N, (3) absorption: AN — NN. The experimental challenge is to 
measure all the partial widths and the total width in order to fully 
understand the AN interaction. 47 references, 9 figures, 4 tables. 


21538 (ANL-PHY—83-1, pp 55-100) Experimental fea- 
tures of inclusive (7,77') and (7,7p) reactions. Ingram, 
C.H.Q. (SIN, Villigen, Switzerland). Oct 1983. NTIS, PC 
A25/MF AO1. File Number DE84003655. (CONF- 830588— 


} 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

For the purpose of this talk, pion-nuclear reactions are classi- 
fied as follows: (1) inclusive (7/sup +/-/,7/sup +/-’), (2) inclusive 
(7/sup +/-,7/sup -/+/, (3) inclusive and exclusive (7/sup +/-/ 
»7/sup -/+p), (4) inclusive (7/sup +/-,7°. With the exception of 
double charge exchange (DCX) each of these reactions may be di- 
vided into single and multiple pion-nucleon interaction processes, 
although the author will explain what is meant in detail. The author 
discusses the present knowledge of these reactions in turn, in the 
context of the 7- and A-nuclear dynamics as a whole. In each case 
signatures of interactions of the recoiling A are looked for. The A- 
dependences of the various reactions are examined, the relations be- 
tween the different isospin channels explored, and finally there is a 
brief comment on the use of isotopic comparisons as a diagnostic 
tool for understanding. 16 references, 13 figures, 5 tables. 


21539 (ANL-PHY—83-1, pp 101-114) High resolution 
studies of pion-nucleus reaction Morris, C.L. 
(Los Alamos National Lab., NM). Oct 1983. NTIS, PC 
wate AO1. File Number DE84003655. (CONF-830588— 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Pion induced M1 transitions in '*C* and **Ca*‘ have been ob- 
served to be enhanced when compared to expectations based on the 
distorted wave impulse approximation (DWIA) model of the pion- 
nucleus interaction. This enhancement has been interpreted as due 


to excitations of A-N~' components of the final nuclear states. A’ 


similar mechanism has been invoked to explain the observation of 
non-zero cross sections for pion induced double charge exchange 
(DCX) isospin changing transitions. If this proposed explanation is 
correct pion induced transitions, by providing wave function ampli- 
tudes for A-N~! components of the nuciear wave function, should 
help in answering the question of which mechanism is responsible 
for quenching Gamow-Teller matrix elements, ground state mag- 
netic moments and M1 transitions. The dominance of the A/sub 3- 
3/ resonance in the pion nucleon interaction leads to simple expres- 
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sions for the form of the pion-nucleus interaction in the DWIA. 
However, DWIA does not properly account for the energy de- 
pendence of the interaction, propagation of the intermediate A, and 
interactions of the intermediate A. Comparisons of this approxima- 
tion, for cases where nuclear structure is known from other probes, 
provides a measure of high order effects. A comparison of pion in- 
elastic scattering with expectations based on DWIA is the subject 
of this talk. 22 references, 6 figures. 


21540 (ANL-PHY—83-1, pp 115-152) Isobar-hole ap- 
proach to pion-nucleus inelastic scattering. Thies, M. (Vrije 
Universiteit, Amsterdam, Netherlands). Oct 1983. NTIS, PC 
cad AO1. File Number DE84003655. (CONF- 830588— 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors discuss various corrections to the standard dis- 
torted wave impulse approximation (DWIA) for pion-nucleus in- 
elastic scattering in the resonance region. The starting point is pre- 
vious analyses of elastic scattering, based on the isobar-hole ap- 
proach. The authors review the modified DWIA. This is an ap- 
proximation to pion-nucleus inelastic scattering closely related to 
the version of the A-hole model which employs a phenomenologi- 
cal spreading potential. They also discuss a more microscopic ap- 
proach where the A-N two-body interaction is introduced explicit- 
ly. 22 references, 19 figures. 


21541 (ANL-PHY—83-1, pp 153-180) Ass resonance in 
pion nucleus elastic, single, and double charge exchange scat- 
tering. (Los Alamos National Lab., NM). 
Oct 1983. NTIS, PC A25/MF A0Ol. File Number 
DE84003655. (CONF- -830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The Ass resonance is strongly excited in pion-nucleon scat- 
tering, but there is clearly only a limited amount of information 
that can be learned in scattering the pion from an isolated nucleon. 
One learns that there is a resonance of mass 1232 MeV, width 115 
MeV, and, if one is willing to introduce a dynamical model, some- 
thing about the off-shell extension of the amplitude. One stands to 
learn much more from pion-nucleus scattering because in this case 
the Ass resonance has an opportunity to scatter from nucleons, and 
how this occurs is not well understood. Nuclear theory must 
commit itself to a specific form for this interaction in order to do 
dynamical calculations, and nearly all subfields of nuclear physics 
would benefit from a specification of the Ass-nucleon (A-N) interac- 
tion that has empirical verification. 23 references, 12 figures. 


21542 (ANL-PHY—83-1, pp 181-190) NN, NA and AA 
interactions. Brown, G.E. (State Univ. of New York, Stony 
Brook). Oct 1983. NTIS, PC A25/MF A011. File Number 
DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The author outlines the theory of the nucleon-nucleon inter- 
action as a fundamentally nonperturbative phenomenon. This differs 
greatly from the current mainstream (bandwagon?) which tries to 
describe the nucleon-nucleon interaction in terms of perturbative 
quark-gluon exchange. This latter approach has validity as the 
author discusses, but is concerned with calculating the perturbative 
fine structure to basically nonperturbative phenomena. 16 refer- 
ences, 9 figures. 


21543 (ANL-PHY—83-1, pp 199-218) Meson-exchange 
ttering 


Hamiltonian for NN sca' and isobar-nucleus dynamics. 
Lee, T.S.H. (Argonne National Lab., IL). Oct 1983. NTIS, 
PC A25/MF AOl. File Number DE84003655. (CONF- 
830588—). Contract W-31-109-ENG-38. 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

One of the recent developments in nuclear physics is to in- 
vestigate the effects of non-nucleonic degrees of freedom. One ap- 
proach is to follow the conventional meson theory to consider me- 
sonic effects. The other is to consider more fundamental degrees of 
freedom: quark-gluon QCD dynamics. Qualitatively speaking, the 
first approach is appropriate for describing the physics mainly de- 
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termined by nuclear forces at intermediate and long ranges, and the 
second is needed to describe the physics at very short distances. In 
this talk, the author will reports recent progress made in the some- 
what traditional approach concerning the mesonic effects exhibited 
in terms of 7, A, and N/sup */ excitations. He focuses his discus- 
sions on a class of theoretical models for describing interactions be- 
tween 7, N and two isobars: the A and the Roper N/sup */(1470). 
22 references, 7 figures, 2 tables. 


21544 (ANL-PHY—83-1, pp 219-266) Proton excitation 
of the delta region. Glashausser, C.; McGill, J. (Rutgers 
Univ., New Brunswick, NJ). Oct 1983. NTIS, PC A25/MF 
AOl. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The A resonance plays a rather different role in most inter- 
mediate energy proton scattering experiments than it does in pion 
scattering and reactions. The A appears as an intermediate state, a 
compound state, in most near-resonance pion scattering experiments 
to low-lying states. In proton scattering, however, the effects of the 
A resonance can be generally neglected in the low excitation 
energy regime; it must be studied in direct reactions to the 300 
MeV region. We will begin with a look at inclusive (p,n) spectra, 
and then turn to the more complex inclusive (p,p’) data where spin 
observables have also been measured. Some exclusive three body 
data will then be compared to theoretical predictions. In the final 
part of the talk, we will concentrate on two interesting and difficult 
experiments, the *Li(p,A**) He reaction and the 13C(p,d2p) reac- 
tion. 19 references, 24 figures. 


21545 (ANL-PHY—83-1, pp 267-296) Photonuclear re- 
actions in the A-hole approach. Koch, J.H. (National Insti- 
tute for Nuclear Physics and High-Energy Physics, Amster- 
dam, Netherlands). Oct 1983. NTIS, PC A25/MF A0O1. File 
Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The dominant feature of pion- and photon-nucleon interac- 
tions at intermediate energies is the excitation of the A resonance. 
Therefore, one can use pion- and photon-induced nuclear reactions 
to study the dynamics of A propagation in a nucleus. While a large 
number of experiments has been carried out with pions, the data 
base for photonuclear reactions with photon energies between 200 
and 400 MeV is rather small. However, major experimental pro- 
grams are now underway or planned for the new electron scatter- 
ing facilities. 22 references, 16 figures. 


21546 (ANL-PHY—83-1, pp 329-354) Pion photo- and 
electroproduction on light nuclei. Laget, J.M. (CEN Saclay, 
Gif-sur-Yvette, France). Oct 1983. S, PC A25/MF AOl1. 
File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The author deals with the mechanisms which govern the ab- 
sorption of a virtual or real photon by a nucleus at intermediate 
energy. He does not enter into the technical details of the method 
of analysis which he used: it has been described elsewhere. It is 
based on the non-relativistic reduction of a few relevant diagrams, 
and it looks very much like the methods which are currently used 
in analyzing the reactions which occur at high energy between ele- 
mentary hadrons. He compares it to more conventional approaches 
and tries to find its limits. It is particularly well suited to the study 
of the few body systems, but he has recently extended it to the 
analysis of the electronuclear reactions induced on heavier nuclei. 
30 references, 5 figures. 


21547 (ANL-PHY—83-1, “ied 355-378) Faddeev calcula- 


tions of the three-nucleon bound states including the A-isobar. 
Sauer, P.U. (Univ. Hannover, West Germany). Oct 1983. 
NTIS, PC A25/MF AOl. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The classic picture of the nucleus has difficulties in account- 
ing quantitatively for the properties of the three-nucleon bound 
states. The difficulties are general, they can be demonstrated to re- 
appear for all nuclei in the periodic table. They do not indicate the 
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failure of a particular off-shell parametrization of the two-nucleon 
potential. The classic model of microscopic nuclear structure is at 
fault. What are the dominant correction mechanisms for the classic 
picture of the nucleus? The three-nucleon system may provide par- 
tial answers to this fundamental question of microscopic nuclear 
structure. 19 references, 12 figures. 


21548 (ANL-PHY—83-1, pp 379-394) Three nucleon 
interaction and nuclear composition. Pandharipande, V.R. 
(Univ. of Illinois, Urbana). Oct 1983. NTIS, PC A25/MF 
A01. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The author discusses results of some of the calculations car- 
ried out by J. Carlson, I. Lagaris, J. Lomnitz-Adler, R.A. Smith, 
R.B. Wiringa and himself to study the three nucleon interaction. 
The group has attempted to calculate the wavefunctions and bind- 
ing energies of *H, *He, *He and nuclear matter, with the vari- 
ational method, from a nonrelativistic Hamiltonian. Only nucleon 
degrees of freedom are retained in this Hamiltonian; the effects of 
other degrees of freedom are implicit in the two and three nucleon 
potentials. The author discusses further the calculations carried out, 
in collaboration with B. Friman, and R.B. Wiringa, to study the 
composition of nuclei. Nucleons interact by many processes includ- 
ing exchange of pions with or without excitation to isobar (A) 
states. Thus the nucleus contains pions being exchanged, and some 
nucleons in the A state. The group attempts to calculate the number 
and momentum distribution of these exchanged pions, and the frac- 
tion of time a nucleon in the nucleus is in the A state. 21 references, 
4 figures. 


21549 (ANL-PHY—83-1, pp 419-454) Effects of the A 
on nuclear, electromagnetic and weak transitions. Arima, A. 
(Univ. of Tokyo, Japan). Oct 1983. NTIS, PC A25/MF 
AO01. File Number DE84003655. (CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

Three quantities are discussed to clarify the roles of several 
different mechanisms affecting the nuclear magnetic properties and 
Gamow-Teller transitions. They are isoscalar magnetic moments, 
Gamow-Teller matrix elements and isovector magnetic moments. In 
this talk the author confines himself mainly to nuclei with an LS 
closed shell +/- one nucleon in order to avoid a complication 
caused by the first order core polarization. Among several mecha- 
nisms, one finds the effects of A-hole states, meson exchange cur- 
rents, 2nd order configuration mixing (mainly the tensor correla- 
tion) and meson exchange currents with wave functions modified 
by core polarization. 21 references, 6 figures, 13 tables. 


21550 (ANL-PHY—83-1, pp 463) Multiple A(1236) - 
rescattering in nuclear pion absorption. Dillig, M.; Hersco- 
vitz, V.E.; Teodoro, M.R. (Universidade Federal do Rio 
Grande do Sul, Porto Alegre, Brazil). Oct 1983. NTIS, PC 
‘weed A01. File Number DE84003655. (CONF-830588— 


From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

In this note the authors propose as a mechanism a natural 
extension of the conventional two-nucleon absorption, invoking 7 
and rho induced A-isobar rescattering. A four-nucleon interaction is 
constructed in the framework of effective Lagrangians, with the pa- 
rameters restricted from the pp — dz* reaction; A propagation is 
treated in closure. 3 references. 


21551 (ANL-PHY—83-1, pp 465-472) Contributions of 
double-A and other two-nucleon mechanisms to pionic pion 
production on the deuteron. Liu, L.C.; Bhalerao, R.S.; Pia- 
setzky, E. (Los Alamos National Lab., NM). Oct 1983. 
NTIS, PC A25/MF AOl. File Number DE84003655. 
(CONF-830588—). 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 
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21552 (ANL-PHY—83-1, pp 473-474) Isospin depend- 
ence of pion absorption by nucleon pairs. Toki, H.; Sarafian, 
H. (Michigan State Univ., East Lansing). Oct 1983. NTIS, 
ae oad AOl. File Number DE84003655. (CONF- 

From Delta-Nucleus dynamics symposium; Argonne, IL, 
USA (2 May 1983). 

The authors took the A isobar model, where two nucleon 
emission takes place through A isobar after pion absorption. The 
leading contribution comes from the pion partial wave l/sub 7/ = 
1, absorption of which by a 1s-orbit nucleon leaves the intermediate 
A isobar in the 1s-orbit. 2 references. 


21553 (CEA-CONF—7798) Properties of matter at high 
energy density. Blaizot, J.P. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Feb 1985. 
12p. (In French). (CONF-8502101—9; SPhT—85-002). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86750687. 

From 8. biennial session on nuclear physics; Aussois, France 
(4 Feb 1985). 

One of the most conspicuous predictions of the quantum 
chromodynamics (QCD) is the one concerned with the deconfine- 
ment transition during which hadrons breakup in a quark and gluon 
plasma. There exist some good reasons to think that such conditions 
can be obtained in laboratory, in very high energy heavy ion colli- 
sions (E(lab) >= 1 TeV/A). This introducing report recalls some 
simple arguments which allow the obtention of the orders of mag- 
nitude of the important quantities in this problem. Then the physi- 
cal hypothesis which led to a scenario elaboration for relativist 
heavy ion collisions are discussed. The broad outline of this project 
is described. 


21554 (CONF-850921—1-Rev.) Binding energies of hy- 
pernuclei and A-nuclear interactions. Revision. Bodmer, 
A.R.; Usmani, Q.N. (Argonne National Lab., IL (USA); 
Aligarh Muslim Univ. (India)). 1985. Contract W-31-109- 
ENG-38. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004066. 

From 5. international conference on hypernuclear and kaon 
physics; Beso NY, USA (9 Sep 1985). 

ariational Monte Carlo calculations have been made for the 

s-shell aeieauan and also of /sub A/®Be with a 2a + A model. 
The well depth is calculated variationally with the Fermi hypernet- 
ted chain method. A satisfactory description of all the relevant ex- 
perimental A separation energies and also of the Ap scattering can 
be obtained with reasonable TPE AN and ANN forces and strongly 
repulsive dispersive ANN forces which are preferred to be spin de- 
pendent. We discuss variational calculations for /sub AA/*He and 
/sub AA/**Be with a + 2A and 2a + 2A models, and the results 
obtained for the AA interaction and for /sub AA/*He from analysis 
of /sub AA/*Be. Coulomb effects and charge symmetry breaking 
in the A=4 hypernuclei are discussed. 28 refs. 


21555 (CONF-8508100—2) Quark dynamics in the 7NN 
system. Lee, T.S.H. (Argonne National Lab., IL (USA)). 
1985. Contract W-31-109-ENG-38. 18p. NTIS, "PC A02 

A01; GPO Dep. File Number DE86004054. 

From International symposium on few-body methods; Nan- 
ning, China (4 Aug 1985). 

A general 7NN theory is discussed which has been con- 
structed according to the present understanding of the quark dy- 
namics. The mechanisms are discussed qualitatively which should 
be considered in defining the 7NN interactions. A model hamilton- 
ian is given. An interpretation is adopted that the confined q® states 
are the dibaryon (one-body) states which could be excited at a very 
short distance during the NN or 7d scattering. 11 refs., 7 figs. 
(LEW) 


21556 (CONF-8509176—, pp Bi-B34) Equation of state 
- theory. Siemens, P. (Texas A & M Univ., College Station). 
Nov 1985. NTIS MF A0Ol1. File Number 1DE86004599 
From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 
States of matter at nuclear temperatures from 10'° to 10** °K 
are described. These are in order of increasing temperature: nuclear 
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fluid, baryon gas, pion gas and color plasma. Natural occurrences, 
laboratory evidence and current phenomenology and problems are 
discussed. The theory of nuclear matter in terms of phase equilibria 
is outlined and the importance of entropy is emphasized. Material is 
presented in rough outline form. 


21557 (CONF-8509176—, pp C1-C30) Equation of state 
- experiment. Stock, R. (Univ. of Frankfurt/GSI, Darm- 
stadt, West Germany). Nov 1985. NTIS MF AOl1. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 1985). 

e general form of the equation of state for nuclear matter 
is discussed with reference to supernovae, stable nuclei and high 
energy nucleus-nucleus collisions. Sources of data on equation of 
state are outlined. Momentum flow in collisions as a barometer and 
pion multiplicity as a thermometer are considered in some detail. 
Semi-empirical formulations of equations of state are compared 
with supernova model formulations and, in conclusion, possibilities 
for future experiments are considered. Material is presented in 
rough outline form. 


21558 (CONF-8509176—, pp D1-D15) Physics at 10- 
MeV ee Bertsch, G.F. (Michigan State Univ., 
East Lansing). Nov 1985. NTIS MF AOl. File Number 
DE86004599 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

e theoretical basis for the description of heavy ion colli- 
sions at intermediate energies is outlined. Simulations of collisions 
are shown for TDHF, Vlasov and BUU formulations. Mean field 
versus nucleon-nucleon effects are considered and applications to 
one-body observables are discussed. A final section reviews fluctua- 
tions and correlations. Material is presented in rough outline form. 


21559 a BP G1-G40) Possible effects 
of nucleon Vane TP te energy heavy-ion 
interactions. J3.F (lows State Univ., Ames). Nov 
1985. NTIS MF A AO1. File Number DE86004599 

From Workshop on intermediate energy heavy i ion physics; 
Oak — TN, USA (23 Sep 1985). 

¢ application of quantum chromodynamics or quantum 

chromodynamic-type models to intermediate energy nuclear phys- 
ics is considered. Requirements for QCD-type nuclear models are 
reviewed and comparisons with experimental data are made. The 
quark cluster model and its application to heavy ion reactions are 
discussed. Material is presented in rough outline form. 


21560 (CONF-8509176—, pp H1-H18) Direct reactions 
of heavy ions up to energies of several hundred MeV/nucleon. 
von Oertzen, W. (Hahn-Meitner Institut fuer Kernfors- 
chung, Berlin, West Germany). Nov 1985. NTIS MF AOl. 
File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Increasing the energy of a heavy ion by a factor 10 beyond 

20 MeV/u giving an increase of the intrinsic velocity of nucleons in 
nuclei by a factor 3, up to ca. 200 MeV/u changes the properties of 
direct reactions - in a dramatic way. Direct reactions are defined in 
this context as two body events, where in the primary step, the 
identity of the colliding nuclei is preserved. They represent the 
truly collective events, where all nucleons participate and the inter- 
action is due to the meanfield of the nucleus-nucleus interaction, 
whereas the main cross sections will be found in nucleon-nucleon 
collisions. The authors measure the energy in MeV/Nucleon a 
quantity, which is independent of the inertial frame and which de- 
fines the relative velocity of the nucleons in the two nuclei and 
thus also the relative momentum of the nucleons. Because of the 
large values of these momenta the finite mass effect of the nucleon 
becomes dominant. All further considerations of the processes have 
to consider the momenta and the momentum transfers involved due 
to changes of masses and velocities (vectors, angles, and energies). 
Elastic scattering, inelastic scattering, transfer reactions and recoil- 
less reactions are considered in the non-relativistic range without 
Coulomb distortions. 
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21561 (CONF-8509176—, pp J3-J24) Nuclear structure 
studies with an intermediate energy heavy ion accelerator. 
Faessler, A. (Univ. of Tubingen, West Germany). Nov 
1985. NTIS MF AO1. File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

Nuclear structure using 100-600 MeV/A heavy ions studies 
aimed at contributing to determination of the equation of state for 
nuclear matter are suggested. Studies of exotic nuclei produced in 
fragmentation reactions include Coulomb excitation, hyperfine split- 
ting, magnetic moments and the nature of backbending. Inverse (p, 
2p) reactions have the potential of improving data on spectral func- 
tions. Material is presented in rough outline form. 


21562 (CONF-8509176—, pp S1-S14) Panel discussion. 
Scott, D.K. (Michigan State Univ., East Lansing). Nov 
1985. NTIS MF A0O1. File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

proposed ORNL synchrotron facility covers an energy 

range between traditional low energy nuclear physics and high 
energy particle physics and is likely to produce interesting phenom- 
ena in the transition region. Schematic nuclear matter phase dia- 
grams are shown and phase transitions and equations of state are 
considered. Several questions concerning the proposed accelerator 
are summarized. Material is presented in rough outline form. 


21563 (CONF-8509176—, pp T1-T6) Panel discussion. 
Koonin, S. (California Institute of Technology, Pasadena). 
Nov 1985. NTIS MF A0O1. File Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

New processes and experimental and theoretical approaches 
in nuclear physics are briefly described. These are inverse, (d,p) nu- 
cleosynthesis, measurement of gamma-gamma correlations and an 
improved treatment of multi-fragmentation reactions. Material is 
presented in rough outline form. 


21564 (DOE/ER/40047—T3) Theory of nuclear struc- 
ture and reactions. Annual technical progress report, April 1, 
1985-March 31, 1986. Macfarlane, M.H.; Serot, B.D. (Indi- 
ana Univ., Bloomington (USA). Dept. of Physics). 1986. 
Contract AC02-81ER40047. 19p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86006673. 

In the period covered by this report (April 1, 1985 to March 
31, 1986), work focused on five main areas: (A) relativistic effects 
in medium-energy nuclear reactions; (B) the role of quarks and 
gluons in nuclear physics; (C) quantum hadrodynamics and relativ- 
istic nuclear structure theory; (D) structure and reaction effects in 
intermediate-energy nuclear reactions; and (E) weak and electro- 
magnetic interactions in nuclei. Results and publications in these 
areas are summarized. 


21565 (IFVE-OTF—84-206) Nucleon color oscillations in 
nuclei and the EMC-effect. Smirnov, A.Yu. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
0 ukhov. Inst. Fiziki Vysokikh Ehnergij). 1984. 7p. NTIS 

Sales Only), PC A02/MF AOl. File Number 
SER6T00ES. 

Submitted to the journal JETP Lett. . 

The problem of the EMC-effect is discussed. It is shown that 
the existence of long-range six-quark clusters in nuclei allows to un- 
derstand why the nucleon structure function in a nucleus differs 
from that of a free nucleon. 


21566 (INIS-SU—314, pp 323-336) Induced nuclear B- 
decay in an intense electromagnetic field. Ternov, I.M.; Ro- 
dionov, V.N.; Dorofeev, O.F. (Moskovskij Gosudarstvenny} 
Univ., USSR). 1983. (In Russian). NTIS (US Sales Only), 
PC A17/MF A0l. File Number DE86780404. (CONF- 
8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Consideration is being given to the problem of B-decay in 
the field of a plane electromagnetic wave (EMW) in a usual V-A 
version of universal weak interaction. The value of maximal energy 
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release Ep is an essential parameter in the considered problem. Ac- 
curate solutions of the Dirac equation for a particle in an external 
field of a plane EMW are taken as wave functions of electron. The 
plane EMW is characterized by w frequency, E field intensity and 
is supposed to be circularly polarized. Two cases are considered: 
relatively low frequency lambda=hw/(mc”) << 1 (the region is 
typical for laser quantum energy) and high frequency lambda > or 
approximately Eo-1. Formulae for total B-decay probability in ex- 
ternal constant magnetic field and in EMW field were obtained. 
For known f-active nuclei and real existing lasers the possibility to 
observe corrections to the probability of free B-decay seems to be 
not very optimistic. Analysis of expressions for B-decay probability 
in the second case shows that the process can be intensified suffi- 
ciently under the effect of powerful EMW. 


21567 (INIS-SU—315, pp 125-127) Determination of the 
(nny) reaction integral cross ion according to the y 
quantum yield. Bazavov, D.A.; Kashuba, I.E. 1984. (In Rus- 
sian). NTIS (US Sales Onl; y), PC Al8/MF AOl. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The connection of the integral cross-section osub(y) of the 
(n, n’y)-reaction with its differential cross section at the angle 
THETA=125 deg is examined. Also the possibility of the defini- 
tion of the cross section osub(y) of the first 2-level de-excitation to 
the ground nucleus state in the terms of the reduced probability 
B(E2) of the E2-transition between these states is analyzed. 


21568 (INIS-SU—315, pp 336-340) Neutron cross sec- 
tion reconstruction technique. Danichev, V.V.; Starostin, 
V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In 
Russian). NTIS (US Sales Only), PC A1l8/MF AO1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Neutron cross-section reconstruction technique is considered 
by an iterative regularization algorithm along with refinement of in- 
tegral constants based on solution of the Fredholm integral equa- 
tion of the first kind. The technique allows one to improve experi- 
mental results using the recording apparatus response function. The 
program realizing the above technique permits to perform the test 
processing of experimental cross-sections. It is expedient to use it 
for the refinement of experimental cross-section integral character- 
istics and for resonance separation and identification. 


21569 (INIS-SU—315, pp 53-65) Effect of storage light 
fields on neutron-nucleus interaction (review). Zaretskij, D.F.; 
Lomonosov, V.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (In Russian). NTIS (US Sales 
Only), PC Ai8/MF A0Ol. File Number DE86780375. 
(CONF-83 10228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Some problems of neutron-nucleus interactions (nuclei of 
atoms or molecules) are considered in the review with provision for 
the effect of electron shells on nuclear reaction cross-sections. Re- 
sults of calculation of inelastic neutron scattering probability with 
respect to elastic scattering probability are presented as a function 
of kinetic temperature after their transmission through a nitrogen 
layer. Cross-section is found for neutron reaction in the field of 
electromagnetic wave, whose frequency concides with a distance 
between levels of a compound nucleus with opposite parity. 


21570 (INIS-SU—315, pp 91-92) Technique of a study of 
excitation functions with the use of thick neutron targets. An- 
dreev, E.A.; Basenko, V.K.; Vasil’ev, Yu.O.; Psenichnyj, 
S.A.; Sit’ko, S.P. (Kievskij Gosudarstvenny} Univ. x a 
an SSR). 1984. (In Russian). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 
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The method of measuring of excitation functions of low- 
lying levels of strongly deformed nuclei in (n, n’y)-reaction, using 
the neutron beam with continuous spectrum with changing upper 
limit, is worked out. Measuring of neutron spectra (according to 
the time-of-flight method) in coincidence of y-quanta accompany- 
ing a discharge of corresponding excited states is assumed as a basis 
of the technique. It is proposed to use thick neutron-produced tar- 
gets. As the authors think, '*C(d, n)**N reaction is the best one for 
neutron production in this case. y-quanta detector selects necessary 
events and sets a zero point for a spectrometer over transit time. 


21571 (INIS-SU—315, pp 120-124) On a possibility of 
measurement of primary soft y-transitions from compound 
states. Shchepkin, Yu.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. (In Russian). NTIS (US Sales 
Only), PC Al8/MF AOl. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

A method of measuring primary soft (up to approximately 2 
MeV) y-transitions from compound states is considered. The 
method is based on existence of low density of levels near the 
ground state of a number of nuclei. It is suggested to separate the 
above transitions by measuring two-stage transitions with detection 
of the cascade total energy. 


gs (INS—496) Probability of eee production 
in high-energy heavy-ion collisions. Asai, F.; Bando, H.; 
Sano, M. (Tokyo Univ., Tanashi (Japan). "Inst. for Nuclear 
Study; Osaka Univ., Toyonaka (Japan). Dept. of Physics). 
May 1984. 17p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86700903. 
A coalescence model is used to estimate hypernucleus pro- 
duction probability in heavy-ion collisions. We conclude that hy- 
pernuclei could be formed with fairly large cross sections. 


21573 (IPNO-TH—83-27) Study of various models of nu- 
clear interaction potentials: nucleon-nucleus and nucleus-nu- 
cleus systems. Ngo, H. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire; Paris-11 Univ., 91 - Orsay 
(France)). 1984. 348p. (In French and English). NTIS (US 
Sales Only), PC A15/MF A0O1. File Number DE86750710. 

Several models, performed within a mean field theory, are 
developed for the calculation of nucleon-nucleus interaction poten- 
tials. The first part of the thesis deals with the nucleon-nucleus av- 
erage interaction. It is mainly devoted to the calculation of dynami- 
cal corrections to the Hartree-Fock approximation. Two approach- 
es are used: a microscopic model performed in the framework of 
the nuclear structure approach and a semi-phenomenological one, 
based on the application of the dispersion relations to the empirical 
imaginary potential. Both models take into account finite size ef- 
fects like collectivity or threshold effects which are important at 
low energy. The Green's function properties are used for both 
models. The second part of this work is devoted to the interaction 
potential between two heavy ions. This calculation, which is per- 
formed in the framework of the sudden approximation, uses the 
energy density formalism (Thomas-Fermi approximation. It has 
been extended to finite temperature. At T=0 the experimental 
fusion barriers of heavy systems are reproduced within 4%. Their 
temperature dependence is studied. The proximity scaling is 
checked and a universal function is obtained at T=0 and at finite 
temperature. It is found that the proximity theorem is well satisfied 
on the average. The dispersion around the mean behaviour in- 
creases with increasing temperature. At last, P+A* and a+A* 
interaction potentials are calculated within a double folding model 
using a schematic effective interaction. 


structure 

clusters in nuclei. Kondratyuk, L.; 
Shmatikov, M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Pave dt SSSR, Moscow. Inst. 
Teoreticheskoj i tal’noj Fiziki; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1984. 26p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86700896. 


21574 (ITEP—122(1984)) A-dependence of 
functions and m 
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Assuming existence of 12q-clusters (bags) in nuclei the struc- 
ture functions of deep inelastic scattering of leptons on nuclei are 
discussed. Universal momentum distribution of quarks in a multi- 
quark cluster is used with high-momentum component falling ex- 
ponentially PHIsub(q)sup(2)(k) approximately esup(-k/ksub(0)) with 
ko approximately equal to 50-60 MeV/c. The admixture of 12q-clus- 
ter W required for the description of SLAG data increases from 
10% for *He to 30% for Au. The A-dependence of W agrees well 
with the A-dependence of cumulative particle spectra. 


21575 (JAERI-M—84-085, pp 99-101) Preequilibrium 
light particle emission in ‘*N induced reactions. Fukuda, To- 
mokazu. (Osaka Univ., Toyonaka, Japan. t. of Physics). 
May 1984. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21576 (JAERI-M—84-085, pp 82-86) Difference between 
renormalization factors for unique first forbidden AXIAL-8 
transitions and those for analogous M2-y transitions. Ejiri, 
Hiroyasu. (Osaka Univ., Toyonaka, Japan. Dept. of Phys- 
ics). May 1984. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


21577 (JINR—R-1-85-132) Methodical analysis of inelas- 
tic d(CsHs) interactions at Psub(d)=8.2 GeV/c with maxi- 
mum momenta of secondary particles. Balea, E.; Balea, O.; 
Boldea, V.; Ditsa, S.; Ponta, T.; Erofeeva, I.N.; Murzin, 
V.S.; Sivoklokov, S.Yu.; Kopylova, D.K. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy; 
Institutul Central de Fizica, Bucharest (Romania); Moskovs- 
kij | Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki). 1985. 1lp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700914. 

Using pictures from the 2 m propane bubble chamber among 
d(CsHs) interactions at Psub(d)=8.2 GeV/c, inelastic events have 
been found of any multiplicity, but with two fast secondary parti- 
cles at P>6.2 GeV/c and P>1,6 GeV/c, respectively (0.3% of all 
d(CsHs)-interactions). The measured kinetic energy and momentum 
of secondary particles have been found to be larger than the initial 
values in a major part of such events. A methodical analysis of pos- 
sible causes of balance disturbance has been made. The errors in 
measuring large momenta and also the possibility of wrong identifi- 
cation of particles are taken into account. It is shown that the exist- 
ence of indicated events cannot be completely explained by the me- 
thodical causes under study. 


21578 (KIYI—84-12) Spin polarization and alignment in 
heavy-ion reactions. Zaika, N.I.; Mokhnach, A.V. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1984. 
48p. (In Russian). NTIS (US Sales Only), PC A03/MF A01. 
File Number DE86700908. 

A survey is done for the present status of research of the 
alignment and polarization phenomena in heavy-ion reactions. The 
polarization and alignment of spin-S particle description is given 
and alignment evolution of the compound nuclear system decaying 
with emission particles and y-rays is considered. Change of relative 
contribution of the different mechanisms in reaction cross sections 
depending on energy, and polarization experiments of quasi-elastic 
and deep-elastic collisions, and preequilibrium decay particle polar- 
ization are discussed. Possibilities of the nuclear form study and pe- 
culiarity of the spectroscopic research are shown using heavy ions. 
The spin-dependent nuclear-nuclear potential features is discussed 
according to the experimental data and the theoretical calculations. 
Perspective study of problems under discussion is concluded. 
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21579 (LBL—18635, pp 138-139) Surface energy of 
a systems. Myers, W.D.; Swiatecki, W.J.; 
C.S. May 1985. NTIS, PC ‘A12/MF AOl. File 

Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The authors define two surface energies, one associated with 
a reference energy involving the energy per particle in the bulk, 
the other associated with the chemical potentials of neutrons and 
protons under bulk conditions (in infinite nuclear matter). They de- 
rived a formula relating the difference between the two surface 
energy coefficients to the neutron excess and the neutron skin 
thickness. They have also extended the analysis to the interfacial 
surface energy between two phases (e.g., a liquid and a vapor). The 
general formulae needed in a numerical evaluation of the surface 
energy of a semi-infinite system were derived and then applied to a 
Thomas-Fermi treatment of a system of nucleons interacting by a 
velocity-dependent Yukawa interaction (the Seyler-Blanchard inter- 
action). 


21580 (LBL—18635, pp 139-141) Surface and curvature 
properties of neutron-rich nuclei. Kolehmainen, K.; Prakash, 
M.; Lattimer, J.; Treiner, J. May 1985. NTIS, PC A12/MF 
AOl. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Surface and curvature properties of nuclei are important in 
the descriptions of many phenomena in nuclear physics, such as 
liquid-gas phase transitions in heavy ion collisions and fission bar- 
rier heights and saddle point configurations. In astrophysics, surface 
and curvature properties are important in determining equilibrium 
sizes of nuclei, electron capture rates, level densities and the phase 
transition between nuclei and bubbles, all of which may be impor- 
tant in supernovae and neutron stars. The authors present a simple 
but accurate method of calculating surface and curvature properties 
and use the results to calculate fission barrier properties and the 
nuclei-bubbles phase transition 


21581 (LBL—18635, pp 142-143) Finite range droplet 
model. Moeller, P.; Myers, W.D.; Swiatecki, W.J.; Treiner, 
J. May 1985. NTIS, PC A12/MF AOl. File. Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The work described here was undertaken in order to com- 
bine the features of two different approaches to improving the 
LDM. A Droplet Model (DM) was previously developed that in- 
troduced the possibility of nuclear compression (or dilatation) and 
the possibility of a neutron skin for nuclei with a substantial neu- 
tron excess. The introduction of these degrees of freedom allowed 
the LDM expansion of the binding energy in terms A/sup -1/3/ 
and I? (where I = (N - Z)/A) to be carried to one higher order in 
a consistent way. The folding model approach had other virtues. 
Thus, the use of a finite range force for calculating the surface 
energy automatically generates various corrections necessary for 
bringing the calculated fission barriers into better agreement with 
the measured values. In addition to the revised surface and Cou- 
lomb energy expressions with their corresponding dependences on 
shape the authors added a new term related to the degrees of free- 
dom with two new adjustable parameters C and +. 


21582 (LBL—18635, pp 143-144) Bulk compression due 
Hartree-F 


to surface tension in ock calculations. Treiner, J.; 
Myers, W.D.; Swiatecki, W.J.; Weiss, M.S. May 1985. 
NTIS, PC Al2/MF A01. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Two questions are addressed. First, does the change from a 
Thomas-Fermi to a Hartree-Fock treatment, in addition to bringing 
in the expected oscillations in nuclear properties associated with 
shell effects, also modify in some unsuspected way the shell-aver- 
aged behavior, thus invalidating the Droplet Model predictions of 
average nuclear properties? Second, even if the Droplet Model pre- 
dictions were found to be formally valid for sufficiently large 
nuclei, are they quantitatively useful for actual nuclei throughout 
the periodic table? 
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21583 (LBL—18635, pp 148) Two-center shell model for 
deep inelastic collisions of heavy ions. Shi, Y.; Randrup, J. 
May 1985. NTIS, PC Ail2/MF AOl. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Deep Inelastic Collisions of Heavy Ions (DIC) provide some 
of the most interesting problems in nuclear physics. Most of the 
work in this field describes DIC as a kind of equilibrating process 
and some statistical assumptions are introduced. But the validity of 
the statistical assumptions are still open to question. Therefore, a 
pure quantum-mechanical treatment of DIC without any statistical 
assumptions is needed for comparison and for deeper understanding 
as well. TDHF, of course, is a candidate to think of first. But since 
the requirement of self consistency requires the use of too much 
computer time, there are not complete calculations of this type so 
far. It is possible to drop the demand for self-consistency and intro- 
duce a shell-model instead. Since the shell-model is well under- 
stood, its introduction will not give rise to unacceptable ambiguity. 
A shell-model approach is described. 


21584 (LBL—18635, pp 149-150) Macroscopi 
of nuclear dynamics. Swiatecki, W.J. May 1985. NHS. PC 
A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A qualitative classification of nucleus-nucleus reactions into 
four types is described, a consequence of the existence of (up to) 
three milestone configurations that a fusing nuclear system may be 
faced with (the touching configuration, the conditional saddle point 
at fixed asymmetry and the unconditional saddle point). These con- 
siderations lead to phenomenological formulae for fusion and com- 
pound-nucleus cross sections that may be compared with experi- 
ments by the use of rectilinear cross section plots where all theoret- 
ical predictions are segments of straight lines. A dynamical model 
of nucleus-nucleus collisions (or fission) is described which incorpo- 
rates the recently formulated mass-asymmetry friction in the wall- 
and window-formula. 


21585 (LBL—18635, pp 150) Simple treatment of Fermi 
jets. Moehring, K.; Swiatecki, W.J.; Zielinska-Pfabe, M. 
May 1985. NTIS, PC A1l2/MF AO0l. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The simple, partly analytic treatment of Fermi jets described 
in last year’s annual report has been used to make a comprehensive 
survey of various properties of the jetted neutrons and protons. Es- 
timates are given of the total cross sections, as well as of energy 
spectra and angular distributions for nucleons that are predicted to 
be jetted in reactions between colliding nuclei with different masses 
and different collision energies. A sample of the results is shown. 


21586 (LBL—18635, pp 153-154) Role of rotational de- 
grees of freedom in heavy ion collisions. Moretto, L.G.; 
Wozniak, G.J. May 1985. NTIS, PC Al2/MF A011. File 
Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

Angular momentum plays a very pervasive role in deep in- 
elastic collisions. Angular momentum defines the range of existence 
of this very process and its boundaries as well, with complete 
fusion on one side and direct reactions on the other. The angular 
distribution of the ensuing products is controlled by angular mo- 
mentum in more than one way. On one hand the interaction time is 
angular momentum dependent, and so is the angular velocity. On 
the other, the orbital angular momentum that is dissipated, as well 
as the dissipated kinetic energy both depend on the angular momen- 
tum. The present understanding of the role of angular momentum 
has crystallized in a variety of theories ranging from conditional 
equilibrium statistical theories, to assorted transport theories and in- 
cluding Time Dependent Hartree Fock. At this stage, it may be 
premature to say if any given theory satisfies all the details brought 
to light by experiment. 
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21587 (LBL—18635, pp 170-176) Phase transitions in a 
saturating chiral theory of nuclear matter. Glendenning, 
N.K. May 1985. NTIS, PC Ai2/MF A0Ol. File Number 
DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

The formalism of a relatively covariant saturating chiral field 
theory of nuclear matter is developed in the mean field approxima- 
tion, and some of the properties are studied. The theory possesses 
the normal saturated state of nuclear matter and is compatible with 
the data on neutron star masses. The finite temperature properties 
are examined. A normal gas-liquid phase equilibrium region exists 
below T = 23 MeV. At all temperatures but low densities an ab- 
normal phase exists which at zero temperature is an isolated point 
at zero baryon density. At finite temperature the abnormal phase, 
for which the baryon effective mass is vanishingly small, and in 
which there is an abundance of pairs, extends to finite density. The 
normal and abnormal phases are disconnected except at a single 
point where phase equilibrium occurs. Above a critical temperature 
the normal branch at low density disappears and the abnormal one 
is the only existing branch. The abnormal characteristic of small ef- 
fective mass however is confined to low density. Chiral symmetry 
is restored in this sense as the temperature is increased, but only in 
matter of low baryon density. 


21588 (LBL—18635, pp 178-179) Lee-Wick abnormal 
phase transition. Glendenning, N.K. May 1985. NTIS, PC 
A12/MF AO1. File Number DE85013312. 

In Nuclear Science Division annual report, October 1, 1983- 
September 30, 1984. 

A decade ago Lee and Wick suggested that matter might 
exist in an abnormal state in which the nucleon effective mass 
nearly vanishes. The excitement that was provoked eventually 
waned as it was realized that the theory employed to describe the 
abnormal state could not simultaneously describe the properties of 
ordinary matter, not even its saturation, as Kerman and Miller 
showed. In this note the author draws attention to the fact that a 
first order phase transition of a similar character has been found in 
a relativistic nuclear field theory that is an extension to include 
baryon resonances of the so called Walecka model, which does de- 
scribe ordinary matter and single-particle properties of finite nuclei 
rather well. Because of its success with ordinary matter and its rela- 
tivistic covariance it has proven interesting to study the predictions 
of the theory for the properties of matter under extreme conditions 
of temperature and compression including the high temperature be- 
havior with and without the inclusion of baryon resonances, high 
compression as in neutron stars, pion condensation, delta isomerism, 
and hyperon matter. 


21589 (OU-NPL—68/84) Systematics of nuclear RMS 
charge radii. Brown, B.A.; Bronk, C.; Hodgson, P.E. 
(Oxford Univ. (UK). Nuclear Physics Lab.; Michigan State 
Univ., East Lansing (USA). Cyclotron Lab.). 1984. 27p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86700899. 

The experimental RMS charge radii of isotopic sequences of 
nuclei are compared with calculations based on the spherical drop- 
let model and spherical single-particle potential models. Harmonic- 
oscillator, Woods-Saxon and Skyrme Hartree-Fock single-particle 
potentials are considered. Deviations between experiment and 
theory are discussed in terms of the model parameters and in terms 
of the fundamental inadequacies of the models. The experimental 
B(E2) values connecting the ground states to the lowest 2* states 
are used to estimate the increase in RMS radius due to the effects 
of deformation and zero-point vibrational motion. 


21590 (OU-NPL—76/84) Resonances in collisions be- 
tween S-D shell nuclei. Betts, R.R. (Oxford Univ. (UK). Nu- 
clear Physics Lab.). 1984. 19p. (CONF-8409149—4). NTIS 

S Sales Only), PC A02/MF A0Ol. File Number 
DE86700910. 

From 5. Adriatic international conference on nuclear phys- 
ics: fundamental problems in heavy-ion collisions; Hvar, Yugoslavia 
(24 Sep 1984). 

Experimental evidence relating to the existence of reson- 
ances in collisions between s-d shell nuclei will be reviewed. The 
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determination of the spins and spectroscopic properties of some of 
these resonances will be discussed. The behaviour of both the reso- 
nance and background cross-sections will be compared with model 
expectations. Some future directions in this area of study will be in- 
dicated and the relationship of this work to other results briefly dis- 
cussed. 


21591 (RAL—85-054) Experimental status of the EMC 
effect. Norton, P.R. (Rutherford Appleton Lab., Chilton 
(UK)). Jun 1985. 21p. (CONF-8503146—3). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700883. 

From Topical seminar on few and many quark systems; San 
Miniato, Italy (25 Mar 1985). 

The original discovery by the European Muon Collabora- 
tion, that the deep inelastic scattering structure functions measured 
on iron and deuterium are different in an unexpected way, has stim- 
ulated an immense amount of theoretical interest and has prompted 
further experimental measurements. The experimental measure- 
ments are discussed and the experimental situation is summarized as 
follows: the EMC effect is confirmed by all experiments, but uncer- 
tainties remain at low x (Bjorken variable) when an A-dependence 
of R (R is the ratio of cross-sections) may complicate comparisons. 
The neutrino experiments rule out a massive increase in the sea of 
quarks but are not necessarily at variance with the EMC result. 
The A dependence (A = mass number) has been well measured: 
the EMC effect depends upon the nuclear density. The Q? depend- 
ence (Q? is the 4 momentum transfer from the incoming to the out- 
going lepton) of the effect is at the most very weak. Further experi- 
ments are expected to resolve some of the problems. 


21592 Theoretical approach to pion nuclear reactions in 
the resonance region. Oset, E.; Salcedo, L.L.; Strottman, D. 
(Valladolid Univ., Spain; Los Alamos National Lab., NM). 
Physics Letters [Section] B; 165: No. 1-3, 13-18(19 Dec 1985). 
A local version of the microscopic isobar-hole model for 
pion-nucleus reactions is developed which provides a unified de- 
scription of the different pion-nuclear reactions. In order to sepa- 
rate the total reaction cross section into the different channels it is 
necessary to split the imaginary part of the A selfenergy into the 
contributions from the different analytical cuts of the corresponding 
many-body Feynman diagrams. When this is done the results ob- 
tained with this theory agree remarkably well with experiment for 
the elastic cross section and the inclusive inelastic, single- and 
double-charge exchange and absorption reactions for different 
nuclei and a wide range of energies around resonance. (orig.). 


21593 Dynamical symmetry breaking by radiative correc- 
tions in a left-right Higgs model. Oliensis, J. (Argonne Na- 
tional Lab., IL). Physics Letters [Section] B; 165: No. 1-3, 99- 
104(19 Dec 1985). 

A simple mechanism is described for producing a radiatively 
induced hierarchy in a Higgs model. Radiative corrections break a 
gauge symmetry that is conserved at tree level, and allow new 
symmetry breaking patterns. The model has phenomenological ap- 
plications to realistic left-right symmetric theories. (orig.). 


21594 Reversal effect for neutron and proton multipole 
matrix elements in higher 2* transitions. Brown, V.R.; Bern- 
stein, A.M.; Madsen, V.A. (Lawrence Livermore National 
Lab., CA; Massachusetts Institute of Technology, Cam- 
bridge; Oregon State Univ., Corvallis). Physics Letters [Sec- 
tion] B; 164: No. 4-6, 217-222(12 Dec 1985). 

Recent experimental evidence is cited showing that there 
commonly exists a higher prominent 2* state which has a reversal 
of the inequality of multipole matrix elements Msub(n) and Msub(p) 
from that of the first 2* state of even nuclei. An explanation in 
terms of the spin-orbit intruder is presented for nuclei beyond the s- 
d shell, and examples are given. (orig.). 


21595 Fragment yields and phase coexistence in nuclear 
collisions. Fai, G.; Csernai, L.P.; Randrup, J.; Stoecker, H. 
(Kent State Univ., OH; Minnesota Univ., Minneapolis; Law- 
rence Berkeley Lab., CA; Michigan State Univ., East Lan- 
sing). Physics Letters [Section] B; 164: No. 4-6, 265-268(12 
Dec 1985). 
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It is shown that the apparent power-law behavior of the 
fragment yields obtained in high-energy proton-nucleus and nucle- 
us-nucleus collisions can be understood in terms of the coexistence 
of liquid and vapor phases of nulcear matter. The fragment yields 
are computed by calculating the disassembly of the liquid and 
vapor sources microcanonically. Good agreement with data is ob- 
tained for a wide range of breakup densities. (orig.). 


21596 Low energy antiproton interaction studies at 
Brookhaven. Sakitt, M.; Ashford, V.; Sainio, M.E.; Skelly, 
J.F.; Debbe, R.; Fickinger, W.; Marino, R.; Robinson, D.K. 
(Brookhaven National Lab., Upton, NY, USA; Case West- 
ern Reserve Univ., Cleveland, OH, USA). pp 205-212 of 
Antiproton 1984. Proceedings of the VII European sympo- 
sium on antiproton interactions held in Durham, 9-13 July 
1984. Pennington, M.R. Bristol; England; Adam Hilger Ltd. 
(1985). (CONF-840795—). 

From 7. Eur symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

Price Pound 38.00. 

Results on antiproton quasielastic scattering on Al, Cu and 
Pb for two incident momenta 514 and 633 MeV/c are presented. 
Differential cross sections for these reactions were combined with 
other published data and analyzed with a nonrelativistic optical 
model. Absorption cross section results from the experiment are in 
good agreement with predictions from the optical model fits. Pre- 
liminary results are presented from p-bar elastic scattering on hy- 
drogen for the forward angular region in the momentum range 
from 360 to 652 MeV/c. Small values are obtained of the ratio of 
the real to imaginary part of the forward scattering amplitude in 
this momentum interval. 
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21597 (AD-A—160357/0/XAB) Multiple scatter cross 
sections for anisotropic Kolmogoroff turbulence. Report for 
September 1982-December 1983. Yukon, S.P. (Air Force 
Rome Air Development Center, Griffiss AFB, NY (USA)). 
io 1985. 40p. DC-TR—85-22). NTIS, PC A03/MF 

The cross section for multiple scattering from anisotropic 
random media are calculated for scattering into forward and back- 
ward directions from slabs containing electron-density or refractive- 
index irregularities whose symmetry axes are aligned at an arbitrary 
angle to the slab face. The’ cross sections are calculated in the 
CFSB (Simulative Forward-scatter Single-backscatter) approxima- 
tion using techniques used in RADC-TR-82-287 (AD-A127 873) 
and extended here to include arbitrary turbulence spectra and, in 
particular, three-dimensional Kolmogoroff turbulence. 


21598 (CONF-8409161—6) Measured neutron carbon 
kerma factors from 14.1 MeV to 18 MeV. Deluca, P.M. Jr.; 
Barschall, H.H.; Haight, R.C.; McDonald, J.C. (Wisconsin 
Univ., Madison (USA). Dept. of Medical Physics; Law- 
rence Livermore National Lab., CA (USA); Pacific North- 
west Labs., Richland, WA (USA)). 1984. Contract AC06- 
76RL01830;W-7405-ENG-48; AC02-76EV01105. 9p. NTIS, 
PC A02/MF AO0l; 1; GPO Dep. File Number DE860003 16. 

From 5. symposium on neutron dosimetry; Munich, F.R. 
Germany (17 Sep 1984). 

For A-150 tissue-equivalent plastic, the total neutron kerma 
is dominated by the hydrogen kerma. Tissue kerma is inferred with 
reasonable accuracy by normalization to the kerma factor ratio be- 
tween tissue and A-150 plastic. Because of the close match in the 
hydrogen abundance in these materials, the principal uncertainty is 
due to the kerma factors of carbon and oxygen. We have measured 
carbon kerma factor values of 0.183 +- 0.015 10-* cGy cm? and 
0.210 +- 0.16 10-§ cGy cm? at 14.1-MeV and 15-MeV neutron 
energy, respectively. A preliminary value of 0.297 +- 0.03 10-® 
cGy cm? has been determined at 17.9 MeV. A recent microscopic 
cross section measurement of the (n,n’3a) reaction in carbon at 
14.1-MeV energy gives a kerma factor of 0.184 +- 0.019 10° cGy 
cm? in agreement with the present result. 9 refs., 4 figs., 2 tabs. 
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21599 (INIS-SU—315, pp 32-35) Calculation of the cross 
sections of very low energy neutron scattering on magnetic 
structure inhomogeneities in ferromagnetic films. Stepanov, 
A.V.; Shelagin, A.V. (AN SSSR, Moscow. Inst. — te 
Issledovanij). 1984. (In Russian). NTIS (US Sales Only), PC 
Al18/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The DWBA-calculation of the angle distribution of very low 
energy polarized neutrons scattered by magnetiszation inhomogen- 
eities in thin ferromagnetic films is presented. The possibility of dis- 
crimination of contributions of different neutron depolarizaiion 
mechanisms is considered. 


21600 (INIS-SU—315, pp 36-39) On an accuracy of the 
Snell's law for slow neutrons. Masalovich, S.V.; Frank, A.I. 
ae) Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In 
Russian). NTIS (US Sales Only), PC A18/MF AOl1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The problem of to what degree the Shellius law is obeyed in 
reflection and refraction of neutron waves is discussed. It has been 
shown that in some cases the law is broken. An expression for the 
angle of reflection of a neutron wave is presented. 


21601 (INIS-SU—315, pp 223-227) Neutron production 
in uranium and aluminium by neutrons with the initial energy 
of 15 MeV. Broder, D.L.; Gotlib, D.I.; Gureev, V.I.; Lesh- 
chenko, B.E.; Leshchiner, M.E.; Matvejkov, N.I.; Strzhak, 
V.1; Khandurov, N.V. (Kievskij Gosudarstvennyj Univ., 
Ukrainian SSR). 1984. (In Russian). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The neutron leakage spectra over spherical uranium and alu- 
minium shells surrounding a neutron source with the energy of 15 
MeV have been measured using the scintillation spectrometer. The 
TG, n)*He reaction was used as a neutron source. The following 
attenuation coefficients of neutron sources by shells have been ob- 
tained: Ksub(U)=1.76 +- 0.05 and Ksub(Al)=2.35 +- 0.2. Neu- 
tron spectra over spherical shells, observed at the angles of 0 deg 
and 90 deg have been presented. 


21602 (INIS-SU—315, pp 237-243) On the integral reac- 
tor experiments on measuring neutron resonance absorption in 
*°°U, Laletin, N.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
out awe 9? 1984. (In Russian). NTIS (US Sales 

PC A18/MF A0Ol. File Number DE86780375. 
(CONF-83 10228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Conditions of reactor experiments organization for the aim 
of receiving characteristics of resonance neutron absorption by 
238U), which are described in literature, are analyzed. Possible con- 
ditions of organization of integral experiments permitting to reduce 
uncertainty in resonance absorption cross-section approximately 5 
times (from 2.5+5% up to 05.5+ 1%) are under discussion. 


21603 (INIS-SU—315, pp 355-359) BRAND program 
complex for neutron-physical experiment simulation by the 
Monte-Carlo method. Androsenko, A.A.; Androsenko, P.A. 
(Gosudarstvennyj Komite ee Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fi Ehnergeticheskij Inst.). 1984. 
(In Russian). NTIS (US Sales Only), PC A18/MF A0O1. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Possibilities of the BRAND program complex for neutron 
and -radiation transport simulation by the Monte-Carlo method 
are described in short. The complex includes the following mod- 
ules: geometric module, source module, detector module, modules 
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of simulation of a vector of particle motion direction after interac- 
tion and a free path. The complex is written in the FORTRAN lan- 
gauage and realized by the BESM-6 computer. 


21604 (INIS-SU—315, pp 71-75) Resonance neutron re- 
actions on nuclei of atoms and molecules accompanied by 
electron-vibrational transitions under action of laser radiation. 
Baryshevskij, V.G.; Gorcharuk, I.M. (Belorusskij Gosu- 
darstvennyj Univ., Minsk). 1984. (In Russian). NTIS (US 
Sales Only), PC Al8/MF AO1. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Resonance neutron scattering on nuclei of molecules excited 
by laser radiation is under consideration. It is shown that neutron 
scattering amplitudes have additional resonances depending on the 
energy of neutrons. They are separated from the main resonance to 
a distance, equal to the sum of molecule excitation energy and an 
integral number of light quanta. Cross-section of an additional 
single-photon resonance in neutron scattering on uranyl molecules 
is determined: o(1)=0.0025tauo, where tauo is a cross-section of res- 
onance scattering on a molecule free of a field. 


21605 (INP—1179/AP) Energy corrections in pulsed 
neutron measurements for cylindrical geometry. Drozdowicz, 
K.; Woznicka, U. (Institute of Physics and Nuclear Tech- 
niques, Krakow (Poland); Institute of Nuclear Physics, 
Krakow (Poland)). 1982. 34p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700890. 

A solution of the thermal neutron diffusion equation for a 
two-region concentric cylindrical system, with a constant neutron 
flux in the inner medium assumed, is given. The velocity-averaged 
dynamic parameters for thermal neutrons are used in the method. 
The corrections due to the diffusion cooling are introduced into the 
dynamic material buckling and into the velocity distribution of the 
thermal neutron flux. Detailed relations obtained for a hydrogenous 
moderator are given. Results of the measurements of the thermal 
neutron macroscopic absorption cross-sections for the samples in 
the two-region cylindrical systems are presented. 


21606 (JAERI-M—84-216) Accuracy estimation on neu- 
tron penetration calculation through concrete shield with 
PALLAS codes using bunched component nuclides of con- 
crete, Sasamoto, Nobuo; Kotegawa, Hiroshi. (Japan Atomic 
— Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai Research Establishment). 
ine 1984. 2ip. (In Japanese). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86700891. 

In order to improve computational efficiency of PALLAS 
code, an accuracy is estimated on the neutron penetration calcula- 
tion through a concrete shield, using bunched component nuclides 
of concrete. The calculated fast neutron flux is observed to depend 
weakly on how the nuclides are bunched. Contrary to this, the cal- 
culated thermal neutron fluxes are strongly dependent on the 
manner of bunching, mainly due to the fact that iron cross section 
has exceptionally large negative sensitivity to thermal neutron flux. 


- (JINR—16-85-121) Table of data stopping powers 

a ranges for relativistic heavy ions in different 
structural and Khenniger, Yu. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 18p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700894. 

Stopping powers and ranges of p, a, %C, **Ne, “Ar, °*Fe, 
238U with energy from 10 MeV/a.e.m. to 10 GeV/a.e.m. carried 
out according to STOPOW/82 program are presented. The mini- 
mum ion energy accessible to this program is 1 keV/a.e.m. Struc- 
tural shielding and detecting materials typical of accelerators (con- 
crete, iron, copper, water, air, lucite, LiF) are chosen as these for 
which stopping powers and ranges of ions are presented. All rela- 
tivistic and low energy corrections studied now were taken into 
consideration in the calculations. Additional revision of the 
STOPOW/82 program has been done for gaseous target. 
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21608 (JINR—E-2-85-167) Monte-Carlo calculations of 
muon energy losses due to production. Todorova, G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1985. 5p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86700825. 

For pair production energy losses of high energy muons 
none of the standard methods for simulation can be used to gener- 
ate accurately the so-called “catastrophic” losses. The accurate 
method for full Monte-Carlo generation of pair production energy 
losses is presented. 


21609 (KEK—83-22) Anomalous scattering factors _ 
synchrotron radiation users, calculated using Cromer and 
Liberman’s method. Sasaki, Satoshi. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Jan 1984. 137p. 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
DE86700826. 

Anomalous scattering factors f’ and f’ have been calculated 
for the atoms Li through Bi, plus U, using the relativistic treatment 
described by Cromer and Liberman (1970, 1981). The tables pre- 
sented in this paper include values (i) in the wavelength range from 
0.1 to 2.89 A in 0.01 A intervals and (ii) in the neighborhood of the 
K,Li,L,, and Ls absorption edges in 0.0001 A intervals. 


21610 (KFKI—1985-39) SESHOM a program for second- 
stage homogenization. Tran Dinh Tri; Makai, M. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). Apr 1985. 40p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700892. 

An experimental cassette homogenization method known as 
SESHOM is presented. The theory of the method is based on the 
solution of the diffusion equation (DE) within a cassette - utilizing a 
slightly modified SNAP algorithm - with prefixed boundary condi- 
tions which are selected so that the flux distribution at the bounda- 
ry of any cassette may be expressed with the help of the authors’ 
prefixed boundary conditions. The present report may serve as a 
users manual for the SESHOM program. 


21611 (LAFI—065) Calculation of the effective cross sec- 
tions for atomic displacements resulted from impact mecha- 
nism under electron, neutron and gamma radiation. Maklet- 
sov, A.A.; Ulmanis, U.A.; Shlikhta, G.A. (AN Latvijskoj 
SSR, Riga. Inst. Fiziki). 1984. 33p. (In Russian). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86700827. 

Main regularities for atomic displacements in crystalline 
solids under electron, neutron and gamma-irradiation are studied. 
Point defect formation by the impact mechanism is considered. 
Some formulae have been given to calculate atomic displacement 
effective cross sections, the number of atomic displacements as well 
as some other values which are characteristic for irradiation of 
solids. The results of numerical calculations for atomic displace- 
ment cross sections have been presented for different materials 
under the electron and gamma-radiation effect. The data obtained 
are recommended to estimate the degree of radiation damage in 
solids under various irradiation conditions. 


21612 (N—86-14078, pp vp) Determination of neutron 
discrete 


flux distribution by using ANISN, a one-dimensional 
S sub n ordinates transport code with ic scattering. 
Ghorai, S.K. Sep 1983. NTIS, PC A18/MF AO1. 

In 1983 NASA/ASEE Summer Faculty Fellowship Re- 
search Program research reports. 

The purpose of this project was to use a one-dimensional dis- 
crete coordinates transport code called ANISN in order to deter- 
mine the energy-angle-spatial distribution of neutrons in a 6-foot 
cube rock box which houses a D-T neutron generator at its center. 
The project was two-fold. The first phase of the project involved 
adaptation of the ANISN code written for an IBM 360/75/91 com- 
puter to the UNIVAC system at JSC. The second phase of the 
project was to use the code with proper geometry, source function 
and rock material composition in order to determine the neutron 
flux distribution around the rock box when a 14.1 MeV neutron 
generator placed at its center is activated. 
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21613 (RAL—85-050) Neutron scattering from a substitu- 
oan * mass defect. Williams, R.D.; Lovesey, S.W. (Ruther- 
Us ‘s ppleton Lab., Chilton (UK)). Jun 1985. 30p. NTIS 

sales Only), A03/MF AOl. File Number 
OE86700883. 

The dynamic structure factor is calculated for a low concen- 
tration of light mass scatterers substituted in a cubic crystal matrix. 
A new numerical method for the exact calculation is demonstrated. 
A local density of states for the low momentum transfer limit, and 
the shifts and widths of the oscillator peaks in the high momentum 
transfer limit are derived. The limitations of an approximation 
which decouples the defect from the lattice is discussed. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 21017 
6560 Solid-state Physics 


21614 (FEI—1578) Mathematical problems of dislocation 
dynamics in the elastic field of point defects. 4. Quasirandom 
vibrations of dislocation segment in elastic field of point 
defect. Kamaev, D.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ergeticheskij Inst.). 1984. 17p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700822. 
Minor periodic perturbations in infinite Hamiltonian systems 

on Hilbert manifolds have been considered. Conditions of coarse 
homoclinic trajectory emergence in perturbated systems are found. 
The results obtained are applied to the problem of induced virbra- 
tions of the dislocation segment in the elastic field of a point defect. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 20255, 20259, 21793 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 21209, 21254, 21425, 21757 


21615 (CONF-821227—, pp 45-55) Energy in gravita- 
tional theories: definition, positivity theorems, and stability. 
Deser, S. (Brandeis Univ., Waltham, MA). 1984. New York 
Academy of Sciences, 2 East 63rd Street, New York, NY 
10021. File Number T185010843. 

From 11. Texas symposium on relativistic astrophysics; 
Austin, TX, USA (12 Dec 1982). 

Available from Annals of the New York Academy of Sci- 
ences, Volume 422, Mar 23, 1984. 

This paper is intended to explain and summarize the positive 
energy and stability results that have recently been established in 
gravitational theories. Apart from its essential bearing on any field 
theoretical model, stability is obviously important to considerations 
on the early universe and cosmology, particularly since the author 
sees that it can now be applied to systems with nonvanishing cos- 
mological constant A. Whatever the ultimate form, at trans-Planck 
scales, of the correct gravitational theory, it seems likely that these 
results will remain physically relevant to the present effective 
models, such as general relativity and supergravity. Because it is 
often a subject of confusion, the paper begins with a review of the 
physical significance and domain of applicability of the notion of 
energy. Then it implements this physics with a more formal defini- 
tion which is simple, invariant, and reflects the circumstances under 
which energy makes sense. The known positive energy and stability 
theorems are then given for the various models of current interest. 
The paper also tries to show explicitly how they can be derived 
from simple supersymmetry ideas. Semiclassical stability, Kaluza- 
Klein models, and some other theories are also briefly considered. 


21616 (GSI—85-43-Prepr.) Level density of a Fermi gas 

with pairing interactions. Grossjean, M.K.; Feldmeier, H. 

Gesellschaft fuer Schwerionenforschung m. b. H., Darmstadt 

Germany, F.R.)). Sep 1985. 3ip. NTIS. PC B02; Available 
NTIS as TIB/B85-14365. 
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Also published in Nucl. Phys., A (21 Oct 1985) v. 444(1) p. 
113-132. 

The paper presents the level density for a Fermi gas with 
pairing interactions. First an approximate partition function is de- 
rived in terms of a universal function. Then a modified saddle point 
method is used for the inverse Laplace transformation to obtain an 
algebraic expression which does not diverge at the ground state. 
This method was applied to the normal Fermi gas as well as to the 
paired Fermi gas. The results are compared to the standard and to 
the backshifted Fermi gas level density. 


21617 (INIS-SU—314, pp “ 187) we as form of rela- 
tivistic equations of motion in a model of singular lagrangian 
formalism. Gajda, R.P.; Tiecteeiie A.A.; Klyuchkovskij, 
Yu.B. (AN Ukrainskoj SSR, Lvov. Inst. Prikladny kh Prob- 
lem Mekhaniki i Matematiki). 1983. (In Russian). NTIS (US 
Sales Only), PC Al7/MF AO1. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

The purpose of the paper is to develope the way of transi- 
tion from equations of motion in singular lagrangian formalism to 
three-dimensional equations of Newton type in the prompt form of 
dynamics in the framework of c? parameter expansion (s. c. quasire- 
lativistic approaches), as well as to find corresponding integrals of 
motion. The first quasirelativistic approach for Dominici, Gomis, 
Longhi model was obtained and investigated. 


21618 (INIS-SU—314, pp 51-53) On the connection be- 
tween the solutions of quantum and classical triangle equa- 
tions. Bazhanov, V.V.; Stroganov, Yu.G. 1983. NTIS (US 
Sales Only), PC A17/MF AOl. File Number DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Functional analysis of quantum and classical Yang-Baxter 
equations was conducted. The identity of solutions of functional tri- 
angle equations for the set of meromorfic functions of the complex 
variable is shown. 


21619 (INIS-SU—314, pp 164-178) On the summation of 
interactions of a particle system in quasirelativistic mechan- 
ics. Gajda, R.P.; Klyuchkovskij, Yu.B.; Tretyak, V.I. (AN 
Ukrainskoj SSR, Lvov. Inst. Prikladnykh Problem Me 

iki i Matematiki. 1983. (In Russian). NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86780404. (CONF 
8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 

Consideration is being given to some possibilities of using 
the lagrangian formalism of the classical relativistic theory of direct 
interaction for study of the problem of interaction summation. 
These possibilities are based on two important advantages of the 
mentioned approach: linearity of equations expressing conditions of 
Poincare-invariance and the use of physical particle coordinates as 
basic variables. The general advantage is a random finite C? ap- 
proximation found in the framework of lagrangian formalism admit- 
ting superposition of interaction potentials of certain clusters com- 
posing the system of particles. The transition to hamiltonian formal- 
ism was accomplished apparently as a second c C? approximation. 
As a result of it and in the assumption of interaction lagrangian 
pairity the general expression for an N-particle system hamiltonian 
(as well as other canonical generaters of Poincare group) was ob- 
tained. It can be considered as a rule of interaction summation in 
canonical formalism. The rule of summation both of interparticle 
interactions and interactions of separate charges with external field 
was found in the same approximation for the system of N charged 
particles located in an external electromagnetic field. 


21620 (INIS-SU—314, pp See agg pes of Hilbert 
and Belinfante energy-momentum tensors. ov, A.A,; 
Mestvirishvili, M.A. 1983. (In Russian). nis (Us Sales 
Only), PC Al7/MF AOl. File eaber DE86780404. 
(CONF-8307163—Vol.1). 

From 6. international seminar on high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1983). 
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Equivalence of Hilbert and Belinfante energy-momentum 
tensors is shown in the case when the lagrangian contains the de- 
rivatives of the symmetrical tensor field to the third order inclusive. 
It is shown, taking the lagrangian of field gravitation theory as an 
example, that not only a canonical but also the equivalence Hilbert 
and Belinfante energy-momentum tensors are not gauge-invariant 
ones. Gauge invariance of the energy-momentum tensor doesn’t in- 
fluence the observed physical values constructed on its basis. 


21621 (INP—1170/PL) On the problem of inertial 
motion. Kajfosz, J. (Institute of Physics and Nuclear Tech- 
niques, Krakow (Poland); Institute of Nuclear Physics, 
Krakow (Poland)). 1982. 23p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700789. 

The character of inertial motion is investigated and two 
theories, special relativity and Lorentzian ether theory, are com- 
pared. We distinguish between formal and physical relativity of in- 
ertial motion. We argue that, while the former is well-established 
and experimentally proved, the latter is incompatible with special 
relativity. This leads to the conclusions that inertial motion is phys- 
ically absolute, that special relativity is incomplete and requires ex- 
tension, and that the Lorentz theory is its logical continuation. 
Some epistemological consequences of this approach are briefly dis- 
cussed. 


21622 (INP—1194/PL) Toward an exact formulation of 
special relativity. Kajfosz, J. (Institute of Physics and Nucle- 
ar Techniques, Krakow (Poland); Institute of Nuclear Phys- 
ics, Krakow (Poland)). 1982. 13p. NTIS ag Sales Only), 
PC A02/MF AO1. File Number DE86700790. 

In order to clear up some controversial problems of special 
relativity new terms for the expression of inertial motion are intro- 
duced and it is showed that although the descriptions of two identi- 
cal physical systems moving with respect to one another can be 
equal, their physical states differ. Some epistemological conse- 
quences of this fact are briefly discussed. 


21623 (INS—501) Infinite dimensional algebra of N=1 
supergravity. Hori, Takayuki; Kamimura, Kiyoshi. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Jun 1984. 
39p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86700799. 

The global symmetry of N=1 supergravity in four dimen- 
sions, which remains in the physical gauge, is studied in detail. The 
theory is formulated in the light-cone framework and is completely 
described in terms of the physical components of fields. The rigid 
coordinate transformations shift the asymptotic value of gravition 
field at infinity, and the SU(1,1) generated by the transformations of 
the transverse coordinates is extended to an infinite dimensional al- 
gebra by combining supersymmetry. 


21624 (ITF—84-81-R) Remarks on the macroscopic de- 
scription of the microsystems. Kravchuk, N.V. (AN Ukrains- 
koj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1984. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700791. 

The problem of describing macroscopically quantum systems 
is investigated. The case of closed quantum mechanical systems is 
considered in detail. The structure of the macroscopic observables 
and states, their interrelations with the macroscopic features of cer- 
tain symmetries is investigated. The order and metric properties of 
the state spaces of such systems are described too. 


21625 (ITP—84-122-E) Relativistic density matrix in the 
diagonal momentum representation. Bose-gas. Makhlin, A.N.; 
Sinyukov, Yu.M. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). 1984. 18p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86700815. 

The relativistic-invariance treatment of the ideal Bose-system 
arising from the diagonal momentum representation for the density 
matrix is developed. The average occupation members and their 
correlators for statistical systems in arbitrary inertial frames are 
found on the equal-time hypersurfaces. The relativistic partition 
function method for the calculation of thermodynamic properties of 
gases moving as a whole is constructed. 
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21626 (JINR—R-2-85-140) ae oscillator: expansion 
of spheroidal basis over spherical and cylindrical. Mardoyan, 
L.G.; Pogosyan, G.S.; Ter-Antonyan, V.M.; Sisakyan, A.N. 

(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics; Erevanskij Gosudarstvennyj Univ. 
(USSR)). 1985. 12p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700793. 

Using the property of orthogonality of spherical radial wave 
functions over orbital quantum number 1, the coefficients are calcu- 
lated for the expansion of a cylindrical basis of an isotropic oscilla- 
tor (10) over a spherical basis. It is shown that these coefficients are 
expressed via the generalized hypergeometric function ;F2 from 
x=1 argument. The expansions of oblate spheroidal basis of 10 over 
a spherical and cylindrical basis are also investigated. The bound- 
aries R-+0 and R- infinity (R-parameter being a member of a defi- 
nition of spheroidal coordinates) in expansions of oblate and sphe- 
roidal basis of 10 are traced and some particular results are present- 
ed. 


21627 (JINR—R-2-85-141) Isotropic oscillator: spheroi- 
dal wave functions. Mardoyan, L.G.; Pogosyan, G.S.; Ter- 
Antonyan, V.M.; Sisakyan, A.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics; Ere- 
vanskij Gosudarstvennyj Univ. (USSR)). 1985. 16p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700794. 

Solutions of the Schroedinger equation are found for an iso- 
tropic oscillator (10) in prolate and oblate spheroidal coordinates. It 
is shown that the obtained solutions turn into spherical and cylin- 
drical bases of the isotropic oscillator at R--O and R— infinity (R is 
the dimensional parameter entering into the definition of prolate 
and oblate spheroidal coordinates). The explicit form is given for 
both prolate and oblate basis of the isotropic oscillator for the 
lowest quantum states. 


21628 (JINR—R-2-85-233) Equation of motion for a par- 
ticle with 1/2 spin in the octave basis. Yamaleev, R.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1985. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700795. 

A nonrelativistic equation of motion of a particle with 1/2 
spin on a three-dimensional sphere is generalized for the region of 
big velocities of motion. It is shown that the relativistic theory 
leads to doubling of the number of measurements from four-dimen- 
sional Euclidean space to 8-dimensional pseudoeuclidean space-time 
with the signature (+ +-+-+----). Relativistic equations of motion 
for 1/2 spin particles have been obtained on a 7-dimensional sphere 
in terms of actave basis and their infinite-dimensional analogues. 
The rule of octave matrixing has been introduced, and transforma- 
tional properties of equations with respect to an octave automor- 
phism group are considered. 


21629 (KFKI—1985-46) In favor of a Newtonian quan- 
tum gravity. Diosi, L.; Lukacs, B. (Hungarian Academy of 
Sciences, Budapest. Central Research Inst. for Physics). Apr 
1985. 9p. NTIS ( (US Sales Only), PC A02/MF AO1. File 
Number DE86700800. 

Arguments for creating a unified theory of Newtonian gravi- 
ty and quantum mechanics are listed. This nonrelativistic level is 
historically bypassed, however, conceptional problems anticipating 
some features of relativistic quantum gravity may come up. Starting 
from Wigner’s analysis on measurability in the relativistic case, a 
genuine uncertainty of the Newton potential is verified leading to 
the breakdown of the Schroedinger equation outside microscopic 
regions. 


21630 (LBL—20094) Einstein locality, EPR locality, and 
the significance for science of the nonlocal character of quan- 
tum theory. Stapp, H.P. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1985. Contract AC03-76SF00098. 9p. (CONF- 
8509231—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86005217. 

From Microphysical reality and quantum formalism; Urbino, 
Italy (25 Sep 1985). 
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The immense difference between Einstein locality and EPR 
locality is discussed. The latter provides a basis for establishing the 
nonlocal character of quantum theory, whereas the former does 
not. A model representing Heisenberg’s idea of physical reality is 
introduced. It is nondeterministic and holistic: the objects, measur- 
ing devices, and their environment are treated as an inseparable 
entity, with, however, macroscopically localizable attributes. The 
EPR principle that no disturbance can propagate faster than light is 
imposed without assuming any structure incompatible with ortho- 
dox quantum thinking. This locality requirement renders the model 
incompatible with rudimentary predictions of quantum theory. A 
more general proof not depending on any model is also given. A 
recent argument that purports to show that quantum theory is com- 
patible with EPR locality is examined. It illustrates the importance 
of the crucial one-world assumption. The significance for science of 
the failure of EPR locality is discussed. 


21631 (UCID—20588) Three-dimensional modeling with 
finite element codes. Druce, R.L. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 17 Jan 1986. Contract W-7405- 
ENG-48. 15p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86007208. 

This paper describes work done to model magnetostatic field 
problems in three dimensions. Finite element codes, available at 
LLNL, and pre- and post-processors were used in the solution of 
the mathematical model, the output from which agreed well with 
the experimentally obtained data. The geometry used in this work 
was a cylinder with ports in the periphery and no current sources 
in the space modeled. 6 refs., 8 figs. 


21632 (UFRJ-IF—21/83) Comments on a particle moving 
in homogeneous time varying force. Bahiana, M.P.; Wotza- 
sek, C.J. (Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 
1983. 1lp. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700796. 

The time-evolution operator is obtained for Hamiltonians 
that do not commute with themselves for different times by making 
a gauge-transformation. In the new gauge the problem has a simple 
solution if the potential obeys Laplace's equation. 


21633 (UFRJ-IF—24/83) Projective constrained vari- 
ational principle for a classical particle with spin. Amorim, 
R. (Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700797. 

A geometric approach for variational principles with con- 
straints is applied to obtain the equations of motion of a classical 
charged point particle with magnetic moment interacting with an 
external eletromagnetic field. 


21634 (UFRJ-IF—25/83) Comments on a direct aqprench 
to finding exact invariants for one-dimensional 
ent classical Hamiltonian. Castro Moreira, I. de. (Rio de Je- 
neiro Univ. (Brazil). Inst. de Fisica). 1983. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700798. 
A method introduced by Lewis and Leach for the obtention 
of exact invariants of the form I = = p sup(n) F sub(n) (q,t) for 
Hamiltonian systems, is generalized and applied directly on the 
equations of motion. It gives us a general procedure to generate 
exact invariants also for non Hamiltonian systems. 


21635 (UFRJ-IF—26/83) Motion of a classical 

point particle in a Riemann-Cartan space-time. Amorim, R. 
(Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1983. 14p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700801. 

A consistent set of equations of motion for classical charged 
point particles with spin and magnetic dipole moment in a Rie- 
mann-Cartan space-time is generated from a generalized Lagran- 
gean formalism. The equations avoid the spurius free helicoidal so- 
lutions and at the same time conserve the canonical condition of 
normalization of the 4-velocity. The 4-velocity and the mechanical 
moment are paralell in this theory, where the condition of ortho- 
gonality between the spin and the 4-velocity is treated as a non-ho- 
lonomic one. 
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REFER ALSO TO CITATION(S) 19715, 19716, 19717, 19722, 19725, 19726, 
21414, 21424, 21838 


21636 (EUR—9622, pp 453-458) Spectra of wind speed 
fluctuations met by a rotating blade, and resulting load fluctu- 
ations. Dragt, J.B. (Stichting Energieonderzoek Centrum 
Nederland, Petten). 1985. H.S. Stephens and Associates, 
Bedford, England. (CONF-841071—). 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

An element of a rotating blade of a HAWT will meet turbu- 
lent wind speed fluctuations, different from fluctuations seen by a 
stationary observer. One approach has been extended in this paper. 
Specific features are: homogeneity in the rotor planes assumed 
rather than isotropic turbulence; empirical formulas for turbulence 
spectra and coherence are used; the model works completely in fre- 
quency domain without numerical fourier transforms; and a simple 
fast algorithm is possible. The spectra and cross spectra of wind 
speed fluctuations agree with other models, apart from characteris- 
tic, but insignificant narrow dips in the main peaks at the integral 
multiples of rotation frequency. Using aerodynamic coefficients - 
both in the “equilibrium wake” and "frozen wake” approach - spec- 
tra of blade root moments, shaft torque and axial thrust are ob- 
tained. The paper discusses a preliminary comparison of model cal- 
culations with experimental spectra of rotor torque and axial force, 
measured in a 25 m diameter HAWT. It is concluded that there is a 
clear qualitative agreement, that most discrepancies can be ex- 
plained, but that a more accurate comparison needs more sophisti- 
cated dynamical analysis. (orig./HW). 


21637 (EUR—9622, pp 459-464) Unsteady aerodynamics 
of wind turbines. Hales, R.L. (Cranfield Inst. of Tech., Bed- 
ford, UK. School of Mechanical Engineering). 1985. HLS. 
elon) and Associates, Bedford, England. (CONF- 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
e atmospheric environment and operational conditions of 
a wind turbine are inevitably time unsteady; the effects of wind 
shear, tower shadow, yawed operation and rotation across the flow, 
gusting and turbulence are seen at the rotor blade element as peri- 
odic or random flow perturbations. The unsteady aerodymanic re- 
sponse to such flow perturbations is a primary input to the assess- 
ment of fatigue and strucural stability. The flow perturbation may 
be so severe as to lead to temporary flow separation along the 
blade, the resulting dynamic stall conditions involving both lift 
overshoot and negative pitching-moment damping. Dynamic stall 
represents a significant load excursion not predicted by the usual 
quasi-steady aerodynamics. Practical unsteady aerodynamic meth- 
ods have been developed for application to both horizontal-axis and 
vertical-axis wind turbines, and include a semi-empirical treatment 
of dynamic stall based on wind tunnel oscillating aerofoil test data. 
The approach is outlined and significant unsteady aerodynamic ef- 
fects for large horizontal-axis wind turbines are illustrated. (orig.). 
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= ALSO TO CITATION(S) 20649, 20762, 21245, 21761, 21773, 21776, 


21638 (CERN—85-07, pp 195-204) Analytical and nu- 
merical studies of plasma beat waves. Bingham, R.; Evans, 
R.G.; Cairns, R.A. (Science and Engineering Research 
Council, Chilton, UK. Rutherford Appleton Lab.; Saint An- 
drews Univ., UK. Mathematical Inst). 10 Jun 1985. NTIS 
(US Sales Only), PC Al11/MF AOl. File Number 
DE86780380. (CONF-840957—; ECFA—85/91). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 
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We analyze the saturation mechanism for the electrostatic 
plasma wave excited by two electromagnetic waves, and show that 
the level is determined not only by the relativistic frequency shift 
but also by the frequency shift produced by second harmonics of 
the electrostatic plasma wave. The frequency shift due to the 
higher harmonics dominates, with the frequency increasing rather 
than decreasing with amplitude. The positive frequency shift makes 
the wave stable to the development of strong turbulence. The ana- 
lytical results are directly checked by numerical simulations carried 
out using a 1-D particle in cell code showing excellent agreement 
between the two approaches. 


21639 (CONF-830198—1) Radial mode structure of cur- 
vature-driven instabilities in EBT. Spong, D.A. (Oak Ridge 
National Lab., TN (USA)). 11 Jan 1983. Contract AC05- 
840R21400. 51p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86003082. 

From US/Japan workshop on hot electron physics; Austin, 
TX, USA (10 Jan 1983). 

Viewgraphs describe the theoretical treatment of the radial 
mode structure of plasma instabilities in the Elmo Bumpy Torus. 
The calculation retains nonlocal structure of the modes, connects 
inner and outer ring regions together, uses a self-consistent finite 8, 
includes the relativistic effects for the hot electron ring, and exam- 
ines a wide range of parameters. (WRF) 


21640 (DOE/ET/53088—209) Theory of ion-tempera- 
ture-gradient-driven turbulence in tokamaks. Lee, G.S.; Dia- 
mond, P.H. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Jan 1986. Contract FG05-80ET53088. 64p. 
(IFSR—209). NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86006999. 

An analytic theory of ion-temperature-gradient-driven turbu- 
lence in tokamaks is presented. Energy-conserving, renormalized 
spectrum equations are derived and solved in order to obtain the 
spectra of stationary ion-temperature-gradient-driven turbulence. 
Corrections to mixing-length estimates are calculated explicitly. 
The resulting anomalous ion thermal diffusivity chi/sub i/ = 
0.4[(ar/2)in(1 + eta/sub i/)]? [(1 + eta/sub i/)/tau]? rho/sub s/?c/ 
sub s//L/sub s/ is derived and is found to be consistent with ex- 
perimentally-deduced thermal diffusivities. The associated electron 
thermal diffusivity and particle and heat-pinch velocities are also 
calculated. The effect of impurity gradients on saturated ion-tem- 
perature-gradient-driven turbulence is discussed and a related expla- 
nation of density profile steepening during Z-mode operation is pro- 
posed. 35 refs., 4 figs. 


21641 (DOE/ET/53088—225) Destabilization of Alfven- 
resonant modes by resistivity and diamagnetic drifts. Ayde- 
mir, A.Y.; Hazeltine, R.D.; Meiss, J.D.; Kotschenreuther, 
M. (Texas Univ., Austin (USA). Inst. for Fusion Studies). 
Feb 1986. Contract FG05-80ET53088. 15p. (IFSR—225). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86006009. 

The existence of unstable resistive drift-Alfven modes is 
shown. The modes, driven by nonuniformities in the diamagnetic 
drift frequency, are unstable even when the associated purely resis- 
tive mode is stable. The growth rate has a weak, eta/sup 1/4/, de- 

on resistivity. Because of their large growth rates, they 
may play an important role in tokamak confinement. 13 refs., 3 figs. 


21642 (DOE/ET/53088—226) Class renormalization: is- 
lands around islands. Meiss, J.D. (Texas Univ., Austin 
(USA). Inst. for Fusion Studies). Feb 1986. Contract FG05- 
80ET53088. 25p. (IFSR—226). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86007426. 

An orbit of “class” is one that rotates about a periodic orbit 
of one lower class with definite frequency. This contrasts to the 
“level” of a periodic orbit which is the number of elements in its 
continued fraction expansion. Level renormalization is convention- 
ally used to study the structure of quasi-periodic orbits. The scaling 
structure of periodic orbits encircling other periodic orbits in area 
preserving maps is discussed here. Fixed points corresponding to 
the accumulation of p/q bifurcations are found and scaling expo- 
nents determined. Fixed points for q > 2 correspond to self-similar 
islands. Frequencies of the island boundary circles at the fixed 
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points are obtained. Importance of this scaling for the motion of 
particles in stochastic regions is emphasized. 


21643 (DOE/ET/53088—227) Simulation study of two- 
ion hybrid resonance heating. Riyopoulos, S.; Tajima, T. 
(Texas Univ., Austin (USA). Inst. for Fusion Studies). Feb 
1986. Contract FG05-80ET53088. 43p. (IFSR—227). NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86007427. 

A one-dimensional low-noise, low-frequency electromagnetic 
particle simulation code that is appropriate for investigation of ion 
cyclotron resonance heating (ICRH) is developed. Retaining the 
hyperbolicity of the electromagnetic waves and exploiting nearly 
one-dimensional characteristics (perpendicular to the external mag- 
netic field) of the ICRH, we use the guiding center electron ap- 
proximation for the transverse electronic current calculation. We 
observe mode conversion of the incoming magnetosonic wave into 
the electrostatic ion-ion hybrid mode accompanied by strong ion- 
heating. The dependence of this heating on the different plasma pa- 
rameters is examined through a series of simulations, focusing 
mainly on wave incidence from the high field side. Because K/sub 
parallel/ = 0 in our runs, the conventional Landau damping cannot 
explain the ion heating. Non-linear mechanisms for energy transfer 
are discussed. Our numerical results demonstrate the importance of 
the non-linear wave particle interaction for energy transfer are dis- 
cussed. Our numerical results demonstrate the importance of the 
non-linear wave particle interaction for energy absorption during 
radio frequency heating in the ion cyclotron regime. 32 refs., 17 
figs. 


21644 (L[AE—3839/7) Modern problems on the tokamak 
studies. Razumova, K.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 28p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86700828. 

Experimental data are briefly reviewed on the following 
main directions of the Tokamak program studies obtaining current 
stationary-flow over a plasma; studying limiting values of pressure 
and plasma stability margin, physical causes leading to elevated 
energy losses and losses of particles from a plasma, purification of 
plasma from impurities. A possibility is shown of obtaining energet- 
ically economical and relatively pure modes using the method of 
correct plasma filament formation by redistribution of commis- 
sioned capacities and cooling plasma periphery by radiation. 


(IFTAR-LOP—53-1985) Cooled surface barrier 
detectors test experiment on T-10 tokamak. Bogatu, N.; 
Falie, D.; Lazarovici, D.; Dobrovskii, G.A. (Institutul Cen- 
tral de Fizica, Bucharest (Romania); Institutul de Fizica si 
Tehnologia Aparatelor cu Radiatii, Bucharest (Romania)). 
Feb 1985. 1lp. NTIS (US Sales Only), PC A02/MF AOl. 
File Number 1E86700835. 

In order to test the solutions chosen for the detection sys- 
tems of the soft X-ray analysers built for tokamak plasma diagnos- 
tics an experiment has been carried out using a set of three surface 
barrier detectors together with their associated electronics. By 
cooling the detectors at liquid nitrogen temperature the detector 
noise level has been reduced by a factor of 2 x 10“ The experiment 
carried out successfully on the T-10 tokamak, provided some phys- 
ical information about the plasma behaviour (sawteeth period, pres- 
ence of phase inversion surface, higher frequency oscillations super- 
posed over the sawteeth ones). 


21646 (INIS-BR—399, pp 147) Activities with the small 
tokamak of the Institute of Physics of the University of Sao 
Paulo and future developments. Nascimento, I.C. do. (Sao 
Paulo Univ., Brazil. Inst. de Fisica). 1984. NTIS (US Sales 
Only), PC A16/MF AOl. File Number DE86700663. 
(CONF-8408 159—Vol.3). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 
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21647 (PPJ—680) Relativistic v-vectorsub(p) x B-vector 
acceleration of charged particles by an obliquely propagating 
electrostatic wave. Sakai, K.; Takeuchi, S.; Matsumoto, M. 
(Nagoya Univ. (Japan). Inst. "of Plasma Physics). May 1984. 
14p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700845. 

A relativistic theory is developed for the v-vectorsub(p) x B- 
vector acceleration of charged particles trapped by an electrostatic 
wave. The amplitude E the of electric field, the »hase velocity v- 
vectorsub(p) and the angle theta between v-vectorsub(p) and the 
ps apree magnetic field B-vector are arbitrary. If E/B > 1/V2 and 

the angle theta is appropriately chosen, initially trapped particles 
never detrap and an indefinite increase of the particle energy takes 
place. 


21648 ee eee, Effects of neutrals on particle trans- 
port of a plasma. Hirano, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jun 1984. lip. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700829. 

If the ambipolar motion of the plasma across the magnetic 
field is affected by the field braiding or the end shorting effects, 
completely different behaviors of the plasma appear whether the 
gas is injected by a puff or a pellet. In the case of gas puffing any 
steady state recycling may not be possible since a large friction 
force from neutrals is always rendered to pinch the plasma in. Neu- 
trals injected by a pellet follow up quickly to the plasma flow to 
eliminate the friction between, so that no enhanced transport by 
neutrals on the classical one is expected. 


21649 (IPPJ—682) Impurity origin during ICRF heating 
in JIPP T-ITU tokamak. Noda, N.; Watari, T.; Toi, K. 
or Univ. (Japan). Inst. of Plasma Physics). ‘Jun 1984. 

26p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86700830. 

Replacing stainless steel limiters by graphite limiters, we 
found that radiation from iron and titanium ions was significantly 
reduced. Total radiation and loop voltage also decreased. This indi- 
cates the limiters are the major impurity sources both in Ohmic and 
RF heating phases. Although titanium radiations increased with RF 
power injected by an antenna with a titanium Faraday shield, the 
maximum intensity was much smaller than those in experiments 
where the titanium-flashed stainless steel limiters were used. Thus it 
has been found that a Faraday shield is less important as an impuri- 
ty source than limiters. Toroidal asymmetry observed for OII radi- 
ations suggests that the energetic charge-exchange neutrals play a 
role in releasing oxygen from the wall and that those energetic par- 
ticles are relatively abundant in the toroidal sections near the anten- 
na. The radiation H sub(a) + D sub(a) decreases during the RF 
pulse around the limiter, which may be due to the change in hydro- 
gen/deuterium recycling at the limiter. The reduction of H sub(a) 
+ D sub(a) is greater with graphite limiters than with stainless 
steel limiters. The relation between recycling and impurity release 
is briefly discussed. 


21650 (IPPJ—683) Visible-light imaging MHD studies of 
the edge plasma in the JIPP-T-ITU tokamak. Yamazaki, K.; 
Haba, K.; Hirokura, S. we. Univ. (Japan). Inst. of 


Plasma Physics). Jun 1984. 15p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86700836. 

MHD activity and turbulence near the plasma edge are stud- 
ied on the JIPP-T-IIU tokamak using a new high-speed visible-light 
image-converter video-camera system. Different from conventional 
cinefilm and photo-diode array systems, this system is convenient 
for the instantaneous display of the high-speed optical plasma 
images after plasma discharges. The effectiveness of this instrument 
for the research of the plasma wall interaction is demonstrated in 
this experiment. The observed characteristics on the edge-plasma 
behavior are as follows: (1) The helical mode structure of the lumi- 
nous plasma boundary suggesting plasma-surface interaction is iden- 
tified in the case of OH or ICRF-heated discharge. (2) In the LH- 
current drive case, no clear large-scale coherent modes are identi- 
fied, however, on the initial stage a medium-scale turbulence 
(lambda-- a few cm, f -- ten kHz) is found. (3) Before current dis- 
ruptions, an m=2 or m=3 helical mode is found and up-down 
asymmetric light emissions are often observed during disruptions. 
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21651 (IPPJ—684) Abnormal energy deposition on the 
wall through plasma disruptions. Yamazaki, K.; Schmidt, 
G.L. (Nagoya "Univ. (Japan). Inst. of Plasma Ph ysics). Jul 
1984. 23p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700843. 

The dissipation of plasma kinetic and magnetic energy 
during sawtooth oscillations and disruptions in tokamaks is ana- 
lyzed using Kadomtsev's disruption model and the plasma-circuit 
equations. New simple scalings of several characteristic times are 
obtained for sawteeth and for thermal and magnetic energy 
quenches of disruptions. The abnormal energy deposition on the 
wall during major or minor disruptions, estimated from this analy- 
sis, is compared with bolometric measurements in the PDX toka- 
mak. Especially, magnetic energy dissipation during current termi- 
nation period is shown to be reduced by the strong coupling of the 
plasma current with external circuits. These analyses are found to 
be useful to predict the phenomenological behavior of plasma dis- 
ruptions in large future tokamaks, and to estimate abnormal heat 
deposition on the wall during plasma disruptions. 


21652 (IPPJ—685) Turbulent diffusion for the radial 
twist map. Hatori, Tadatsugu; Kamimura, Tetsuo; Ichikawa, 
Y.H. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Jul 
1984. 22p. NTIS (US Sales Only), PC A02/MF AOI1. File 
Number DE86700840. 

An analytical tool is given to study the statistical properties 
of the radial twist map, Xsub(n+1) = Xsub(n) + a(Ysub(n+1)) 
and Ysub(n+1) = Ysub(n) + Af(Xsub(n)), with arbitrary rotation 
number a(Y) and arbitrary periodic force f(X). The case for which 
f(X)=sin 27X and with arbitrary a is treated in the region of large 
A. The turbulent diffusion coefficient D for the chaotic orbit re- 
laxes as tsup(-1/2) to A?/4, except for the case of the standard map, 
where the eventual value of D is different from A2/4. 


21653 (IPPJ—687) Numerical analysis on the ion a 
ratios in a steady state hydrogen plasma. Fukumasa, Osamu; 
Saeki, Setsuo; Osaki, Katashi; Sakiyama, Satoshi; Itatani, 
Ryohei. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Jul 1984. 44p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86700841. 

Ion species ratios in a hydrogen plasma are calculated sys- 
tematically as a function of plasma parameters, i.e. the electron den- 
sity, the electron temperature, the pressure of hydrogen gas and the 
plasma volume. Furthermore, in the present analysis, the recombi- 
nation factor for hydrogen atoms at the wall surface of a vacuum 
vessel is treated as another plasma parameter. The most significant 
point is that ion species ratios depend strongly not only on plasma 
parameters, but also on the recombination factor. The proton ratio 
increases with decreasing value of the recombination factor. Pri- 
mary electrons also play an important role for ion species ratios, 
and the presence of primary electrons causes the proton ratio to de- 
crease. 


21654 (PPJ—688) 7 simulation using NBI 
beam and ICRF wave. Ogawa, Y.; Hamada, Y. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Jul 1984. 27p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86700831. 

A new idea to produce the distribution function similar to 
that of alpha-particles in an ignited plasma has been proposed. This 
concept is attributed to the acceleration of the injected beam up to 
about 1 MeV/nucleon by the ICRF wave with cyclotron higher 
harmonics. This new method makes it possible to perform the simu- 
lation experiments for alpha-particles under the condition of moder- 
ate plasma parameters (e.g., Tsub(e) = 4 keV, nsub(e) = 3.5 x 
10*°m* and B sub(T) = 3 T). And it is found that 3wsub(ci) ICRF 
wave is preferable compared with other cyclotron harmonics, from 
the viewpoints of the effective tail formation with smaller bulk ion 
heating and lower amplitude of the applied electric field. The for- 
mula for the maximum energy of the extended beam is also derived. 
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21655 (IPP J—690) Plasma heating, confinement and sta- 
bilization experiments in axisymmetric mirror-cusp device. 
Okamura, S.; Kumazawa, R.; Adati, K. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Aug 1984. 16p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700832. 

paper describes recent experimental results of ICRH 
plasma production, RF plugging and ambipolar potential plugging 
in RFC-XX-M (IPP, Nagoya). Results of ICRF heating and RF 
stabilization in HIEI (Kyoto) are also described. 


21656 (iPPJ—691) Effects of neutrals on internal forces 
and thermal conduction of a plasma in a magnetic field. 
Hirano, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Aug 1984. 20p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86700833. 

Using the Chapman-Enskog approximation the Boltzmann 
equation has been solved to obtain friction and thermal forces ap- 
pearing between ions and their parent atoms remaining in a plasma. 
The heat fluxes due to thermal conduction through ions and atoms 
have also been evaluated. Charge transfer and the elastic scattering 
assuming the Sutherland potential have been adopted as the basic 
collision process between ions and atoms. It has been demonstrated 
that thermal force on neutrals always pushes them toward higher 
temperature region across a strong magnetic field but colder place 
along the field lines if the temperature is higher than 25 eV. A very 
small amount of neutrals, e.g., 1 ppm to the ion density, is found to 
be enough for neutrals transfering even much larger heat flux than 
the one by ion thermal conduction loss at a fusion temperature. 


21657 (PPJ—692) Population inversion in a recombining 
hydrogen plasma interacting with a helium gas. Oda, To- 
shiatsu; Furukane, Utaro. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Aug 1984. 16p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86700842. 

A numerical investigation has shown that the population in- 
version between the levels with the principal quantum number i=2 
and 3 takes place in a recombining hydrogen plasma which is inter- 
acting with a cool and dense helium gas on the basis of a colli- 
sional- radiative (CR) model. Overpopulation density Ansz, which is 
defined as the difference between the population densities per unit 
statistical weight of the upper and lower excited levels 3 and 2, is 
found to be much higher than a threshold level for the laser oscilla- 
tion in the quasi-steady state when the hydrogen plasma with 
nsub(e) = 10%%--10'*cm® interacts with the helium gas with pres- 
sure of --50 Torr. 


21658 (IPP J—694) Limits of possible operation of the R- 
tokamak due to ideal MHD instabilities. Naitou, H.; Yama- 
zaki, K.; Takemoto, Y.; Abe, Y.; Gruber, R.; Saurenmann, 
H.; Troyon, F. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). 1984. 3lp. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700844. 

A series of MHD stability calculations has been made with 
the ERATO code to know the maximum 8 which can be expected 
for the R-Tokamak using the parameters of the second phase design 
(an aspect ratio of 2.75, ellipticity of 1.8 and triangularity of 0.3). 
The highest 8 obtained under the condition that both the n=1 free 
boundary mode (with no wall stabilization) and the n=infinity bal- 
looning modes are stable is about 6% at qsub(s)--2.0 and qsub(o) at 
the Mercier limit on axis. This result has been found by performing 
some optimization of the current and pressure profiles. If only the 
ballooning modes are concerned, the limiting 8 becomes 8.6%. The 
sensitivity of the result to elongation has been studied. It has been 
found that the maximum 8 increases and then decreases with elon- 
gation. The optimum 8 is obtained for an elongation of 1.8 if both 
the n=1 kink and n=infinity ballooning limits are considered and 
of 2.0 if only ballooning modes are considered. These results are 
compared with proposed scaling laws. 


21659 (PPJ—695) Alpha-particle diagnostics with high 
energy neutral beams. Sasao, M.; Sato, K.N. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Sep 1984. 27p. NTIS (US 
Sales Only), PC A03/MF ‘01. File Number DE86700837. 

We have examined the feasibility of alpha-particle diagnos- 
tics using a high energy neutral beam on the R-tokamak, a planned 
device at IPP-Nagoya, Japan, for reacting plasma experiments. In 
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this method, injected neutral particles neutralize alpha particles so 
as to escape from the magnetically confined plasma through double 
charge exchange processes, He** + A° -- —> He® + A**. Require- 
ments for a probing beam are discussed from viewpoints of penetra- 
tion of an injected beam in the plasma and a neutralization efficien- 
cy of alpha particles in a wide velocity range. Either a Li® beam or 
a He° beam in the ground state, produced from a negative ion beam 
is suitable. A method to neutralize a He beam into the ground state 
through an auto-detachment process is proposed. 


21660 (JAERI-M—84-186) Relative sensitivity calibra- 
tion of Thomson scattering device using LED lamp. Yana- 
gisawa, Ichiro; Yamauchi, ee (Japan Atomic 
pinscs Research Inst., Tokyo; J Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai. esearch aa ae 
Oct “1984. 47p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF ‘AOL. File Number DE86700838. 

A new relative sensitivity calibration method for a Thomson 
scattering device using an LED lamp has been developed. A 
Thomson scattering device for simultaneous six position measure- 
ments in JFT-2M tokamak was calibrated and it was shown that 
the efficiency of the calibration was improved remarkably com- 
pared with the conventional method using a W-standard lamp. The 
accuracy of the relative sensitivity calibration constants obtained by 
the LED method was evaluated by chi?-test of the scattered power 
spectrum of JFT-2M plasma and the results showed that the cali- 
bration constants had enough accuracy under the scattered power 
spectrum data with S/N of 10--20. 


21661 (JAERI-M—84-206) Electron temperature and 
density profiles in JFT-2M tokamak plasma measured by 
Thomson scattering apparatus. Yamauchi, Toshihiko; Yana- 
gisawa, Ichiro; Odazima, Kazuo. (Japan Atomic Energy Re- 
search Inst., Tokyo). Nov 1984. 26p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86700834. 

Electron behaviour in JFT-2M tokamak plasma is investigat- 
ed using Thomson scattering apparatus. At first, it is found that 
density profiles nsub(e) (Z) are broadened by the titanium gettering 
and the increase of plasma current Isub(p), and it is suggested that 
the ICRF heating power is dependent on the control of nsub(e) (Z). 
Next, the scaling of joule heating plasma (anti Tsub(e) a Isub(p), 
tau sub(eE) and tau sub(EG) a anti nsub(e); below anti 
nsub(e)=4.1075 cm® is experimentally proved in JFT-2M tokamak 
plasma and the same scaling can be applied for ICRF heating 
plasma in the same density range approximately. Also it is deter- 
mined to be tau sub(eE) a anti nsub(e).P sub(IN)* in ICRF heating 
power up to 0.9 MW. 


21662 (JAERI-M—84-207) Evaluation method of elec- 
tron velocity distribution from soft-x ray radiation spectrum 
in lower hybrid current drive experiment. Matoba, Tohru; 


» Tokyo; Japan Atomic Ener; 
Ibaraki. Tokai Research Establi 
1984. 13p. am auniel NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE86700839. 

An evaluation method of the high energy component of the 
electron velocity distribution function is proposed for lower hybrid 
current drive experiments in high temperature Tokamak plasmas. 
Following are the results. (1) The soft-X ray radiation is mainly 
composed of bremsstrahlung in the energy range of 20 to several 
hundreds keV which is related to current component driven by the 
lower hybrid wave. (2) For the quantitative evaluation of electron 
velocity distribution, two procedures are needed. One is to obtain 
the local values calculated by Abel inversion method. The other is 
to differentiate the soft-X ray radiation spectrum with respect to 
photon energy. Therefore, higher accurate measuring data are 
needed for this method to be put into practice. 


21663 (LA—10577-MS) Space- and time-resolved bolo- 
metry on ZT-40M. Miller, G.; In , J.C.; Cowan, R. 
(Los Alamos National Lab., NM (USA)). Nov 1985. Con- 
tract W-7405-ENG-36. 21p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86007198. 
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Progress in the development of a multichord bolometer 
system for the Los Alamos Reversed Field Pinch Program is re- 
ported. A six-channel system is now operating on ZT-40M. The bo- 
lometer element fabrication process and the data analysis are de- 
scribed and some preliminary experimental results presented. 


(ORNL/TM—9369) Effect of magnetic bending on 
the EBT high-frequency modes. El-Nadi, A.M.; Hiroe, S.; 
Whitson, J.C.; Hassen, H.F.; Kirolous, H.A. (Oak Ridge 
National Lab., TN (USA)). Feb 1986. Contract ACO05- 
840R21400. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007077. 

The high-frequency stability of the ELMO Bumpy Torus 
(EBT) device is studied when the wave vector has a finite compo- 
nent along the magnetic field lines. Unstable modes exist for any 
finite hot electron density. 9 refs., 1 fig. 


21665 (ORNL/TM—9788) ICRF wave propagation and 
absorption in tokamak and mirror magnetic fields: a full-wave 
calculation. Jaeger, E.F.; Batchelor, D.B.; Weitzner, H.; 
Whealton, J.H. (Oak Ridge National Lab., TN (USA)). Jan 
1986. Contract AC05-84OR21400. 68p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86007070. 

Global solutions for the ion cyclotron resonant frequency 
(ICRF) wave fields in a straight tokamak with rotational transform 
and in a poloidally symmetric mirror are calculated in the cold 
plasma limit. The component of the wave electric field parallel to B 
vector is assumed zero. Symmetry in each problem allows Fourier 
decomposition in one ignorable coordinate, and the remaining set of 
two coupled, two-dimensional partial differential equations is solved 
by finite differencing. Energy absorption and antenna impedance 
are calculated using a simple collisional absorption model. When 
large gradients in absolute value B along B vector are present in 
either geometry, ICRF heating at the fundamental ion cyclotron 
resonance is observed. For the mirror, such gradients are always 
present. But for the tokamak, the rotational transform must be large 
enough that B vector . delIB = 0(1). For smaller transforms more 
typical of real tokamaks, only heating at the two-ion hybrid reso- 
nance is observed. This suggests that direct resonant absorption at 
the fundamental ion cyclotron resonance may be possible in stellar- 
ators where B vector . delB ~ 0(1) naturally. 13 refs., 23 figs. 


21666 (PPPL—2273) Comparison of two-dimensional and 
three-dimensional MHD equilibrium and stability codes. 
Herrnegger, F.; Merkel, P.; Johnson, J.L. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.; Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). Feb 1986. Con- 
tract AC02-76CH03073. 29p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86007533. 

Stability results obtained with the fully three-dimensional 
magnetohydrodynamic code BETA, the helically invariant code 
HERA, and the asymptotic stellarator expansion code STEP agree 
well for a straight 1 = 2, M = 5 stellarator model. This good 
agreement between the BETA and STEP codes persists as toroidal 
curvature is introduced. This validation provides justification for 
confidence in work with these models. 20 refs., 11 figs. 


21667 (PPPL—2294) High energy components and col- 
lective modes in thermonuclear plasmas. Coppi, B.; Cowley, 
S.; Detragiache, P.; Kulsrud, R.; Pegoraro, F. (Princeton 
Univ., NJ (USA). Plasma Physics "Lab.). Feb 1986. Contract 
AC02-76CH03073. 58p. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE86007574. 

The theory of a class of collective modes of a thermonuclear 
magnetically confined plasma, with frequencies in the range of the 
ion cyclotron frequency and of its harmonics, is presented. These 
modes can be excited by their resonant cyclotron interaction with a 
plasma component of relatively high energy particles characterized 
by a strongly anisotropic distribution in velocity space. Normal 
modes that are spatially localized by the inhomogeneity of the 
plasma density are found. This ensures that the energy gained by 
their resonant interaction is not convected away. The mode spatial 
localization can be significantly altered by the magnetic field inho- 
mogeneity for a given class of plasma density profiles. Special at- 
tention is devoted to the case of a spin polarized plasma, where the 
charged products of fusion reactions are anisotropically distributed. 
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We show that for the mode of polarization that enhances nuclear 
reaction rates the tritium will be rapidly depolarized to toroidal 
configurations with relatively mild gradients of the confining mag- 
netic field. 18 refs., 9 figs. 


21668 (PPPL—2300) Localized stability criterion for 
kink modes in systems with small shear. Hastie, R.J.; John- 
son, J.L. (Princeton Univ., NJ (USA). Plasma Physics Lab.; 
UKAEA Culham Lab., Abingdon). Feb 1986. Contract 
AC02-76CH03073. 17p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86007530. 

A localized magnetohydrodynamic stability criterion for 
ideal kink instabilities is determined for systems where the safety 
factor has a local minimum on a rational surface with no pressure 
gradient. These modes are stable in the cylindrical limit, but toroi- 
dal effects can make them unstable. They could provide a partial 
explanation for the rapid current penetration observed in tokamaks. 
7 refs. 


21669 (PPPL—2303) Theory of energetic trapped parti- 
cle-induced resistive interchange-ballooning modes. Bi 

H.; Chen, L. (Princeton Univ., NJ (USA)). Feb 1986. Con- 
tract AC02-76CH03073. 47p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86007535. 

A theory describing the influence of energetic trapped parti- 
cles on resistive interchange-ballooning modes in tokamaks is pre- 
sented. It is shown that a population of hot particles trapped in the 
region of adverse curvature can resonantly interact with and desta- 
bilize the resistive interchange mode, which is stable in their ab- 
sence because of favorable average curvature. The mode is differ- 
ent from the usual resistive interchange mode not only in its desta- 
bilization mechanism, but also in that it has a real component to its 
frequency comparable to the precessional drift frequency of the 
rapidly circulating energetic species. Corresponding growth rate 
and threshold conditions for this trapped-particle-driven instability 
are derived and finite banana width effects are shown to have a sta- 
bilizing effect on the mode. Finally, the ballooning/tearing disper- 
sion relation is generalized to include hot particles, so that both the 
ideal and the resistive modes are derivable in the appropriate limits. 
23 refs., 7 figs. 


21670 (PPPL—2305) Long-term changes in the sensitivi- 
ty of quadrupole mass spectrometers. Blanchard, W.R.; 
McCarthy, P.J.; Dylla, H.F.; LaMarche, P.H.; Simpkins, 
J.E. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Feb 
1986. Contract AC02-76CH03073. 20p. (CONF-851174— 
40). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86007531. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

We routinely use quadrupole mass spectrometers (QMS) to 
monitor vacuum conditions, gas purity, and plasma-wall interac- 
tions in the Tokamak Fusion Test Reactor (TFTR) at Princeton. 
Two QMS systems have been operating on TFTR continuously for 
a two-year period. Both QMS systems are absolutely calibrated at 
weekly intervals using a six-part standard gas mixture. The calibra- 
tion procedure is based on the use of transfer standards (ion gauge 
and capacitance manometer) that are calibrated against a primary 
standard (spinning rotor gauge) on an external vacuum system. We 
have identified variations in the efficiency of the QMS ionizer and 
drifts in the sensitivity of the electron multiplier ion detector to be 
the major reasons for the observed changes in overall OMS sensi- 
tivity. Weekly variations in sensitivity greater than 100% have been 
observed following system bakeout at 150°C and with the use of 
rhenium filaments which were initially in the QMS ionizer. Oper- 
ation of the QMS systems with tungsten filaments and at constant 
temperature has yielded more stable operation with weekly sensitiv- 
ity changes generally being less than 10%. 7 refs., 7 figs. 


21671 (PPPL—2310) Anomalous thermal confinement in 
ohmically heated tokamaks. Romanelli, F.; Tang, W.M.; 
White, R.B. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Feb 1986. Contract AC02-76CH03073. 43p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86007528. 
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A model is proposed to explain the behavior of the gross 
energy confinement time in ohmically heated tokamak plasmas. The 
analysis takes into account the effect of the anomalous thermal con- 
ductivity due to small scale turbulence and of the macroscopic 
MHD behavior, which provides some constraints on the tempera- 
ture profile. Results indicate that the thermal conductivity associat- 
ed with the dissipative trapped-electron mode and with the ion tem- 
perature gradient (eta/sub i/) mode can account, respectively, for 
the Neo-Alcator scaling and the saturation of the energy confine- 
ment time with density. Comparisons with experimental results 
show reasonable agreement. 32 refs., 12 figs. 


21672 (PPPL—2313) Observation of neoclassical-like im- 
purity transport in the q = 1 region of the PBX tokamak. 
Ida, K.; Fonck, R.J.; Sesnic, S.; Hulse, R.A.; LeBlanc, B. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Feb 
1986. Contract AC02-76CH03073. 17p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007534. 

Charge-dependent convective impurity transport is observed 
in the central core of PBX H-mode discharges by measuring radial 
profiles for both low- and high-Z intrinsic impurities in the pres- 
ence of strong sawtooth activity. Transport coefficients are derived 
by simulating the data with a diffusive/convective transport model 
which includes an internal disruption model. The time evolving Z/ 
sub eff/ profile and central metallic densities are fitted during the 
quiescent phase between internal disruptions to yield a diffusion co- 
efficient of D = 1 x 10° cm?/s for all species and an inward con- 
vective speed of v = 2.2 x 10? (t/a) cm/s for oxygen and carbon 
and v = 1.1 x 10° (t/a) cm/s for metals. These transport coeffi- 
cients are in quantitative agreement with simple cylindrical neoclas- 
sical estimates for the region within q = 1. 17 refs., 4 figs. 


21673 (UCRL—92524-Rev.1) E parallel B end-loss-ion 
analyzer for the Tandem Mirror Experiment-Upgrade (TMX- 
U). Revision 1. Wood, B.E.; Foote, J.H.; Coutts, G.W.; Pe- 
drotti, L.R.; Schlander, L.F.; Brown, M.D. (Lawrence 
Livermore National Lab., CA (USA)). 11 Nov 1985. Con- 
tract W-7405-ENG-48. 6p. (CONF-851102—97-Rev. 1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86005136. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

We have installed a new diagnostic instrument to investigate 
ions emanating along magnetic-field lines of the TMX-U tandem- 
mirror experiment. This analyzer contains parallel electric and mag- 
netic fields, which yield ion mass and energy spatial separation. A 
dual array of 128 copper collector plates detects particles in the ion 
flux that is first collimated and then focused through the 180-degree 
bending magnetic field. An electric field applied transverse to the 
bending particle path then separates the ion masses in the direction 
perpendicular to the magnetic-pole faces while the magnetic field 
spreads out the different energies of each mass in a plane parallel to 
the magnetic-pole tips. The CAMAC-based data recorders are 
fiber-optically coupled to the system controller for data acquisition, 
analysis, and display. A commercial CAMAC data recorder was 
modified for current input. We expect to measure higher particle 
energies than the present gridded end-loss analyzers as well as to 
more accurately determine the energy spectra. 


21674 Detection of neutral hydrogen atoms in a fusion 

Fry, E.S. (Texas A and M Univ., College Station, 
USA). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 240: No. 3, 466-469(1 Nov 1985). (CONF- 
8411142—). 

From 2. international workshop on cross sections for fusion 
and other applications; College Station, TX, USA (8 Nov 1984). 

A two photon excitation scheme for detection of neutral hy- 
drogen atoms in a fusion plasma is described. The approach has the 
advantages of both the Lyman a and Balmer a scattering methods 
presently being used. Further, it is shown that existing laser tech- 
nology produces the required laser power. 
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21675 Ton-atom collisions of fusion interest. Crandall, 
D.H. (Department of Energy, Washington, DC, USA. 
Office of Fusion Energy). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated Equipment; 240: No. 3, 453-456(1 
Nov 1985). (CONF-8411142—). 

From 2. international workshop on cross sections for fusion 
and other applications; — Station, TX, USA (8 Nov 1984). 

The current needs of plasma fusion development for new 
ion-atom collision data are discussed briefly. It is noted that there is 
some decline in the need for new data because of declining devel- 
opment of neutral atomic beams for plasma heating. However, in- 
terest in ion-atom processes is fundamental to plasma physics and 
specific needs for improved data and understanding in the design 
and interpretation of plasma diagnostics remains strong. Some of 
these specific diagnostic needs are discussed. In addition, new appli- 
cation of ion-atom collisions in fusion development are likely to 
evolve and may come directly from atomic physicists. 


21676 Angular distribution of the bremsstrahlung emis- 
sion during lower hybrid current drive on PLT. Goeler, S. 
von; Stevens, J.; Bernabei, S. (Princeton Univ., NJ, USA. 
Plasma Physics Lab.). Nuclear Fusion; 25: No. 11, 1515- 
1528(Nov 1985). 

The bremsstrahlung emission from the PLT tokamak during 
lower-hybrid current drive has been measured as a function of 
angle between the magnetic field and the emission direction. The 
emission is peaked strongly in the forward direction, indicating a 
strong anisotropy of the electron velocity distribution. The data 
demonstrates the existence of a nearly flat tail of the velocity distri- 
bution, which extends out to approximately 500 keV and which is 
interpreted as the plateau created by Landau damping of the lower- 
hybrid waves. 


21677 Modelling of the electron distribution based on 
bremsstrahlung emission during lower-hybrid current drive on 
PLT. Stevens, J.; Goeler, S. von; Bernabei, S. (Princeton 
Univ., NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 25: 
No. 11, 1529-1541(Nov 1985). 

Lower-hybrid current drive requires the generation of a 
high-energy electron tail anisotropic in velocity. Measurements of 
bremsstrahlung emission produced by this tail are compared with 
the calculated emission from reasonable model distributions. The 
physical basis and the sensitivity of this modelling process are de- 
scribed, and the plasma properties of current-driven discharges 
which can be derived from the model are discussed. 


21678 Reconstruction of current profile parameters and 
plasma shapes in tokamaks. Lao, L.L.; John, H.St.; Stam- 
baugh, R.D.; Kellman, A.G.; Pfeiffer, W. (GA Technol- 
ogies, Inc., San Diego, CA, USA). Nuclear Fusion; 25: No. 
11, 1611-16220Nov 1985). 

An efficient method is given to reconstruct the current pro- 
file parameters, the plasma shape, and a current profile consistent 
with the magnetohydrodynamic equilibrium constraint from exter- 
nal magnetic measurements, based on a Picard iteration approach 
which approximately conserves the measurements. Computational 
efforts are reduced by parametrizing the current profile linearly in 
terms of a number of physical parameters. Results of detailed com- 
parative calculations and a sensitivity study are described. Illustra- 
tive calculations to reconstruct the current profiles and plasma 
shapes in ohmically and auxiliarily heated Doublet III plasmas are 
given which show many interesting features of the current profiles. 


21679 Zero-dimensional energy balance modelling of the 
CTX spheromak experiment. Barnes, C.W.; Jarboe, T.R.; 
Hoida, H.W.; Wright, B.L.; Hulse, R.A.; Post, D.E. (Los 
Alamos National Lab., NM, USA; Princeton Univ., NJ, 
USA. Plasma Physics Lab.). Nuclear Fusion; 25: No. 11, 
1657-1675(Nov 1985). 

A zero-dimensional time-dependent energy balance model is 
used to explore the energy loss mechanisms of the CTX spheromak 
experiment at Los Alamos National Laboratory. A coupled set of 
model equations representing electron, ion, neutral, and impurity 
particle balance, electron and ion temperature, and magnetic field 
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decay, are solved from initial values and the results compared to 
the time behaviour of experimentally measured average densities, 
temperature, and magnetic field. The energy balance model consid- 
ers all the major atomic physics processes, especially the effects of 
radiation from a non-equilibrium distribution of impurity charge 
states evolving in time. The model includes the effects of a strong 
neutral-particle source which replaces by ionization the plasma 
being lost by a short particle confinement time. The neutral source 
is required in experiments to prevent the sudden termination of the 
discharge associated with low densities. A major new conclusion is 
that all the data from resistively decaying spheromaks can be effec- 
tively modelled, when the flux loss effects of a resistive flux con- 
server are also included, using plasma resistivity increased by a 
factor of 3.2+-0.6 over the Spitzer-Haerm value evaluated with the 
volume-average temperature. This factor appears to be constant for 
all discharges at all times. The analysis has determined that the 
power density associated with the particle replacement is the most 
important loss in the warm, non-radiation-dominated CTX sphero- 
maks. 


21680 Ergodic magnetic layer experiment. Ohyabu, N.; 
Grassie, J.S. de; Brooks, N. (GA Technologies, Inc., San 
Diego, CA, USA). Nuclear Fusion; 25: No. 11, 1684- 
1688(Nov 1985). 

The Ergodic Magnetic Layer Experiment on ohmically 
heated TEXT demonstrates that a small resonant helical field (m/ 
n=7/2 or 7/3) with fractional amplitude b-tildesub(r)/Bsub(T) of 
about 10° creates a stable ergodic magnetic layer and substantially 
modifies the boundary heat flow. Field line tracings accurately map 
the observed perturbed limiter heat load patterns. The level of the 
intrinsic impurities is reduced, consistent with a lower edge elec- 
tron temperature, as measured by the electron cyclotron emission 
detector. 


21681 Semi-empirical models of H-mode 


discharges. 
Singer, C.E.; Redi, M.H.; Boyd, D.A. (Princeton Univ., NJ, 


USA. Plasma Physics Lab.). Nuclear Fusion; 25: No. 11, 
1555-1573(Nov 1985). 

The H-mode transition can lead to a rapid increase in toka- 
mak plasma confinement. A semi-empirical transport model was de- 
rived from global OH and L-mode confinement scalings and then 
applied to simulation of H-mode discharges. The radial diffusivities 
in the model depend on local density and pressure gradients and 
satisfy an appropriate dimensional constraint. Examples are shown 
of the application of this model and of similar models to the de- 
tailed simulation of two discharges which exhibit an H-mode transi- 
tion. The models reproduce essential features of plasma confine- 
ment in the Ohmic heating and the low- and high-confinement 
phases of these discharges. In particular, the evolution of plasma 
energy content through the H-mode transition can be reproduced 
without any sudden or ad hoc modification of the plasma transport 
formulation. 


21682 Resistive ballooning modes in high-beta tokamaks. 
Moore, R.W.; Dominguez, R.R.; Chu, M.S. (GA Technol- 
Ogies, Inc. , San Diego, CA, USA). Nuclear Fusion; 25: No. 

11, 1575- -1591(Nov 1985). 

Resistive ballooning mode stability is examined using one- 
fluid, two-fluid, and kinetic theories to determine the domain of va- 
lidity of the resistive-fluid theories in the high-beta Doublet III to- 
kamak. In general, it is found that the requirements for the validity 
of the resistive-fluid theories in Doublet III are only satisfied on the 
cold, outermost edge of the plasma with temperatures T< =25 eV. 
In the domain of validity, the two-fluid and kinetic theories are 
qualitatively the same and indicate that the dominant effect is paral- 
lel resistivity with small corrections from perpendicular resistivity, 
fluid compression, thermal conduction, and ion collisional viscosity. 
The generic role of resistive ballooning modes in tokamaks and the 
implications for anomalous transport are also discussed. 


21683 Absorption of cyclotron waves at down-shifted fre- 
eeties Se Se aaa Seen SS ts Oe Ee eae 

Mazzucato, E.; Efthimion, P.; Fidone, I. (Princeton Univ., 
NJ, USA. Plasma Physics Lab.; Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92, 
France. Dept. de Recherches sur la Fusion Controlee). Nu- 
clear Fusion; 25: No. 11, 1681-1684(Nov 1985). 
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Electron cyclotron wave absorption by moderately relativis- 
tic electrons in the low-density regime of the PLT tokamak is in- 
vestigated. Appreciable wave damping is found for vertical propa- 
gation at frequencies of 50, 60, and 70 GHz when the spatially con- 
stant cyclotron frequency is 89 GHz. The icular tempera- 
ture Tsub(perpendicular)(vsub(parallel)) of the fast tail is estimated 
from emission of radiation in the same direction. The results ob- 
tained are in satisfactory agreement with the theory of wave emis- 
sion and absorption. 


21684 Torsatron equilibrium nd _  sstability studies. 
Hender, T.C.; Carreras, B.A.; Charlton, L.A.; Garcia, L.; 
Hicks, H.R.; Holmes, J.A.; Lynch, V.E. (Oak Ridge Nation- 
al Lab., TN, USA). Nuclear Fusion; 25: No. 10, 1463- 
1473(Oct 1985). 

Equilibrium and stability results are presented for the Ad- 
vanced Toroidal Facility (ATF) device. The results of three-dimen- 
sional equilibrium calculations and free-boundary average method 
calculations are shown to be in good agreement with previous 
fixed-boundary average method results. These favourable compari- 
sons serve as a valuable validation of the simple and computational- 
ly efficient fixed-boundary average method. Stability calculations 
for the free-boundary average method equilibria are also in good 
agreement with fixed-boundary calculations, showing instability 
only when the plasma is shifted inwards with an applied vertical 
field. 


21685 Tokamak ion temperature determination via CW 
far-infrared laser scattering from externally excited ion Bern- 
stein waves. Park, H.; Lee, P.S.; Peebles, W.A.; L 

N.C. Jr. (California Univ., Los Angeles, USA). Nuclear 
Fusion; 25: No. 10, 1399-1411(Oct 1985). 

The paper describes a successful proof-of-principle experi- 
mental determination of tokamak ion temperature using cw far-in- 
frared (FIR) collective laser scattering from externally excited ion 
Bernstein waves. It is shown that a viable wave excitation tech- 
nique for tokamak plasmas is mode conversion of an externally 
launched fast Alfven wave. A fit of the experimentally determined 
ion Bernstein wave dispersion to the temperature-dependent theo- 
retical dispersion yields the local ion temperature. Partial ion tem- 
perature profiles (chord-averaged) have been obtained with temper- 
ature values consistent with charge-exchange measurements. 


21686 Separation of 8-barsub(p) and Isub(i) in tokamaks 
of non-circular cross-section. Lao, L.L.; John, H.St.; Stam- 
baugh, R.D.; Pfeiffer, W. (GA ee Inc., San 
Diego, CA, USA). Nuclear Fusion; 25: 10, 1421- 
1436(Oct 1985). 

Integral relations for the average poloidal beta B-barsub(p) 
and the plasma internal inductance Isub(i) are derived from the 
magnetohydrodynamic (MHD) equilibrium equation for an axisym- 
metric torus. The volume-dependent parameters that appear depend 
only weakly on the actual current density distribution inside the 
plasma and can be evaluated approximately, given the plasma shape 
and boundary poloidal magnetic field. In practice, these can be ac- 
curately and efficiently obtained for both diverted and limited plas- 
mas from measured external poloidal magnetic field and flux values 
by approximating the plasma current distribution using a few fila- 
ments or distributed sources. For a tokamak plasma with a non-cir- 
cular cross-section of sufficient elongation, B-barsub(p) and Isub(i) 
can then be approximately determined separately. This is demon- 
strated for analytic equilibria of known shape as well as for actual 
Doublet III (D-III) plasmas for which B-barsub(p) and Isub(i) have 
been determined by using other methods. Results of a sensitivity 
study are described. 


21687 Fast-alpha-particle distribution function in an 
open-field-line plasma with electrostatic confining potential. 
Hamnen, H.; Hanson, J.D. (Chalmers Univ. of Tech., Goe- 
teborg, Sweden. Inst. for Electromagnetic Field Theory and 
Plasma Physics; Texas Univ., Austin, USA. Inst. for Fusion 
Studies). Nuclear Fusion; 25: No. 10, 1451-1456(Oct 1985). 

An approximate solution to the Fokker-Planck equation for 
the alpha-particle distribution function in an open-field-line fusion 
plasma with electrostatic confining potential is presented. Particle 
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and energy pitch-angle scattering losses are computed. The electro- 
static confining potential is found to substantially reduce particle 
and energy losses. 


21688 Neoclassical transport effects and the H-mode 
transition. Hinton, F.L. (GA Technologies, Inc., San Diego, 
1985) USA). Nuclear Fusion; 25: No. 10, 1457-1462(Oct 

Ion neoclassical transport near the separatrix of a divertor 
tokamak is investigated. In the high-collisionality regime, large ion 
temperature gradients may develop with single-null operation if the 
ion grad-B drift is toward the x-point, and if the power is compara- 
ble to a ‘critical’ value. This may explain the observed dependence, 
of the power threshold for the H-mode in ASDEX, on the number 
and location of the x-points. In the low-collisionality regime, 
achieved experimentally with higher heating power, the ion tem- 
perature gradient is large and does not depend on x-point number 
or location. 


21689 Plasma particle and energy reflection at a wall 
with an obliquely incident magnetic field. Knize, R.J. 
(Princeton Univ., NJ, USA. Plasma Physics Lab.). Nuclear 
Fusion; 25: No. 10, 1498-1501(Oct 1985). 

The particle and energy reflection coefficients are calculated 
for a plasma incident on a wall with an obliquely incident magnetic 
field. The salient result of these calculations is that the reflection 
coefficients can approach unity when the magnetic field is incident 
at grazing angles. This reflection of particles and energy will be an 
important process in determining the particle and energy balance in 
the edge plasma. 


21690 Fusion power research programme at GA Technol- 
ogies Inc. . Maisel, M.W.; Ohkawa, T.; Burrell, K.H. (GA 
Technologies, Inc., San Diego, CA, USA). Nuclear Fusion; 
25: No. 9, 1113-1125(Sep 1985). 

GA Technologies Inc. (formerly General Atomic Company), 
as one of the oldest industrial participants in fusion research, has 
had a most profound influence on worldwide fusion progress. The 
principal theme, spanning nearly three decades of research, has 
been the tailoring of the magnetic geometry in toroidal configura- 
tions to improve plasma stability and confinement properties. Multi- 
pole configurations, pioneered at GA, gave some of the earliest evi- 
dence that confinement need not be limited by Bohm scaling. The 
Doublet programme, a direct outgrowth of the multipole work, 
was the beginning of an international effort, still bearing fruit, to 
maximize the achievable values of 8 in the tokamak. OHTE, a heli- 
cally symmetric toroidal pinch with pitch reversal, is another GA 
concept, developed recently but harking back to very early work, 
that has already produced an extensive and promising database. 


Progress in tokamak research at MIT. Parker, 
R.R.; Greenwald, M.; Luckhardt, S.C.; Marmar, E.S.; Por- 
kolab, M.; Wolfe, S.M. (Massachusetts Inst. of Tech., Cam- 
bridge, USA. Plasma Fusion Center). Nuclear Fusion; 25: 
No. ry 1127- -1136(Sep 1985). 

The major results and accomplishments of the MIT tokamak 
programme are surveyed. These are considered to be 1) discovery 
of an Ohmic-heating confinement law in which tausub(E) varies as 
to n-baraR% 2) reduction of anomalous ion conduction to the neo- 
classical value by use of pellet fuelling; 3) formulation of an empiri- 
cal model for confinement of impurities in ohmically heated toka- 
maks; 4) seminal experiments on current drive by lower hybrid 
waves and production of quasi-stationary driven current discharges 
with n approx. = 10m*% and 5) heating electrons by Landau 
damping of lower hybrid waves with ATsub(e) approx. = 1 keV. 
The advance of nsub(omicron)tausub(E) is also traced from values 
of about 10'*s.m* which were typical of tokamaks at the beginning 
of the Alcator programme to values achieved on Alcator C in 
excess of 6x10'%s.m*, which is required for thermalized energy 
breakeven at higher temperature. 


21692 Results of the ORMAK, ISX-A and ISX-B pro- 
grammes, Nuclear Fusion; 25: No. 9, 1137-1143(Sep 1985). 
Results obtained with the ORMAK, ISX-A, and ISX-B toka- 
maks at Oak Ridge National Laboratory (1972-1984) are summa- 
rized. Topics considered are plasma heating, confinement, MHD 
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studies, impurity effects, pellet fuelling, and limiters and surface 
physics. 


21693 ATC tokamak, Ellis, R.A. Jr. (Princeton Univ., 
NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 25: No. 9, 
1145-1148(Sep 1985). 

The Adiabatic Toroidal Compressor (ATC) successfully 
demonstrated major-radius compression of Ohmic and auxiliary 
heated tokamak plasmas. Plasma densities well above 10'*cm* were 
reached, together with central ion and electron temperatures above 
1 keV. 


21694 Poloidal Divertor Experiment (PDX) and the 
Princeton Beta Experiment (PBX). Bol, K.; Okabayashi, M.; 
Fonck, R. (Princeton Univ., NJ, USA. Plasma Ph 
Lab.). Nuclear Fusion; 25: No. 9, 1149-1153(Sep 1985). 

A review of high-power neutral-beam heating, impurity 
studies, and high-beta research on the PDX/PBX tokamak is pre- 
sented. 


21695 Princeton Large Torus (PLT). Hosea, J.; Gold- 
ston, R.; Colestock, P. (Princeton Univ., NJ, USA. Plasma 
wo Lab.). Nuclear Fusion; 25: No. 9, 1155-1160(Sep 

In the PLT experimental programme, Ohmic, neutral-injec- 
tion, and ion-cyclotron heating techniques have been studied and 
improved, resulting in record ion temperatures. In addition, non-in- 
ductive current drive with lower-hybrid waves has been demon- 
strated. These achievements were made possible by the continual 
development and deployment of advanced plasma diagnostics, high- 
power RF systems, and specially tailored materials and structures. 
The intermediate size of PLT has permitted flexible experimental 
operation and the separation of plasma core from plasma surface ef- 
fects. 


21696 Experiments on the ST tokamak. Stodiek, W. 
(Princeton Univ., NJ, USA. Plasma Physics Lab.). Nuclear 
Fusion; 25: No. 9, 1161-1165(Sep 1985). 
The confinement time on the ST Tokamak was p: 

to the plasma current and density and reached values of 10-20 ms 
near the disruption limit. The confinement showed the effect of 
neoclassical, single-particle behaviour for non-axisymmetry. The 
Spitzer conductivity was found by considering Zsub(eff) from 
measured impurities. Runaway electron production was classical, 
the cross-field transport anomalous. The MHD modes, internal 
(sawtooth) and major disruptions, and island structures for the 
m=2 modes were analysed by soft-X-ray imaging techniques. Ion- 
cyclotron heating at second-harmonic operation increased the 
plasma temperature by 100 eV. 


21697 Initial studies of confinement, adiabatic compres- 
sion, and neutral-beam heating in TFTR. Grove, D.J.; 
Meade, D.M. (Princeton Univ., NJ, USA. Plasma Physics 
Lab.). Nuclear Fusion; 25: No. 9, 1167-1172(Sep 1985). 

The Tokamak Fusion Test Reactor (TFTR) is intended to 
achieve approximate energy breakeven in D-T plasmas. Construc- 
tion approval was received in March 1976, and the first plasma was 
produced in December 1982. Three major experimental run peri- 
ods, the last ending April 1985, have yielded experimental results 
on confinement and heating that extend the scaling laws of smaller 
machines. The plasma parameters in TFTR are now approaching 
those required for breakeven in unthermalized, two-component re- 
gimes. They span the range from high-density operation with 
nsub(e)(O)tausub(E) approx.= 4 x 10’°m‘s to a low-density regime 
with Tsub(i(O) approx.= (9 +- 2) keV. The maximum product 
nsub(e)(O)tausub(E)Tsub(i(O) of about 9 x 10'%m%s.keV was ob- 
tained at a central density, 1.1 x 107m%, by means of pellet injec- 
tion. 


21698 Macrotor physics and technology results. Taylor, 
R.J. (California Univ., Los Angeles, USA. Center for 
Plasma Physics and Fusion Engineering). Nuclear Fusion; 
25: No. 9, 1173-1177(Sep 1985). 

The fusion research result in Macrotor has been focused on 
the basic issues of impurity generation (O, C), the role of the radial 
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electric field in particle and energy transport, magnetic turbulence, 
particle pumping with a limiter, and the development of a large- 
area ICRF coupler for phased arrays for current drive and plasma 
heating. The total impurity line radiation has been reduced below 
the value contributed by the hydrogen edge radiation in ohmically 
heated plasmas. In RF-heated discharges, edge electron heating and 
the corresponding influx of impurities have been reduced by k-par- 
allel shaping using large-area phased ICRF couplers. The Faraday 
shields have been used as limiters, and are used to remove the 
plasma heat. Current drive due to the lower hybrid fast wave has 
been observed with these couplers. 


21699 Multipole and tokamak research at the bray we 
of Wisconsin. Sprott, J.C.; Prager, S.C. (Wisconsin Uni 
Madison, USA). Nuclear Fusion; 25: No. 9, 1179-1182(Sep 
1985). 

A historical survey is given of the experimental multipole 
and tokamak fusion research programme carried out at the Univer- 
sity of Wisconsin since 1962. The programme has concentrated on 
axisymmetric toroidal confinement through the utilization of a 
series of different multipole devices and of a poloidal divertor toka- 
mak. The gross plasma stability and good confinement properties of 
the multipoles led to a number of experimental results not easily 
achievable in other toroidal devices. The paper describes the major 
results obtained in multipoles with and without Ohmic heating cur- 
rent and toroidal field, and their influence on the development of 
plasma theory. In the poloidal divertor tokamak, stable discharges 
have been found at very low values of the safety factor. 


21700 Tandem mirror experiments at the Lawrence 
Livermore National Laboratory. Simonen, T.C. (California 
Univ., Livermore, USA. Lawrence Livermore National 
Lab.). Nuclear Fusion; 25: No. 9, 1205-1211(Sep 1985). 

The paper summarizes results from the TMX and TMX-U 
tandem mirror experiments at the Lawrence Livermore National 
Laboratory. 


21701 Theta-pinch research at Los Alamos. McKenna, 
K.F.; Siemon, R.E. (Los Alamos National Lab., NM, USA). 
Nuclear Fusion; 25: No. 9, 1267-1270(Sep 1985). 

Theta-pinch devices have produced fusion plasmas of high- 
beta, temperature and density, with the first observation of thermo- 
nuclear neutrons recorded in 1958. Linear theta-pinch plasmas are 
neutrally stable and display good confinement properties before the 
onset of end effects. An end-shortening-induced instability, and 
axial particle and thermal losses dominate these plasmas. In Scylla 
IV-P, the plasma stability was enhanced and axial particle losses 
were eliminated by the use of material end plugs, but thermal losses 
remained unabated. Scyllac was a large-aspect-ratio, toroidal theta- 
pinch proposed to circumvent the end-loss problem. The high-beta- 
stellarator plasma produced in Scyllac was found to be unstable to 
a poloidal M1 mode (sideways displacement). Experiments demon- 
strated feedback stabilization of the mode. Although experimental 
lifetimes were too short for transport issues to be addressed, Scyllac 
did demonstrate the existence of stabilized high-beta stellarator 
equilibria. 
21702 Experiments on the Model C Stellarator. Yo- 
shikawa, S.; Stix, T.H. (Princeton Univ., NJ, USA. Plasma 
9e” Lab.). Nuclear Fusion; 25: No. 9, 1275-1279(Sep 

The Model C Stellarator, constructed and operatéd at the 
Plasma Physics Laboratory of the Princeton University, was the 
last and most powerful of the stellarator devices operated at Prince- 
ton during the period from 1953 to 1969. Experiments on Model C 
treated the problem of anomalous plasma loss and tested major in- 
novative concepts including the divertor and radiofrequency heat- 
ing. This review focuses on portions of Model C work that have 
strongly influenced present-day research and understanding of to- 
roidal confinement in stellarators and tokamaks. 


21703 Results from the University of Wisconsin Torsa- 
tron/Stellarator programme. Nuclear Fusion; 25: No. 9, 1281- 
1284(Sep 1985). 

Experimental investigations on the three stellarators at the 
University of Wisconsin are summarized. Heating experiments on 
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the Proto-Cleo stellarator included Alfven wave heating, ion cyclo- 
tron heating and inductive heating. The plasma injection process 
was also investigated and measurements of Pfirsch-Schlueter and 
bootstrap currents were performed. Measurements on the Proto- 
Cleo torsatron focused on fluctuation studies, confinement charac- 
teristics and on examination of the runaway instability. On the 
newest device, the interchangeable modular stellarator, studies have 
concentrated on magnetic-surface mapping, modular divertors and 
electron cyclotron heating. 


21704 Los Alamos spheromak programme. Wright, B.L.; 
Sherwood, A.R.; Sgro, A.G. (Los Alamos National Lab., 
NM, USA). Nuclear Fusion; 25: No. 9, 1313-1315(Sep 1985). 

Experiments and theory at Los Alamos have contributed to 
advances and increased understanding of spheromak physics. Appli- 
cation of the relaxation principle and the concept of helicity injec- 
tion has led to new, improved formation methods and to the ability 
to sustain spheromaks for long times against resistive decay. Use of 
oblate flux conservers has provided gross stability of the sphero- 
mak, even in the presence of bias magnetic fields. Magnetic diag- 
nostics have seen oscillations caused by rotating non-resonant inter- 
nal kink modes. The stability thresholds of these modes agree with 
the measured equilibrium of the spheromak, confirming that those 
equilibria depart significantly from the minimum-energy state. Re- 
duction of impurities and use of background filling gas have created 
resistively decaying spheromaks with non-radiation-dominated con- 
finement. 


21705 Field-reversed configuration research at Los 
Alamos. McKenna, K.F.; Armstrong, W.T.; Barnes, D.C. 
(Los Alamos National Lab., NM, USA). Nuclear Fusion; 25: 
No. 9, 1317-1319(Sep 1985). 

Exploratory field-reversed-configuration (FRC) experiments, 
initiated at Los Alamos in the mid-seventies, demonstrated FRC 
lifetimes substantially longer than predicted from MHD stability 
theory. Subsequent experimental and theoretical advances have 
provided considerable understanding of FRC stability physics, the 
characteristics of the configuration loss processes, and the particle 
confinement scaling with size. The critical FRC physics issues, 
which directly relate to the development of an FRC fusion reactor 
and need to be addressed in a new generation of experiments, have 
been clearly identified. 


21706 Development of the reversed-field pinch experi- 
mental programme at Los Alamos. Phillips, J.A.; Baker, 
D.A.; Massey, R.S. (Los Alamos National Lab., NM, USA). 
Nuclear Fusion; 25: No. 9, 1321-1326(Sep 1985). 

The development of the present Los Alamos reversed-field 
pinch experimental programme from its early Z-pinch beginnings is 
reviewed. 


21707 S-1 Spheromak. Y: M. (Princeton Univ., 
NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 25: No. 9, 
1327-1330(Sep 1985). 

The S-1 device inductively generates spheromak plasmas 
with major radii of 40 to 65 cm and toroidal plasma currents up to 
500 kA. The major objective is the investigation of MHD stability 
and transport characteristics of spheromaks that are stabilized in ex- 
ternally applied magnetic fields by loose-fitting conductors and 
coils. 


21708 Self consistent theory of high current electron 
rings. Ferrari, L.A. (Queens Coll., New York, USA). 
Plasma Physics and Controlled Fusion; 27: No. 9, 995- 
1001(Sep 1985). 


Equilibrium of an electron beam moving in external magnet- 
ic and self electric and magnetic fields is determined self consistent- 
ly. This approach is shown to be equivalent to the model that treats 
the electron beam as a ring current. The result is applied to two 
external magnetic field configurations: a betatron field and a uni- 
form magnetic field. The equilibrium is shown to be independent of 
the toroidal magnetic field present in most high current betatrons. 
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21709 Onset of stochasticity and the diffusion approxima- 
tion in drift waves. Horton, W. (Texas Univ., Austin, USA. 
Inst. for Fusion Studies). Plasma Physics and Controlled 
Fusion; 27: No. 9, 937-956(Sep 1985). 

The Hamiltonian structure of the ExB drift equations is ex- 
ploited to describe the onset of stochasticity for test particles in 
drift waves. In contrast to a longitudinal plasma wave, a drift wave 
acts over the entire single particle phase space. This feature pre- 
cludes a simple use of the techniques presently available from pre- 
dicting the onset of chaos in Hamiltonian systems. For two drift 
waves a generalized Chirikov overlap criterion is derived. The 
present work gives conditions on the drift wave spectrum for 
global stochasticity and the validity of the diffusion approximation. 


21710 Laser-initiated, energetic ion, high beta mirror 
plasma. Mayer, F.J.; Berk, H.L.; Forslund, D.W. (KMS 
Fusion, Inc., Ann Arbor, MI, USA; Texas Univ., Austin, 
USA. Inst. for Fusion Studies; Los Alamos National Lab., 
NM, USA). Comments on Plasma Physics and Controlled 
Fusion; 9: No. 4, 139-147(Aug 1985). 

Experiments with focused nanosecond COz laser pulses on 
solid targets have demonstrated that the absorbed laser energy is 
converted, through plasma expansion, into high energy ions (ener- 
gies exceeding 100 keV). It is suggested that a plasma formed in 
this way may be useful to produce plasmas of significant interest in 
magnetic confinement. 


21711 Charge exchange observations and analysis in the 
DITE tokamak. Duval, B.P.; Hawkes, N.C.; Fielding, S.J.; 
Peacock, N.J.; Isler, RC. (Oxford Univ., UK. Clarendon 
Lab.; Euratom/UKAEA Fusion Association, Abingdon, 
UK. Culham Lab.; Oak Ridge National Lab., TN, USA). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; 9: No. 4, 
689-697(Jul 1985). (CONF-840788—). 

From international conference on the physics of highly ion- 
ized atoms; Oxford, UK (2 Jul 1984). 

Measurements of the enhancement of the line intensities from 
oxygen and carbon ions during beam injection of hydrogen atoms 
into the DITE tokamak have been made for neutral energies of 25 
keV and beam power up to.2 MW. Observations of the spectrum 
from O encompass the Lyman series in the XUV region (ls-np, n 
< 9) and An=1 transitions in the VUV and visible regions. The 
different selection rules for these transitions allow a differentation 
between C/X and electron impact of the diffraction (n,l) states. 
Using theoretical cross-sections and a cascade model for C/X re- 
combination into hydrogenic ions, the concentrations of impurity 
nuclei (eg: O*) are determined from the An=1 VUV lines. This 
analysis is unsuitable for the Lyman series which lack the C/X sig- 
nature. Their intensity is determined primarily by the ionisation bal- 
ance, and the excitation from ground state hydrogenic ion. | state 
mixing is considered. No indication of statistical repopulation of the 
sublevels is observed for n < 7. 


21712 Magnetoelectrostatic confinement in RSX-I. Jones, 
R. (Plasma Physics Research Lab., Fayette, AL, USA). Let- 
tere al Nuovo Cimento; 42: No. 7, 357-361(1 Apr 1985). 

Magnetoelectrostatic techniques have been used to confine 
toroidal plasmas having Lawson numbers of ntau >= 2 10’° cm*s 
and T >= 100eV. 


21713 Neutral beam heating systems for TFTR - initial 
operating results. Prichard, B.A.; Eubank, H.P.; Taktahshi, 
T.; Tamura, H.; Grishma, L.R.; Ihle, H.R.; Yoneda, H.; Niu, 
K.; Kam perschroer, J.H.; Kugel, H.W. (Plasma Phys: Sics 
Lab., Sviacsion Univ., Princeton, NJ). pp 703-708 of Fuase 
technology 1984. Volume 1. Elmsford, NY; Pergamon Press 
(1985). (CONF-840915—). Contract AC02-76CH03073. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The first few weeks of attempted operation have resulted in 
the injection of =1.5MW of hydrogen into TFTR from a single 
beamline, and a second beamline is scheduled to begin operation 
this fall. The status of the TFTR Neutral Beam System is aescribed 
and future plans are presented. Various problems encountered 
during commissioning and their solutions are also discussed. 
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21714 Design of long pulse heating systems for doublet 
IlI-D. Rawls, J.M.; Baker, D.R.; Colleraine, A.P.; Doll, 
D.W.; Remsen, D. (GA Technologies Inc., San Diego, CA). 
645-650 of Fusion technology 1984. Volume 1. Elmsford, 
; Per, on Press (1985). (CONF-840915—). Contract 
ACO03-84ER51044. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

Replacement of the Doublet III vacuum vessel by a large 
dee-shaped vessel is now in progress. Multisecond auxiliary heating 
will be needed to reach peak plasma parameters. Plans for modify- 
ing the existing neutral beam injection system to a 5 s capability 
and for a new, high power, long pulse ion cyclotron heating system 
are described. 
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REFER ALSO TO CITATION(S) 19942, 20040, 20256, 20279, 20651, 20654, 
20655, 20658, 21237, 21713, 21714 


21715 (ANL/FPP/TM—203) Nuclear data needs for 
fusion reactors. Gohar, Y. (Argonne National Lab., IL 
(USA)). Jan 1986. Contract W-31-109-ENG-38. 41p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86007263. 

The nuclear design of fusion components (e.g., first wall, 
blanket, shield, magnet, limiter, divertor, etc.) requires an accurate 
prediction of the radiation field, the radiation damage parameters, 
and the activation analysis. The fusion nucleonics for these tasks 
are reviewed with special attention to point out nuclear data needs 
and deficiencies which effect the design process. The main areas in- 
cluded in this review are tritium breeding analyses, nuclear heating 
calculations, radiation damage in reactor components, shield de- 
signs, and results of uncertainty analyses as applied to fusion reac- 
tor studies. Design choices and reactor parameters that impact the 
neutronics performance of the blanket are discussed with emphasis 
on the tritium breeding ratio. Nuclear data required for kerma fac- 
tors, shielding analysis, and radiation damage are discussed. Im- 
provements in the evaluated data libraries are described to over- 
come the existing problems. 84 refs., 11 figs., 9 tabs. 


21716 (CONF-820930—21) Lower hybrid heating experi- 
ments in FT tokamak. Alladio, F.; Apicella, M.L.; Barbato, 
E.; Bardotti, G.; Bartiromo, R.; Bombarda, F.; Bracco, G.; 
Buceti, G.; Buratti, P.; De Angelis, R. (ENEA, Frascati 
(Italy). Centro Ricerche Energia). Aug 1982. 15p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900950. 

From 9. international conference on plasma physics and con- 
trolled nuclear fusion research (IAEA); Baltimore, MD, USA (1 
Sep 1982). 

RF power at the LH frequency (2.45 GHz) has been 
launched in FT. The maximum injected power was 250 kW corre- 
sponding to 6 kW/cm2 In low density D operation (anti n = 4 x 
1075 cm’) a strong interaction with electrons causes current drive 
effects and electron and ion bulk heating. At anti n = 10% cm™ 
fast neutral tail in H and neutron enhancement in D have been ob- 
served. At higher densities, this ion-wave interaction tends to disap- 
pear with the onset of parametric decay instabilities. 8 refs., 8 figs. 


21717 (CONF-851071—1-Rev.) Detailed design of a 13 
kA 13 kV dc solid-state turn-off switch. [Revision]. Praeg, 
W.F. (Argonne National Lab., IL (USA)). 1985. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85018461. 

From IEEE-Industry Applications Society annual meeting; 
Toronto, Ontario, Canada (6 Oct 1985). 

An experimental facility for the study of electromagnetic ef- 
fects in the First Wall-Blanket-Shield (FWBS) systems of fusion re- 
actors has been constructed at Argonne National Laboratory 
(ANL). In a test volume of 0.76 m%, a vertical, pulsed 5 kG dipole 
field (B dot = 320 kGs~") is perpendicular to a 10 kG solenoid 
field. Power supplies of 2.75 MW at 550 V dc and 5.5 MW at 550 
V dc and a solid-state switch rated at 13 kA and 13 kV (169 MW) 
control the pulsed magnetic fields. The total stored energy in the 
coils is 2.6 MJ. This paper describes the design and construction 
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features of the solid-state switching circuit which turns off a dc 
current of 13 kA in approximately 82 ps and holds off voltages of 
S 13 kV. 14 figs. 


21718 (CONF-851102—100) Compact ignition tokamak 
size/cost study. Flanagan, C.A.; Hamilton, W.R. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract ACO05- 
84OR21400. 12p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86007233. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This report is comprised of viewgraphs. The objective of the 
talk is to examine the sensitivity of a compact ignition tokamak 
device with respect to device size (major radius) assuming siting at 


PPPL. (WRF) 


21719 (CONF-851102—101) Compact Ignition Tokamak 
Program: R and D needs. Flanagan, C.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
93p. NTIS, PC A05. File Number DE86007227. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This report on the Compact Ignition Tokamak Program sup- 
plies information concerning: segmented vacuum vessel joint devel- 
opment; first wall tile attachments; first wall/tile development - 
composite materials; vacuum leak detection; high frequency rf 
sources; Faraday shield development; design and testing of rf 
launchers for high power, ling pulse operation; radiation hardened, 
low loss, dielectric windows for rf, IR, visible, UV and X-rays, 
mirrors for changing direction and focusing IR, visible and UV ra- 
diation; radiation resistant optical dielectric wave guides; radiation 
resistant HV insulation for diagnostic magnetic pickup coils; com- 
pact radiation and/or magnetic shielding for in-vault diagnostics 
that need some attenuation to reduce S/N ratio; radiation hardened 
line-of-sight sensors such as bolometers, UV and soft X-ray detec- 
tors, neutral particle analyzers, torus pressure gauges; special main- 
tenance fixtures and tools; material properties - design data base - 
all materials; and insulation - electrical/thermal and mechanical 
properties. 


21720 (CONF-851102—102) Compact Ignition Tokamak 
Program: status of FEDC studies. Flanagan, C.A. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. 40p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86007228. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Viewgraphs on the Compact Ignition Tokamak Program 
comprise the report. The technical areas discussed are the mechani- 
cal configuration status, magnet analysis, stress analysis, cooling be- 
tween burns, TF coil joint, and facility/device layout options. 
(WRF) 


21721 (CONF-851102—103) Compact Ignition Tokamak 
Program: issues to be resolved by January. Flanagan, C.A. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86007231. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

"This Compact Ignition Tokamak Program report addresses 
unresolved issues concerning: concept configuration; design space 
characterization; facility/device layouts; auxiliary system develop- 
ment; cost; R & D; and alternate sites. (JDB) 


21722 (CONF-851102—104) Rf net design: compact 
ignition tokamak. Flanagan, C.; Yugo, J. (Oak Ridge Na- 
tional Lab., TN (USA)). Nov 1985. Contract ACO05- 
840R21400. 16p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86007232. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

‘This report presents information on rf system design for the 
compact ignition tokamak. Topics discussed in this report include: 
frequency choice; plasma coupling analysis; launcher design; 
ORNL resonant double loop antenna; ORNL “folded” waveguide; 
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recessed antennas; ICRH launcher R & D; and Faraday shield R & 
D. (SDB) 


21723 (CONF-851136—6) Rf vacuum feedthroughs. Rari- 
don, R.J.; Whealton, J.H.; Bell, M.A.; Hoffman, D.J.; Baity, 
F.W.; Owens, T.L. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 27p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86007567. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; San Diego, CA, USA (4 Nov 1985). 

The development of rf vacuum feedthroughs is discussed. 
Two considerations of the development are given: impedance 
matching to the transmission line (measured by bandwidth) and the 
importance of a perpendicular orientation of the dielectric window 
relative to the electric fields. The report consists of 25 viewgraphs. 


21724 (CONF-851136—7) Oak Ridge rf test 
Gardner, W.L.; Hoffman, D.J.; McCurdy, H.C.; McMan- 
amy, T.J.; Moeller, J.A.; Ryan, P.M. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840OR21400. 12p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007572. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; San Diego, CA, USA (4 Nov 1985). 

The ORNL RF Test Facility is to provide a national facility 
for the testing and evaluation of steady state, high-power (~1.0- 
MW) Ion Cyclotron Resonance Heating (ICRH) systems and com- 
ponents. The facility configuration consists of a vacuum vessel and 
two fully tested superconducting development magnets from the 
EBT-P program, arranged as a simple mirror of mirror ratio 4.8. 
The axial centerline distance between magnet throat centers is 112 
cm. The vacuum vessel cavity has a large port (74 by 163 cm) and 
a test volume adequate for testing prototypic launchers for DIII-D 
and TFTR. The magnets are capable of generating a steady state 
field of ~3 T on axis in the magnet throats. Steady state plasmas 
are generated in the facility by cyclotron resonance breakdown 
using a dedicated 200-kW, 28-GHz gyrotron. Rf sources are avail- 
able covering a frequency range of 2 to 200 MHz at 1.5 kW and 3 
to 18 MHz at 200 kW with several sources at intermediate param- 
eters. Available in July 1986 will be a >1.0-MW, cw source span- 
ning 40 to 80 MHz. The report consists of nine viewgraphs. 


21725 (CONF-860137—2) Spherical torus (ST) —T 
and its reactor implications. Peng, Y.K.M.; 
Miller, R.L.; Carreras, B.A.; Hogan, J.T.; Krakowski, R AS 
Seed, T.J.; Zubrin, R.M.; Schnurr, N.M. (Oak Ridge Na- 
tional Lab., TN (USA); "Los Alamos National Lab., NM 
(USA)). 1986. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006090. 

From IAEA specialists meeting on tokamak concept innova- 
tions; Vienna, Austria (13 Jan 1986). 

A brief description of the spherical torus design is given. 
The design concept includes resistive demountable toroidal field 
coils, poloidal divertor for impurity control, oscillating-field current 
maintenance, RF initiation and ramp-up of the plasma current, and 
flowing liquid-metal breeding blanket. 4 refs., 6 figs. (WRF) 


21726 (CONF-860151—1) Minimars configuration design. 
Lousteau, D.C. (Oak Ridge National Lab., TN (USA)). 28 
Jan 1986. Contract AC05-840R21400. 20p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86007321. 

From Minimars review meeting; Redondo Beach, CA, USA 
(28 Jan 1986). 

Viewgraph comprise the report. Aspects of design which are 
discussed are: end cell coil arrangement, neutral beam and rf injec- 
tion, load definition on end cell coils, and intracoil structure for all 
coils. (WRF) 


21727 (CONF-860268—1) Analysis of the requirements 
for economic magnetic fusion. Sheffield, J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
30p. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE86007337. 
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From National Research Council Committee on Fusion 
Hybrid Reactors conference; Livermore, CA, USA (20 Feb 1986). 

A generic reactor model is used to examine the economic vi- 
ability of electricity generation by magnetic fusion. The simple 
model uses components which are representative of those used in 
previous reactor studies of deuterium-tritium burning tokamaks, 
stellarators, bumpy tori, reverse field pinches and tandem mirrors. 
Conservative costing assumptions are made. The generic reactor is 
not a tokamak but rather it is intended to emphasize what is 
common to all magnetic fusion reactors. The reactor uses a super- 
conducting toroidal coil set to produce the dominant magnetic 
field. To this extent it is a less good approximation to systems, such 
as the reversed field pinch in which the main field is produced by a 
plasma current. The main output of the study is the cost of electric- 
ity as a function of the weight and size of the fusion core - blanket, 
shield, structure and coils. The model shows that a 1200 MW/sub 
e/ power plant with a fusion core weight of about 10,000 tonnes 
should be competitive in the future with fission and fossil plants. 
Sensitivity studies of varying the assumptions show that this result 
is not sensitively dependent on any given assumption. Of particular 
importance is the result that this scale of fusion reactor may be re- 
alized with only moderate advances in physics and technology ca- 
pabilities. For a fusion-fission hybrid with a high support ratio for 
fission reactors, the fusion island is not such a critical driver as for 
electricity production. 19 refs., 5 figs., 3 tabs. 


21728 (CONF-860415—6) Overview of robotics and te- 
leoperators in developing fusion power. Spampinato, P.T. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 19p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86007333. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

This paper presents an overview of the maintenance consid- 
erations for next-generation fusion reactors. It draws upon the work 
done at the Fusion Engineering Design Center over the past sever- 
al years as well as the work of others in the United States and 
abroad. It specifically addresses the maintenance philosophy adopt- 
ed for these devices, configuration design using modular compo- 
nents, maintenance operations, and equipment. In addition, the 
status of fusion development in the United States, Europe, and 
Japan is reviewed. 14 refs., 10 figs. 


21729 (CONF-860421—1) Third stage of irradiation 
creep involving its cessation at high neutron exposures. 
Garner, F.A.; Porter, D.L.; Makenas, B.J. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Nov 
1985. Contract AC06-76FF02170;W-31-109-ENG-38. Lip. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86006172. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The object of this effort is to determine the mechanism by 
which radiation affects the properties and dimensions of reactor 
components. 


(DOE/ER—0045/15) Alloy development for irra- 
diation performance. Semiannual progress report for period 
ending September 30, 1985. (Oak Ridge National Lab., TN 
(USA)). Feb 1986. Contract AC05-840R21400. 216p. 
(ORNL/M—114). NTIS, PC A10/MF AOl1; 1; GPO Dep. 
File Number DE86007874. 

This report is the twenty-second in a series of Technical 
Progress Reports on “Alloy Development for Irradiation Perform- 
ance” (ADIP), which is one element of the Fusion Reactor Materi- 
als Program, conducted in support of the magnetic Fusion Energy 
Program of the US Department of energy. This report is organized 
along topical lines with Chapters 3 through 8 devoted to the vari- 
ous alloy classes that are currently under investigation. Thus the 
work of a given laboratory may appear at several different places in 
the report. The materials compatibility and environmental effects 
work on all alloy classes is collected together in Chapter 9. The 
Table of Contents is annotated for the convenience of the reader. 
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21731 (DOE/ET/51013—169) Gas injection system in 
the Tara center cell. Brau, K.; Post, R.S.; ISA). Phoms E. 
(Massachusetts Inst. of Tech., Cambridge (USA 

Fusion Center). Nov 1985. Contract ACULTSETS{OL. 18 18p. 
(PFC/CP—86-2; CONF-851174—36). NTIS, PC A 

A01; 1; GPO Dep. File Number DE86006975. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

Precise control of the gas fueling is essential to the success- 
ful operation of tandem mirror plasmas. Improper choice of fueling 
location, magnetic geometry, and gas injection rates can prevent 
potential and thermal barrier formation, as well as reduce the 
energy confinement time. In designing the new gas injection config- 
uration for the Tara center cell, the following issues were ad- 
dressed: RF potential barriers, gas leakage, and charge exchange re- 
combination. 2 refs., 6 figs. 


21732 (DOE/ET/53088—224) Reply to comments of 
J.A. Krommes on "Theory of dissipative density: 

driven turbulence in the tokamak edge”. Terry, P.W.; Dia- 
mond, P.H. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Jan 1986. Contract FG05-80ET53088. 7p. IFSR— 
224). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86007001. 

We appreciate the interest of Krommes in our recent paper 
and welcome the opportunity to discuss his comments and other re- 
lated issues. In our opinion, most of the objections hea has raised 
follow from a misunderstanding of the physics treated by clump 
and hole theory. In particular, throughout his critique Krommes at- 
tempts to extrapolate results and intuition of homogeneous Navier- 
Stokes turbulence (HN-ST) to the more complicated case of dissi- 
pative drift-wave turbulence (DD-WT). Since these two cases are 
so dissimilar with regard to their fundamental constituents, drive, 
characteristic scales and interaction mechanisms, extrapolations 
from one case to the other are unwarranted and misleading. More- 
over, the hypotheses and results of clump and hole theories have 
fared well in several tests using laboratory and simulation data 
which is relevant to the theoretical models analyzed. 7 refs. 


21733 (DOE/OR/21400—T217) Status of ignitor studies. 
Flanagan, C.A.; Brown, T.G.; , V.D.; Peng, Y.K.M. 
(Oak Ridge National Lab., TN (USA)). 16 Oct 1985. Con- 
tract AC05-84OR21400. 39p. NTIS, PC A03/MF AO0l; 1; 
GPO Dep. File Number DE86005594. 

Viewgraphs of the presentation comprise the report. The 
topics which are covered include an overview of the program, me- 
chanical configurations, structural analysis, plasma diagnostics, elec- 
trical systems, and generic parameters of ignition. (WRF) 


21734 (DOE/OR/21400—T240) Compact ignition toka- 
mak studies, ignitor concept, configuration status. Flanagan, 
C.A. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
ACO05-840R21400. 52p. NTIS, PC A04. File Number 
DE86005591. 

The viewgraphs present design features of the Compact Ig- 
nition Tokamak with emphasis on the magnet coils. The magnet 
coils are discussed with respect to preload, external torque and 
structural aspects. (WRF) 


21735 (DOE/OR/21400—T244) Electromagnetic fields 
in 3-D for various cavity antennas and Faraday shields. Chen, 
G.L.; Whealton, J.H.; McGaffey, R.W.; Raridon, R.J.; Bell, 
M. A: Jaeger, E.F.; "Hoffman, DJ. (Oak Ridge National 
Lab., TN (USA)). 16 Dec 1985. Contract ACO05- 
840R21400. 2lp. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86007563. 

Maxwell's Equations are solved for vectors E and H for var- 
ious cavities of interest. The results are shown to be in agreement 
with existing theory for the fundamental resonance of a long ridge 
wave guide. This analysis has been applied to the testing cavity an- 
tenna for D-III. The method can include the addition of an arbi- 
trarily-shaped Faraday shield. We have explored the electromagnet- 
ic effects of Faraday shield by measurement and computation. This 
correlation of theory and experiments is then used to predict power 
limits of an antenna by voltage- and current-limitations. 
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21736 (DOE/OR/21400—T246) ICRH coupling experi- 
ment in Big D. Hoffman, D.J.; Baity, F.W.; Owens, T.L.; 
Jaeger, E.F.; Bryan, W.E.; Hammonds, C.J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
38p. NTIS, PC A03/MF AOI; 1; GPO Dep. File Number 
DE86007570. 

A 10 MW, 40 to 80 MHz ICRH experiment has been pro- 
posed for Big D (at General Atomic). Compact loop antennas have 
been chosen to convey this power. In order to verify that the an- 
tenna will have sufficient loading, a prototype low-power antenna 
has been designed and will be installed in January 1986. The anten- 
na is a cavity antenna that will operate from 30 to 80 MHz with a 
50 Ohm match at R = 1 Ohm. The antenna can be moved from a 
position flush with the wall to flush with the limiter. By these 
means, we will establish the maximum acceptable gap from the cou- 
pler to the plasma. The electrical, mechanical, and thermal charac- 
teristics of this antenna system will be discussed. In addition to ex- 
perimental exploration of coupling, we have investigated wave 
propagation and absorption in Big D by using a cold collisional 
plasma model in straight tokamak geometry with rotational trans- 
form. Although loading is dependent on the plasma position, both 
the reactive and real loads (10 to 20 & 1 to 2 Ohms) are compara- 
ble to other experiments. Loading and power deposition profiles as 
a function of frequency, density, and species mix will be presented. 
The report consists of viewgraphs of the presentation. 


21737 (FRNC-TH—2134) Neutronic study of fusion reac- 
tor blanket. Barre, F. (Paris-11 Univ., 91 - Orsay (France)). 
Jun 1983. 234p. (In French). NTIS (US Sales Only), PC 
Al11/MF AO1. File Number DE86750709. 

The problem of effective regeneration is a crucial issue for 
the fusion reactor, specially for the power reactor because of the 
conflicting requirements of heat removal and tritium breeding. For 
that, calculations are performed to evaluate blanket materials. Pre- 
cise techniques are herein developed to improve the accuracy of 
the tritium production and the neutron and gamma transport calcu- 
lations. Many configurations are studied with realistic breeder, 
structure, and coolant proportions. Accuracy of the results are 
evaluated from the sensitivity theory and uncertainty study using 
covariance matrices. At the end of this work, we presented the 
needs of nuclear data for fusion reactors and we give some advices 
for improving our knowledge of these data. 


21738 (GA-A—18181) Design aspects of low activation 
fusion ignition experiments. Cheng, E.T.; Creedon, R.L.; 
Hopkins, G.R.; Trester, P.W.; Wong, C.P.C.; Schultz, K.R. 
(GA Technologies, Inc., San Diego, CA (USA)). Nov 1985. 


Contract AC03-84ER53158. 7p. (CONF-851102—99). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86005411. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Preliminary design studies have been done exploring (1) ma- 
terials selection, (2) shutdown biological dose rates, (3) mechanical 
design, and (4) thermal design of a fusion ignition experiment made 
of low activation materials. From the results of these preliminary 
design studies it appears that an ignition experiment could be built 
of low activation materials, and that this design would allow hands- 
on access for maintenance. 


21739 (GTFR—61) Particle and momentum confinement 
in tokamak plasmas with unbalanced neutral beam injection 
and strong rotation. Malik, M.A. (Georgia Inst. of Tech., 
Atlanta (USA). Fusion Research Center). Feb 1986. Con- 
tract AS05-78ET52025. 100p. NTIS, PC A05/MF AOI; 
GPO Dep. File Number DE86007140. 

There is a fairly large experimental data base on the effects 
of unbalanced neutral beam injection and strong rotation on particle 
and momentum transport in tokamak plasmas. Such experimental 
data, the relevant diagnostic schemes and the neoclassical theories 
that predict or explain the observed effects are reviewed. 127 refs. 
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21740 (IAE—3857/8) Methods for measuring thickness 
of liquid metal films. Geraimchuk, M.D.; Zubarev, V.F.; 
Pustovojt, _Yu.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 16p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700853. 

Literature data are reviewed on methods for meas:ring thin 
films of liquid metal freely flowing over a solid substrate, conform- 
ably to using lithium as a material for contact devices in divertors 
and injectors of fast particles in a thermonuclear reactor. Ohmic 
measuring tools most fully meet the specified requirements. Howev- 
er their measuring accuracy is low. Application of a capacitance 
method despite its high sensitivity to thickness changes is trouble- 
some because of low noise immunity. A thermal method, owing to 
possible great errors caused by additional heating of a sensitive ele- 
ment and time lag of the latter is also rather inefficient. Using opti- 
cal, radioisotopic (X-ray), and SHF methods is limited by low reli- 
ability and equipment bulkiness. For measuring undulating film 
thickness one should apply the methods providing averaged thick- 
ness values (electromagnetic, mass methods). 


21741 (ILE—8402-P) Implosion of the small cavity and 
large cavity cannonball targets. Nishihara, Katsunobu; Ya- 
manaka, Chiyoe. (Osaka Univ., Suita (Japan). Inst. of Laser 
Engineering). 9 Feb 1984. 20p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700850. 

Recent results of cannonball target implosion research are 
briefly reviewed with theoretical predictions for GEKKO XII ex- 
periments. The cannonball targets are classified into two types ac- 
cording to the cavity size; small cavity and large cavity. The com- 
pression mechanisms of the two types are discussed. 


21742 (INIS-SU—315, pp 145-149) Thermonuclear reac- 
tion neutrons and diagnostics of laser target substance 
mixing. Burtsev, V.A.; Bykov, A.M.; Dyatlov, V.D.; 
Kotel’nikov, S.S.; Choban, Eh.A. (Nauchno-Issledovatel’skij 
Inst. Ehlektrofizicheskoj Apparatury, Leningrad, USSR). 
1984. (In Russian). NTIS (US Sales Only), PC A1l8/MF 
A01. File Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The method of corpuscle diagnostics of substance distribu- 
tion over a volume of the mixed laser target has been considered. 
The technique is based on the determination of yields of primary 
and secondary nuclear reactions out of a laser plasma using the 
methods of kinetic theory. A set of necessary reactions has been de- 
termined, and calculating fourmulae for the reduction of state pa- 
rameters of the mixed laser target according to yields of primary 
and secondary reactions have been obtained. 


21743 (IPP J—672) Steady-state solutions of propagating 
LIB with rotating motion. Murakami, Hiroyuki. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Apr 1984. 4ip. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86700852. 

Steady-state solutions of a rotating and propagating LIB (a 
light ion beam) are correctly obtained by using distribution func- 
tions. The effect is considered on these solutions of the deviation 
from the charge neutralization and the current non-neutralization. 
For a LIB to be hollow it is shown by the profiles of the solutions 
based on the distribution functions that the protons must have the 
same axial velocity but the same or different azimuthal velocities. 
The practical solution is given by using the distribution function, as 
protons have the different axial and azimuthal velocities. This solu- 
tion satisfies the stability condition shown in the previous paper. 


21744 (IPPJ—686) Catastrophe in plasma focus evolu- 
tion. Ikuta, Kazunari. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jul 1984. 17p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86700848. 

A theory of generating a strong electric field in a dense 
plasma column in plasma focus is established by applying the for- 
mula for the electron thermal conductivity in destroyed magnetic 
surfaces like those in tokamaks. The origin of the electric field may 
be from abrupt rise of plasma resistivity when the irregularity of 
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the magnetic field is weak. However, the electric field can be of an 
inductive origin in case the irregularity attains a certain level. Both 
origins should be mixed up depending on the magnitude of the ir- 
regularity. 


21745 (JAERI-M—84-010, pp 116-122) Cross-section 
sensitivity and uncertainty analysis for fusion reactors. Seki, 
Yasushi. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Mar 1984. (In Japa- 
nese). NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE84901547. (CONF-8311187—; NEANDC(J)— 
97/AU; INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

} Application of sensitivity and uncertainty analysis to the nu- 
clear design of fusion reactors and the analysis of fusion reactor 
neutronics experiments is reviewed. The special feature of the ap- 
plication to fusion reactors are introduced first, followed by a brief 
description of the computing methods in use. Several examples of 
the application of the sensitivity analysis for the blanket nuclear 
design and shielding design of fusion reactors, fusion-fission reac- 
tors, and for the pre- and post analyses of integral experiments are 
described. Lastly, some future tasks are shown. 


21746 (JAERI-M—84-010, pp 329-333) Integral data of 
activation reaction for fusion neutronics, Ikeda, Yujiro; 
Maekawa, Hiroshi; Oyama, Yukio; Nakamura, Tomoo; 
Nakada, Kotaro. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Mar 1984. 
(In Japanese). NTIS (US Sales Only), PC A13/MF AOl. 
File Number DE84901547. (CONF-8311187—; 
NEANDC(J)—97/AU; INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

. Integral experiments based on the activation reaction have 
been performed to investigate fusion neutronics by using an intense 
14 MeV neutron source, FNS. Distributions of the reaction rate 
which have different responses were measured and compared with 
those calculated by one and two dimensional analysis codes. In- 
duced activities in the type 316 stainless steel were measured to 
verify the code system, THIDA. From these results, it is demon- 
strated that the activation reaction has availability for the fusion 
neutronic study. 


21747 (JAERI-M—84-010, pp 334-341) Berchmark ex- 
periment on a lithium-oxide assemblies by using time-of-flight 
method. Oyama, Yukio; Maekawa, Hiroshi. (Japan Atomic 
ee Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Mar 1984. (In Japanese). NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE84901547. 
oa 1187—; NEANDC(J)—97/AU; INDC(JPN)— 


From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

’ A benchmark experiment on the fusion blanket material LizO 
was carried out by using time-of-flight method. Angle-dependent 
neutron spectra leaking from cylindrical slab assemblies were meas- 
ured with respect to the thickness and angle. Analyses on the ex- 
periment were carried out by using DO-barT3.5, BERMUDA-2DN 
and MORSE-DDX codes. 


21748 (JAERI-M—84-010, pp 342-346) Measurements of 
tritium production-rate distributions in lithium-oxide assem- 
blies. Maekawa, Hiroshi; Tsuda, Koichi; Ikeda, Yujiro; 
Oyama, Yukio; Fukumoto, Toru; Seki, Yasushi; Nakamura, 
Tomoo; Iguchi, Tetsuo. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishynent). Mar 
1984. (In Japanese). NTIS (US Sales Only), PC A1l3/MF 
AOl. File Number DE84901547. (CONF-8311187—; 
J)\—97/AU; INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

, Tritium production-rate (TPR) distributions were measured 
in simulated fusion blanket assemblies using the FNS. They were 
pseudo-spherical lithium oxide assembly with a graphite reflector 
and 40 cm thick lithium oxide slab assembly. TPR distributions 
measured by three methods agreed well each other. Experimental 
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results support the P. G. Young's evaluation for 7Li(n, n’a)*T cross 
section. 


21749 (JAERI-M—84-010, pp 347-352) Program for 
design-oriented benchmark experiment on fusion blanket neu- 
tronics at FNS. Nakamura, Tomoo. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Mar 1984. (In Japanese). NTIS (US Sales Only), PC 
Al13/MF AOl. File Number DE84901547. (CONF- 
8311187—; NEANDC(J)—97/AU; INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

This article describes the outline of a program on integral 
benchmark experiments supporting nuclear design of fusion blanket 
by using the FNS facility. 


21750 (JAERI-M—84-010, pp 407-426) Integral experi- 
ments in 14-MeV. Sugiyama, Kazusuke; Kanda, Kazutaka; 
Iwasaki, Shin. (Tohoku Univ., Sendai, Japan). Mar 1984. (In 
Japanese). NTIS (US Sales Only), PC Ai3/MF AOl. File 
Number DE84901547. (CONF-8311187—; NEANDC(J)— 
97/AU; INDC(JPN)—84/G). 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

An integral experiment in a lithium spherical assembly for 
14-MeV neutrons is performed under a universities cooperation 
program supported by the Grant in Aid of the Ministry of Educa- 
tion. This report presents preliminary results on the neutron source 
characterization and reaction rate distributions in a graphite sphere 
using an activation foil technique, and leakage neutron spectra from 
a lithium sphere with miniature NE-213 spectrometers by pulse 
height unfolding and medium size NE-213 scintillators with time-of- 
flight techniques for a region from 70-KeV to 15-MeV. Measured 
results are compared with theoretical calculations. 


21751 (JAERI-M—84-191) Coupling calculations of the 
ICRF loop antenna for JT-60. Ikeda, Yoshitaka; Kimura, 
Haruyuki; Fujii, Tsuneyuki; Saigusa, Mikio; Imai, Tsuyoshi; 
Sakamoto, Keiji; Uehara, Kazuya; Nagashima, Takashi. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Oct 1984. 25p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86700849. 

Coupling calculations of the ICRF loop antenna for JT-60 
are made. The feature of this antenna is 2 x 2 phased loop antenna 
array which has phasing control system in toroidal, poroidal direc- 
tions. In these calculations, a optimum size of the antenna structure 
is obtained. The phasing control effects on radiation spectrum is 
studied, and also the plasma density dependencies on coupling effi- 
ciency are discussed. 


21752 (JAERI-M—84-193) Monte Carlo calculation of 
the characteristics of source neutrons and irradiation field of 
the FNS rotating target. Seki, Yasushi; Ikeda, Yujiro; 
Oyama, Yukio; Nakamura, Tomoo; Maekawa, Hiroshi; 
Kawasaki, Hiromitsu; Yamada, Koubun. (Japan Atomic 
Energy Research Inst., Tokyo; Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Oct 1984. 38p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86700847. 

The characteristics of the source neutrons generated by the 
rotating target and the irradiation field in the target room at the 
Fusion Neutronics Source (FNS) were calculated using a three-di- 
mensional Monte Carlo method. The angular distributions of reac- 
tion rates around the target, the radial distribution of reaction rates 
in the target room and the source neutron spectrum were calculat- 
ed and compared with the measured results. The comparison 
showed a reasonably good agreement for all the reaction rates and 
source neutron spectrum. The good agreement assures the validity 
of the calculated source neutron characteristics to be used in the 
future analyses of the experiments using the same rotating target. 
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21753 (JAERI-M—84-212) Conceptual design of fusion 

tal reactor (FER). FY 1983 report. (Japan Atomic 
Energy Research Inst., Tokyo). Jan 1985. 1083p. (In Ja 
nese). NTIS (US Sales Only), PC A99/MF A01. ile 
Number DE86700846. 

Com; of two volumes. 

The Fusion Experimental Reactor (FER) being developed at 
JAERI as a next generation tokamak to JT-60 has a major mission 
of realizing a self-ignited long-burning DT plasma and demonstrat- 
ing engineering feasibility. During FY82 and FY83 a comprehen- 
sive and intensive conceptual design study has been conducted for a 
pulsed operation FER as a reference option which employs a con- 
ventional inductive current drive and a double-null divertor. In par- 
allel with the reference design, studies have been carried out to 
evaluate advanced reactor concepts such as quasi-steady state oper- 
ation and steady state operation based on RF current drive and 
pumped limiter, and comparative studies for single-null divertor/ 
pumped limiter. This report presents major results obtained primari- 
ly from FY83 design studies, while the results of FY82 design stud- 
ies are described in previous references (JAERI-M 83-213--216). 


21754 (KMSF-U—1616C) Details of the response of 
Kodak high resolution plate to x-irradiation for the character- 
ization of ICF targets and components. Martin, A.J.; Simms. 

R.J. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 1985. 
Contract ACO08-82DP40152. 5p. (CONF-851174—37). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86006484. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

Radiographic images are used in the characterization of In- 
ternal Confinement Fusion targets and target components. The use 
of this technique involves consideration of: (1) the continuum and 
line emission source spectra produced by a tungsten anode, (2) the 
attenuation of the source spectrum by material in the x-ray path, 
and (3) the response of the x-ray detector, a Kodak HRP (High 
Resolution Plate), to the incident x-ray flux. 5 refs., 4 figs. 


21755 (KMSF-U—1620) Deuterium permeation proper- 
ties of beta-irradiated and unirradiated poly(vinyl alcohol) and 
polystyrene shells. Scott, L.A.; Schneggenburger, R.G.; An- 
derson, P.R. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 
1985. Contract AC08-82DP40152. 19p. (CONF-851174— 
32). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86006485. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

We measured the permeability of IF fuel shells made of poly 
(vinyl alcohol) (PVA) and polystyrene (PS) with deutrium. Activa- 
tion energies were determined using permeability coefficients meas- 
ured over the temperature range 25 to 100°C for PVA, and minus 
100 to 20°C for PS shells. We then exposed this same batch of 
shells to intense beta-irradiation from tritium and repeated the per- 
meation measurements. Comparing permeabilities of the same shells 
before and after irradiation, we obtained a measure of the effect 
beta-irradiation has on fuel retention characteristics of the poly- 
mers. Our results show that irradiation does change the permeabil- 
ity of PVA, while the permeability of irradiated PS is relatively un- 
changed. 3 refs., 6 figs. 


21756 (KMSF-U—1670) Hydrodynamic of x-ray 
laser targets. Charatis, G.; Busch, G.E.; Shepard, C.L.; 

Rosen, M.D. (KMS Fusion, Inc., Ann Arbor, MI (USA): 
Lawrence Livermore National Lab., CA (USA)). Nov 1985. 
Contract AC08-82DP40152. 12p. NTIS, PC A02/MF AOl1; 

1; GPO Dep. File Number DE86006481. 

X-ray gain experiments at A ~ 200A in laser-induced ex- 
ploding selenium foil targets were successfully demonstrated at 
LLNL’s Novette laser facility in 1984. Recent experiments at KMS 
were designed to examine parameter variations of target thickness, 
laser duration and intensity, and one-sided vs two-sided irradiation, 
as a means of improving the performance of the gain experiments. 
Preliminary experiments were also performed on double-foil targets 
in attempts to prolong the duration and spatial extent of the x-ray 
lasing conditions in the space between the two foils. Four-frame 
holographic interferometry was used in determining the time de- 
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pendence of the evolving density profiles obtained by Abel inver- 
sion of the interferometric fringe field and x-ray crystal spectrosco- 
py was applied to monitor the x-ray emission. 3 refs., 9 figs. 


21757 (KMSF-U—1678e) Observations of mass transport 
phenomena in multicomponent liquid mixtures. Mruzek, 
M.T.; Musinski, D.L.; Jacobs, R.B. (KMS Fusion, Inc., Ann 
Arbor, MI (USA)). 1985. Contract AC08-82DP40152. 8p. 
(CONF-851174—31). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86006483. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

Examples of surface tension effects on liquid behavior are 
common, such as liquid rising in a capillary tube or the beading of 
rain drops on a freshly waxed car. Usually through, the surface ten- 
sion forces are small compared to other forces such as gravity. Sit- 
uations exist, however, where the simple statement attributed to 
Marangoni can explain striking and unexpected observations. "If for 
any reason difference of surface tension exist along a free liquid sur- 
face, liquid will flow toward the region of higher surface tension”. 
Such flows are called Marangoni flows. Observations of isotopic 
hydrogen fuel mixtures in cryogenic Inertial Confinement Fusion 
(ICF) targets can be explained on the basis of Marangoni flows. 
Additional experiments at KMS with common room temperature 
mixtures have produced similar results. 


21758 (LA-UR—86-616) Calculations for isotopically-tai- 
lored ceramics in fission and fusion reactors. LaBauve, R.J.; 
Livak, R.J.; Clinard, F.W. Jr. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 13p. (CONF- 
860418—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86007380. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

Information and understanding of the response of a ceramic 
at dpa and gas production rates near those expected at the first wall 
of a fusion reactor can be obtained by an experiment in a fission 
reactor to irradiate an isotopically tailored sample of the ceramic. 
To aid in the design of such an experiment, we have made calcula- 
tions to determine the amount of ™N and 1%O needed in 
SisAlsOsNs and 770 needed in AlsOs to simulate the behavior of 
these ceramics in the first wall of the STARFIRE fusion reactor by 
exposure in the HFIR reactor at Oak Ridge National Laboratory. 
The calculations were performed using a code developed at Han- 
ford Engineering Development Laboratory, and the gas production 
and damage nuclear data needed were produced with a Los 
Alamos code. Although the damage data are more appropriate for 
metals, it is assumed that the comparison of the gas- 
ratios in the two reactors is valid. Calculations indicate that 57% 
170 and 90.6% *N in sialon and 17.9% ‘70 in alumina would be 
adequate for the simulation. 


21759 (LA-UR—86-798) Promising copper alloy for high 
heat load applications . neutron environments. Livak, R.J.; 

Frost, H.M.; ; Kennedy, J.C.; Hobbs, LW. 
(Los ‘Alamos National La "NM (USA); Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Materials Science and 
Engineering). 1986. Contract W-7405-ENG-36. 13p. 
(CONF-860421—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86007360. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Four candidate copper alloys and two elemental coppers 
were irradiated in the Experimental Breeder Reactor to damage 
levels of about 3 and 15 dpa at 385°C. The irradiated and control 
samples were evaluated to determine swelling, room temperature 
tensile properties, transmutation product levels, and electrical resis- 
tivity. Transmission electron microscopy was used to characterize 
the damaged microstructures. Among the six materials studied, the 
alumina-dispersed copper alloys (Glidcop Al-20 and Al-60 sheet 
material) exhibited the best, overall resistance to fast neutron 
damage, as they had minimal swelling and retained their original 
values of yield strength and electrical resistivity (corrected for 
transmuted elements) after irradiation. The two cold worked and 
age-hardened alloys (AMZIRC and MZC) suffered loss of yield 
strength after irradiation at 385°C. The two elemental coppers and 
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the AMZIRC alloy showed large swelling (3.6 to 6.8 vol %) due to 
void formation after the high neutron fluence. Further study is 
needed to understand microstructural alterations caused by neutron 
damage of the alumina-dispersed copper alloy. 10 refs. 


21760 (LBL—19532) Thermal and structural analysis of 
the LBL 10 x 40 cm long pulse accelerator and the 12 x 48 
cm common long pulse accelerator for TFTR, doublet III-D, 
and MFTF-B. Wells, R.P. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 8p. (CONF- 
851102—74). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86005226. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Stress and deflection of the grid rails of the existing, Law- 
rence Berkeley Laboratory (LBL) designed, 10 x 40 cm Long Pulse 
(neutral beam) Accelerator (40LPA) and the expanded 12 x 48 cm 
version, Common Long Pulse Source (CLPS), have been computed 
for a series of assumed heat load distributions. The combined stress 
from self-constraint of thermal expansion and rail holder reaction 
forces has been calculated. A simplification of the gradient grid rail 
holder was analyzed and was found to work as well or better than 
the original 40LPA design under the most probable operating con- 
ditions. Heat flux non-uniformity over the rail surface for both ac- 
celerator designs was estimated from 40LPA grid calorimetry data 
for arc and beam extraction operation. The extrapolated total heat 
load per rail for the CLPS was less than the 1.2 kW value used in 
this analysis. Under worst case assumptions, the maximum equiva- 
lent stress in any of the molybdenum grid rails was less than 20% 
of yield. For the anticipated heat load distribution on the gradient 
grid, the predicted deflection of the grid rail meets the 0.0457 mm 
position tolerance except under extremely non-uniform heat loads. 


21761 (ORNL/FEDC—85/5) Initial assessments of igni- 
tion spherical torus. Peng, Y.K.M.; Borowski, S.K.; Bussell, 
G.T.; Dalton, G.R.; Gorker, G.E.; Haines, J.R.; Hamilton, 
W.R.; Kalsi, S.S.; Lee, V.D.; Miller, J.B. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1985. Contract AC05- 
840R21400. 46p. NTIS, PC A03/MF A011; GPO Dep. File 
Number DE86007884. 

Initial assessments of ignition spherical tori suggest that they 
can be highly cost effective and exceptionally small in unit size. As- 
suming advanced methods of current drive to ramp up the plasma 
current (e.g., via lower hybrid wave at modest plasma densities and 
temperatures), the inductive solenoid can largely be eliminated. 
Given the uncertainties in plasma energy confinement times and the 
effects of strong paramagnetism on plasma pressure, and allowing 
for the possible use of high-strength copper alloys (e.g., C-17510, 
Cu-Ni-Be alloy), ignition spherical tori with a 50-s burn are estimat- 
ed to have major radii ranging from 1.0 to 1.6 m, aspect ratios from 
1.4 to 1.7, vacuum toroidal fields from 2 to 3 T, plasma currents 
from 10 to 19 MA, and fusion power from 50 to 300 MW. Because 
of its modest field strength and simple poloidal field coil configura- 
tion, only conventional engineering approaches are needed in the 
design. A free-standing toroidal field coil/vacuum vessel structure 
is assessed to be feasible and relatively independent of the shield 
structure and the poloidal field coils. This exceptionally simple con- 
figuration depends significantly, however, on practical fabrication 
approaches of the center conductor post, about which there is pres- 
ently little experience. 19 refs. 


21762 (PPPL—2295) Detection of surface glow related to 
spacecraft glow phenomenon. Langer, W.D.; Cohen, S.A.; 
Manos, D.M.; Motley, R.W.; Ono, M.; Paul, S.; Roberts, 
D.; Selberg, H. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Feb 1986. Contract AC02-76CH03073. 38p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. File Number DE86007525. 

We have developed a high flux source of low energy neutral 
beams to study the spacecraft glow phenomena by using a biased 
limiter to neutralize plasma in ACT-1. Beams of nitrogen and nitro- 
gen-oxygen mixtures with energies of 1 to 15 eV and fluxes = 
10*4/cm?/s were directed on target surfaces consisting of Z-302 and 
Z-306 paints. With the nitrogen beams we successfully detected a 
glow due to beam-surface interactions. In addition, we discovered a 
volume glow effect due to beam-gas interactions which may also 
play a role in spacecraft glow. 11 refs., 14 figs. 
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21763 (PPPL—2307) Chromium getter studies in TFTR. 
Dylla, H.F.; LaMarche, P.H.; Blanchard, W.R.; Budny, 
R.V.; Boody, F.P.; Bush, C.E.; Groebner, R.J.; McCarthy, 
P.J.; Simpkins, J.E.; Stratton, B.C. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Feb 1986. Contract AC02- 
76CH03073. 24p. (CONF-851174—38). NTIS, PC A02/MF 
AO01; 1; GPO Dep. File Number DE86007529. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

We have studied the effects of the deposition of thin films 
(~0.1 pm) of chromium onto ~70% of the torus area of the Toka- 
mak Fusion Test Reactor (TFTR). The purpose of these experi- 
ments was to test the difference between high surface coverage and 
high pumping speed gettering schemes with respect to minimizing 
oxygen impurity generation in high power tokamak discharges. The 
initial Cr deposition had significant effects on vessel outgassing and 
subsequent plasma performance: the outgassing of H2O, CO, and 
CO. decreased by a factor of ten, oxygen impurity radiation de- 
creased by a factor of two, the plasma Z/sub eff/ decreased from 
1.3 to 1.1, and the plasma density limit increased by 20%. This im- 
provement correlates with a significant reduction of the edge radi- 
ation as the density limit is approached. The effects of the initial 
and subsequent Cr depositions were relatively long lasting, exhibit- 
ing time constants of the order of weeks. We attribute the observed 
impurity reduction to a modification of the oxide surface on the 
vessel wall, which is apparently a significant impurity source for 
oxygen. 17 refs., 6 figs. 


21764 (PPPL—2312) Hydrogen isotope exchange and 
conditioning in graphite limiters used in TFTR. LaMarche, 
P.H.; Dylla, H.F.; McCarthy, P.J.; Ulrickson, M. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Feb 1986. Contract 
AC02-76CH03073. 25p. (CONF-851174—41). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86007537. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

Isotopic exchange experiments performed in TFTR are used 
to examine the outgassing and diffusive properties of graphite used 
as the plasma limiter. Changeover from hydrogen to deuterium for 
different periods ranges from ~600 to 60 plasma discharges, which 
appears to be correlated to the limiter temperature. We present a 
simple analytical model that predicts a fast transient (~10 plasma 
discharges) changeover where the deuterium fueling dilutes the ad- 
sorbed and near-surface hydrogen, and a slowly changing term 
where bulk hydrogen diffuses to the surface, Using this model we 
can extract an activation energy for diffusion of 0.15 +- 0.02 eV. 
We hypothesize that interpore diffusion for this porous (~ 15%) 
material is consistent with our observations. 19 refs. 


21765 (PPPL—2316) Central ignition scenarios for 
TFTR. Zweben, S.J.; Redi, M.H.; Bateman, G. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Mar 1986. Contract 
AC02-76CH03073. 75p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE86007524. 

The possibility of obtaining ignition in TFTR by means of 
very centrally peaked density profiles is examined. It is shown that 
local central alpha heating can be made to exceed local central 
energy losses ("central ignition”) under global conditions for which 
Q = 1. Time dependent 1-D transport simulations show that the 
normal global ignition requirements are substantially relaxed for 
plasmas with peaked density profiles. 18 refs., 18 figs. 


21766 (SAND—85-2815C) Fidelity of using intense ion 
beams to simulate the response of materials to x rays. 
Matzen, M.K.; Hanson, D.L. (Sandia National Labs., Albu- 
querque, NM (USA)). 1985. Contract AC04-76DP00789. 2p. 
(CONF-860488—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86004989. 

From 2. simulation fidelity workshop; Albuquerque, NM, 
USA (22 Apr 1986). 

Experiments were conducted to verify calculations which in- 
dicated that protons and soft x-rays produce the same stress magni- 
tude and shape depth in aluminum. Proto II was used to irradiate 
samples with up to 23 cal/cm? of approximately 1 keV x-rays and 
up to 90 cal/cm? of total radiation. The recorded stresses (<15 
kbar) were in reasonable agreement with theory. A modified hybrid 





70 FUSION ENERG 
Jeud Paden Puner Plant Toohnelogy 


ion-extraction diode was used to irradiate samples with proton 
fluences ranging from 20 to 100 cal/cm? Again, the measured peak 
stresses compared well with calculations. 


21767 (SAND—86-0407C) Ultra-low density microcellu- 
lar foams. Rand, P.B. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 12p. 
(CONF-860330—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86007701. 

From 5. annual target fabrication specialists meeting; Las 
Vegas, NV, USA (24 Mar _ ; 

Ultra-low ensity (<6.0 mg/cc) microcellular foams (cell 
size less than 20 pmeters) have been developed to support the 
NARYA pulsed-power-driven X-ray laser program. Other pulsed 
power targets using these foams are anticipated. Because of the ex- 
treme fragility of these foams emphasis was placed on molding to 
shape to avoid machining. The foams are made by a thermally in- 
duced phase separation process from solutions of water soluble 
polymers. In practice the solutions are rapidly frozen to induce the 
phase separation, and they are then freeze dried to remove the sol- 
vent without destroying the foam’s structure. A number of water 
soluble polymers have proven capable of meeting the density and 
cell size requirements. However, polyacrylic acid was used in most 
of our work because of its low shrinkage during molding and its 
purity. These foams have been molded into rods (1, 2, and 3 mm 
dia.), half rods, half annuli, and most recently full annuli with 3.0 
mm outside diameter and 2.0 mm inside diameter. The molding 
techniques have varied with the various shapes. The rods were 
molded by freezing the solution in thin walled silicone rubber 
molds, extracting the frozen preform from the mold, and then 
freeze drying. Metal molds were used to make all other shapes. 
Rapid surface melting, followed by rapid refreezing, was used to 
remove the more complex shapes from their molds. In the case of 
the foam annuli, a pin with a very small taper was used to form the 
inner diameter. The foam rods have been successfully used in gas- 
puff implosion experiments on the PROTO-II accelerator. 3 refs., 4 
figs., 1 tab. 


21768 (UCID—20589) TIBER: Tokamak Ignition/Burn 
Experimental Research. Final design report. Henning, C.D.; 
Logan, B.G.; Barr, W.L.; Bulmer, R.H.; Doggett, J.N.; 
Johnson, B.M.; Lee, J.D.; Hoard, R.W.; Miller, J.R.; Slack, 
D.S. (Lawrence Livermore National Lab., CA (USA)). 1 
Nov 1985. Contract W-7405-ENG-48. 235p. NTIS, PC 
Al11/MF A011; 1; GPO Dep. File Number DE86006997. 

The Tokamak Ignition/Burn Experimental Research 
(TIBER) device is the smallest superconductivity tokamak designed 
to date. In the design plasma shaping is used to achieve a high 
plasma beta. Neutron shielding is minimized to achieve the desired 
small device size, but the superconducting magnets must be shield- 
ed sufficiently to reduce the neutron heat load and the gamma-ray 
dose to various components of the device. Specifications of the 
plasma-shaping coil, the shielding, coaling, requirements, and heat- 
ing modes are given. 61 refs., 92 figs., 30 tabs. (WRF) 


21769 (UCRL—53559) 


High-Yield Lithium-Injection 
ee, (HYLIFE) reactor. Blink, J.A.; Hogam, W.J.; 


Hovingh, J.; Meier, E.R.; Pitts, J.H. (comps.). wrence 
Livermore National Lab., CA (USA)). 23 Dec 1985. Con- 
tract W-7405-ENG-48. Sip. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE86006996. 

The High-Yield Lithium-Injection Fusion Energy (HYLIFE) 
concept to convent inertial confinement fusion energy into electric 
power has undergone intensive research and refinement at LLNL 
since 1978. This paper reports on the final HYLIFE design, focus- 
ing on five major areas: the HYLIFE reaction chamber (which in- 
cludes neutronics, liquid-metal jet-array hydrocynamics, and struc- 
tural design), supporting systems, primary steam system and balance 
of plant, safety and environmental protection, and costs. An anno- 
tated bibliography of reports applicable to HYLIFE is also provid- 
ed. We conclude that HYLIFE is a particularly viable concept for 
the safe, clean production of electrical energy. The liquid-metal jet 
array, HYLIFE’s key design feature, protects the surrounding 
structural components from x-rays, fusion fuel-pellet debris, neutron 
damage and activation, and high temperatures and stresses, allow- 
ing the structure to last for the plant's entire 30-year lifetime with- 
out being replaced. 127 refs., 18 figs. 
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21770 (UCRL—92544) Halo recycler for the Tandem 
Mirror Experiment Upgrade. Brooksby, C.A.; Allen, S.L.; 
Pedrotti, L.R.; Simonen, T.C.; Wood, B.E.; Hsu, W.L.; 
Watkins, J.G. (Lawrence Livermore National Lab., CA 
(USA)). 14 Nov 1985. Contract W-7405-ENG-48. 5p. 
(CONF-851102—91). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86006536. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The halow recycler is a mechanical device on the Tandem 
Mirror Experiment Upgrade (TMX-U) that is designed to increase 
the density at the plasma edge providing enhanced shielding of the 
core plasma from background neutrals. Each recycler body, which 
consists of coaxial annular cylinders and a adjacent plenum closely 
follows the magnetic flux tubes in the transition region of TMX-U. 
Each plenum is provided with gas feed and pressure measurement 
systems as well as Langmuir probes. This paper describes the 
design, fabrication, installation, and operation of these devices. 


21771 (UCRL—92548) Octupole coil configuration for 
the Tandem Mirror Experiment Upgrade (TMX-U). Wong, 
R.L.; Calderon, M.O.; Felker, B.; Jackson, M.C.; Pedrotti, 
L.R. (Lawrence Livermore National Lab., CA (USA)). 14 
Nov 1985. Contract W-7405-ENG-48. 4p. (CONF-851102— 
92). NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86006537. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The octupole plug concept offers the attractive possibility of 
reducing the length of the plug and transition sections in tandem 
mirror reactors. In the Tandem Mirror Experiment Upgrade 
(TMX-U), we are designing an octupole plug-transition that will re- 
place our current quadrupole plug-transition. The reduction in 
length is made possible by the more nearly circular plasma cross 
section throughout the plug and transition sections. The principal 
physics of the design is the magnetohydrodynamic (MHD) stabili- 
zation of the core plasma in the plug by a hot electron ring in the 
mantle region surrounding the core. This hot electron mantle is 
MHD stable because of the good curvature field lines provided by 
the octupole. The positive radial pressure gradient in the hot elec- 
tron mantle in turn stabilizes the core’s plasma. Each octupole set 
consists of six coils replacing the transition and plug sets in the ex- 
isting TMX-U experiment. The central cell coils will remain un- 
changed. Five of the coils for each of the new sets will be fabricat- 
ed, while one, the 6-T mirror coil, will be reused from TMX-U. 
This paper will elaborate on the design configuration of the mag- 
nets. In particular, the configuration provides for adequate neutral 
beam lines-of-sight, and access for 0.615 MW of electron-cyclotron 
resonant heating (ECRH) on each end. 


21772 (UCRL—93829) Theory and analysis of soft x-ray 
laser experiments. Whitten, B.L.; Hazi, A.U. (Lawrence 
Livermore National Lab., CA (USA)). Oct 1985. Contract 
W-7405-ENG-48. 15p. (CONF-851053—11). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005177. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

The atomic modeling of soft x-ray laser schemes presents a 
formidable challenge to the theorists - a challenge magnified by the 
recent successful experiments. A complex plasma environment with 
many ion species present must be simulated. Effects such as turbu- 
lence, time dependence, and radiation transport, which are very dif- 
ficult to model accurately, may be important. We shall describe our 
efforts to model the recently demonstrated soft x-ray laser in colli- 
sionally pumped neon-like selenium, with emphasis on the ioniza- 
tion balance and excited state kinetics. The relative importance of 
various atomic processes, such as collisional excitation and dielec- 
tronic recombination, on the inversion kinetics will be demonstrat- 
ed. We shall compare our models with experimental results and 
evaluate the success of this technique in predicting and analyzing 
the results of x-ray laser experiments. 22 refs., 5 figs., 3 tabs. 





2919 / ERA-11/9 


21773 X-ray preheating of heavy-ion inertial fusion tar- 
gets. Anholt, R.; Hoffmann, D.H.H. (Stanford Univ., CA, 
USA. Dept. of Physics; Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt, Germany, F.R.). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 240: 
No. 3, 567-571(1 Nov 1985). (CONF-8411142—). 

From 2. international workshop on cross sections for fusion 
and other applications; College Station, TX, USA (8 Nov 1984). 

X-ray production cross sections measured at the Lawrence 
Berkeley Laboratory BEVALAC and elsewhere are interpolated, 
and are used to estimate the radiative energy deposited in the inner 
DT shells of single-shelled and the inner Pb shells of double-shelled 
targets proposed for use in heavy-ion inertial fusion with 50 MeV/ 
amu Pb ions. The X-ray preheating of DT is negligible, but the pre- 
heating of inner Pb shells of double-shelled targets may be signifi- 
cant under some circumstances. 


21774 Impurity fluxes and concentrations in the ISX-B 
beryllium limiter experiment. Isler, R.C.; Behringer, K.; 
Kaellne, E. (Oak Ridge National Lab., TN, USA; Commis- 
sion of the European Communities, Abingdon, UK. JET 
Joint Undertaking). Nuclear Fusion; 25: No. 11, 1635- 
1655(Nov 1985). 

An experiment to test beryllium as a limiter material has 
been performed in the ISX-B tokamak. One facet of the studies 
centred on characterizing impurity influxes and concentrations. The 
radiation from both low-Z (Be, C, N, O) and intermediate-Z (Ti, 
Cr) contaminants was measured at the limiter surface and at a wall 
location 90 deg. away from the limiter to assess the relative contri- 
butions of metallic impurities from the two different sources. The 
effect of limiter melting, with concomitant reduction of both low-Z 
and intermediate-Z elements, was also documented. The analysis, 
including atomic rate coefficients, for interpreting spectral radiation 
in terms of production rates is discussed in detail. 


21775 Curved beam elements to model noncircular coil 
shapes for tokamak reactor. Shah, V.N.; Marshall, N.H. (EG 
and G Idaho, Inc., Idaho Falls, USA). International Journal 
for Numerical Methods in Engineering; 21: No. 10, 1853- 
1870(Oct 1985). 

The detailed stress analysis of the toroidal field supercon- 
ducting coil is needed to ensure its structural integrity, which in- 
cludes conductor breakage, insulation breakage, sliding between 
two turns, or support structure failure. Such detailed analysis re- 
quires that each of the superconducting coil turns be modelled sep- 
arately. In this paper, a curved beam finite element, having constant 
radius of curvature, is considered to model a turn of noncircular 
toroidal field coil. Four different coil shapes subjected to electro- 
magnetic body forces due to toroidal magnetic fields are analysed 
to assess the finite element models: circular, elliptic Princeton-D 
and compound shape. The comparison of analytical and finite ele- 
ment analysis results for resultant forces, tensions and displacements 
suggest that the proposed approach may be extended to the de- 
tailed stress analysis of the noncircular toroidal field superconduct- 
ing coil. 


21776 Control of gaseous impurities by pump limiters. 


Isler, R.C.; Mioduszewski, P.K.; Crume, E.C. Jr. (Oak 
Ridge National Lab., TN, USA). Nuclear Fusion; 25: No. 
10, 1480-1484(Oct 1985). 

Nitrogen has been puffed into the Impurity Study Experi- 
ment (ISX-B) tokamak as a test gas for evaluating the effect of 
pump limiters on impurity control. The gas is introduced either 
through a nozzle at the limiter tip or from a location at the wall of 
the vacuum chamber. The interior nitrogen content is monitored by 
charge-exchange excitation of N VII lines and depends only slight- 
ly on the location of the Nz source or on whether the pumps are 
activated or not. The edge radiation from N IV is also affected 
little by activating the pumps when the source is at the limiter tip, 
but is strongly influenced when the source is at the wall location. 
The spectral data suggest that the reservoir of nitrogen in the 
scrape-off layer is efficiently pumped while the nitrogen content of 
the main plasma is not affected. The implication is that, in the 
quasi-steady interval of a discharge, radial diffusion is very slow 
compared to parallel transport in the vicinity of the limiter tip. 
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21777 Inertial confinement fusion programme at Los 
Alamos. Cartwright, D.C. (Los Alamos National Lab., NM, 
USA). Nuclear Fusion; 25: No. 9, 1355-1360(Sep 1985). 

Los Alamos has constructed a high-power COs laser and is 
completing a thorough technical evaluation of the CO: laser as an 
inertial confinement fusion (ICF) driver. Recent experimental work 
has shown unambiguously that 0.25 wm is near the wavelength for 
optimum coupling of laser radiation into a fusion target. Since KrF 
lases at 0.248 ym, has the potential for 10% wall plug efficiency 
and for low capital cost, Los Alamos is continuing to investigate 
the feasibility of KrF as a future ICF driver. 


21778 Progress in inertial fusion at Lawrence Livermore 
National Laboratory. Storm, E. (Lawrence Livermore Na- 
tional Lab., CA, USA). Nuclear Fusion; 25: No. 9, 1361- 
1365(Sep 1985). 

Recent experiments at the Lawrence Livermore National 
Laboratory using the 10 TW Novette laser demonstrated increased 
absorption and conversion to X-rays and decreased production of 
suprathermal electrons with short-wavelength (<0.5 pum) light. 
Stimulated Raman scattering was identified as the primary source 
of suprathermal electrons. The collisionality of the laser/target cou- 
pling can be controlled by the proper selection of laser wavelength 
and target material. This very favourable laser/target coupling has 
led to achieving high inertial fusion target compressions and to the 
unambiguous demonstration of the first laboratory X-ray laser. 


21779 Laser fusion experiments at the University of 
Rochester. McCrory, R.L.; Soures, J.M. (Rochester Univ., 
NY, USA. Lab. for Laser Energetics). Nuclear Fusion; 25: 
No. 9, 1367-1372(Sep 1985). 

The paper reviews the contribution of the Laboratory for 
Laser Energetics of the University of Rochester to inertial fusion 
research, including investigation of the direct-drive approach to 
laser fusion, the development of short-wavelength laser systems and 
the development of high-density diagnostic techniques. 


21780 Light-ion beams for inertial confinement fusion. 
Vandevender, J.P. (Sandia National Labs., Albuquerque, 
NM, USA). Nuclear Fusion; 25: No. 9, 1373-1377(Sep 1985). 

Inertial confinement fusion requires the generation and fo- 
cusing of several megajoules of energy at >100 TW power and 
>100 TW.cm? power density onto a target for approxima! ly 10 
ns. Lasers and particle beam drivers have been developed for this 
purpose. Light-ion beams offer the potential for a cost-effective, ef- 
ficient and versatile driver with excellent energy deposition and no 
significant preheat. The research and development to date has em- 
phasized technology development of the driver. Advances in pulsed 
power technology, magnetically insulated power flow, intense ion 
beam generation, focusing and transport, and ion beam deposition 
have led to the Particle Beam Fusion Accelerator II at Sandia Na- 
tional Laboratories which will begin operation in January 1986. 
This accelerator has the potential for achieving ignition of thermo- 
nuclear fuel in the laboratory. 


21781 ECH tokamak. Firestone, M.A.; Mau, T.K.; 
Conn, R.W. (California Univ., Los Angeles, USA. Center 
for Plasma Physics and Fusion Engineering). Comments on 
Plasma Physics and Controlled Fusion; 9: No. 4, 149-159(Aug 
1985). 

A small steady-state tokamak capable of producing power in 
the 100-300 MW range and relying on electron cyclotron RF heat- 
ing (ECH) for both heating and current drive is described. Work- 
ing in the first MHD stability regime for tokamaks, the approach 
adheres to the recently discovered maximum £ limit. An appropri- 
ate figure of merit is the ratio of the fusion power to absorbed RF 
power. Efficient devices are feasible at both small and large values 
of fusion power, thereby pointing to a development path for an at- 
tractive commercial fusion reactor. 


21782 Kinked Z-pinch as the helicity source for sphero- 
mak generation and sustainment. Jarboe, T.R.; Barnes, C.W.; 
Platts, D.A.; Wright, B.L. (Los Alamos National Lab., NM, 
USA). Comments on Plasma Physics and Controlled Fusion; 
9: No. 4, 161-168(Aug 1985). 
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A conventional stabilized Z-pinch operated in an unstable 
mode is under development as a source of magnetic helicity for 
creating and sustaining spheromak plasma configurations. The 
design of the system is based on general principles of helicity gen- 
eration and relaxation to states of minimum magnetic energy. Initial 
experiments have proved the validity of the concept. The new 
source has potential technical advantages over coaxial sources pres- 
ently employed and suggests a possible route to an inductively 
driven, steady-state spheromak. 


21783 Self-consistent study of fusion preducts slowing 
down in burning plasmas. Chu, Y.; Najmabadi, F.; Conn, 
R.W. (California Univ., Los Angeles, USA. Dept. of Me- 
chanical, Aerospace and Nuclear Engineering; California 
Univ., Los Angeles, USA. Center for Plasma Physics and 
Fusion Engineering). Plasma Physics and Controlled Fusion; 
27: No. 8, 847-854(Aug 1985). 

The problems of reactivity enhancement and fractional 
energy deposition associated with the slowing down of energetic 
fusion ion products in a burning plasma are investigated. The distri- 
bution functions of fuel ions and energetic products are obtained 
from a self-consistent set of Fokker-Planck equations. Using a per- 
turbation method, a numerical iteration procedure has been worked 
out for D-T, D-*He,D-D and catalyzed D-D fusion cycles. For all 
cases, the enhancement in the fusion reactivity is found to be negli- 
gibly small. The fractional energy deposition from fusion products 
into ions and electrons is accurately predicted by an analytical for- 
mula derived for a Maxwellian plasma. Also, a global power bal- 
ance model gives an excellent estimate of the mean fuel ion temper- 
ature. 


21784 TFCX - mechanical design. Citrolo, J.C. (Prince- 
ton Univ., Plasma Physics Lab., Princeton, NJ). pp 773-778 
of Fusion technology 1984. Volume 1. Elmsford, NY; Per- 
gamon Press (1985). (CONF-840915—). 
From 13. symposium on fusion technology; Varese, Italy (24 
Sep = 
i Tokamak Fusion Core Experiment (TFCX) is con- 
ceived as the next step in the USA tokamak program. Recent stud- 
ies have been directed towards obtaining preconceptual designs of 
this device. Four versions of the TFCX, two with superconducting 
Toroidal Field (TF) coils and two with copper coils were designed. 
This paper presents the results of these studies as they pertain to 
the copper TF coil options and is limited to those components 
which comprise the Tokamak Systems. The ability to remotely 
maintain and repair the TFCX is a key feature in the selection of 
the overall machine configuration and the design of the separate 
items. The vacuum vessel, located inside the bore of the TF coil, is 
designed with a parting joint in the middle of the port. The first 
wall, nuclear shield and limiter blades can be removed by with- 
drawal through the same port. However, the smaller major radius 
of the high performance machine requires special consideration in 
the design of the vacuum vessel and the TF @oil to provide access 
to the vessel internals. 


21785 Progress in fusion technology in the U.S. magnetic 
fusion program. Dowling, R.J.; Beard, D.S.; Hassa, G.M.; 
Stone, P.M.; George, T.V. (Office of Fusion Energy, U.S. 
— of Energy, Washington, DC). pp 209-216 of Fusion 
technology 1984. Volume 1. Elmsford, NY; Pergamon Press 
(1985). (CONF-840915—). 
From 13. symposium on fusion technology; Varese, Italy (24 
Sep a 
e U.S. fusion technology development program manages 
the various technology related activities which are carried out in 
conjunction with the highly complex fusion research efforts within 
the Office of Fusion Energy (OFE) of the U.S. Department of 
Energy (DOE). There have been many significant achievements as 
a result of this technology development program. For example, in 
the area of high power electron cyclotron resonant heating 
(ECRH) sources, 28 ghz and 60 ghz cw gyrotrons have been oper- 
ated at power levels above 200 kW. Present plants are to develop 
140 GHz, 200 kW, cw gyrotrons by 1986. In the magnetics area, 
construction of the international superconducting magnet test facili- 
ty has been completed and coil tests are in progress. In the neutral 
beam area, 80 keV 40 amp, one-half second sources have been op- 
erated on experimental devices and longer pulse (more than 30 sec- 
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onds) systems have been developed and satisfactorily tested. Most 
of the recent progress in fusion research can, in part, be attributed 
to many such technological accomplishments. This paper reviews 
some of the recent progress and future plans of fusion technology 
in the U.S. magnetic fusion program. 


Facilities and auxiliary systems for the Tokamak 
Fusion Core Experiment. Fleming, R.B. (Plasma Physics 
Lab., Princeton Univ., Princeton, NJ). pp 765-771 of Fusion 
technology 1984. Volume 1. Elmsford, NY; Pergamon Press 
(1985). (CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The Tokamak Fusion Core Experiment (TFCX), a long- 
pulse ignition machine, is currently being designed in the United 
States by a team of national laboratory, university, and industrial 
participants. A number of auxiliary support systems are required to 
remove heat at high rates, to cool superconducting field coils, to 
provide for tritium fueling and reprocessing, and to maintain torus 
pressure by pumping hydrogen isotopes and helium. Buildings are 
being designed to satisfy the normal tokamak requirements, and in 
addition, to provide adequate neutron and gamma shielding, tritium 
control, an enclosure for decontamination of components, and areas 
where remote maintenance can be performed. This paper describes 
basic requirements for the facilities and for each of the mechanical 
auxiliary systems, and presents current design approaches. 


21787 Small fusion reactors: problems, promise, and path- 
ways. Krakowski, R.A.; Hagenson, R.L.; Miller, R.L. (Los 
Alamos National Lab., Los Alamos, NM). pp 45-58 of 
Fusion technology 1984. Volume 1. Elmsford, NY; Perga- 
mon Press (1985). (CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The prevalent vision of magnetic fusion as a central-station 
power plant projects a high-technology, low-power-density nuclear 
boiler that may require generally high energy costs to be economi- 
cally competitive. Smaller, higher-power-density approaches can 
reduce the impact of the fusion power core and associated support 
equipment on the overall cost equation for fusion. In the course of 
attaining sizes and costs that are more in line with alternative 
energy sources a range of problems, promise, and pathways can be 
identified. The issues related to these more compact systems are ad- 
dressed on the basis of simplified, generic reactor models. 


21788 TFTR operating status and plans. Little, R. 
(Princeton Plasma Physics Lab., Princeton Univ., Forrestal 
Campus, Princeton, NJ). pp 35-44 of Fusion technology 
1984. Volume 1. Elmsford, NY; Pergamon Press (1985). 
(CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The TFTR has been operating since the end of 1982 in an 
OHMIC heating mode. Plasma currents of 1.5 ma in toroidal fields 
of 2.7 t and discharge pulse lengths of 3 seconds have been studied 
extensively. Discharges with a major radius compression factor of 
1.5 have also been studied. Empirical scaling laws for confinement 
time as a function of major and minor radii and current have been 
deduced. During a four month shutdown in early 1984, two neutral 
beam lines were installed and hydrogen injection into to tokamak 
has recently been initiated. The final two neutral beam systems 
were installed during a shutdown in the spring of 1985. The overall 
research plan is aimed at being able to perform initial experiments 
with a deuterium-tritium mixture by the end of 1988. This is pre- 
ceded by a period of tokamak improvements which include lower 
hybrid current drive, alpha-particle diagnostics, and limited remote 
handling in preparation for more extensive d-t experiments. 


21789 MINIMAK: A compact tokamak reactor conceptu- 
al design. Dabiri, A.E.; Dobrott, D. (Science Applications 
International Corporation, La Jolla, California). pp 1631 of 
Fusion technology 1984. Volume 2. Elmsford, NY; Perga- 
mon Press (1985). (CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 
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Recently, a small D-T fueled fusion reactor design based 
upon the Reversed Field Pinch (RFP) concept has been presented 
that predicts cost of electricity (COE) comparable to a light water 
fission reactor (LWR). In this paper, another conceptual design, 
based upon a small, high-beta, low q, steady-state, high-current to- 
kamak concept (MINIMAK) that utilizes a 50/50 mixture of D-T 
fuel, is examined. The plant power balance calculation shows that 
the net electric power of each reactor is about 75 MWe using su- 
perconducting magnets. There is an aggregate of 12 reactors that 
make up a power plant with about 900-MWe net electric power. 
The safety issues are similar to other D-T reactors. Remote mainte- 
nance and tritium handling are still required but are facilitated by 
the small size of MINIMAK. A mass-produced MINIMAKS is 
costed, and the resulting COE is around 56 milles/Kwh for a 12- 
unit power plant. Ways to reduce the COE are discussed. 


21790 A comparison of three ICF reactor designs. 
Hogan, W.J. (Lawrence Livermore National Laboratory, 
Livermore, CA). pp 1619 of Fusion technology 1984. 
Volume x Elmsford, NY; Pergamon Press (1985). (CONF- 
840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

Three concepts for inertial confinement fusion (ICF) reac- 
tors are described and compared with each other, and with magnet- 
ic fusion and fission reactors on the basis of environmental impact, 
safety and efficiency. The critical technical developments of each 
concept are described. The three concepts represent alternative de- 
velopment paths for inertial fusion. 


21791 Mechanical design of a high-beta TFCX tokamak 
with a demountable TF coil. Puhn, F.; Blevins, R.; Doll, D.; 
Engholm, B.; Leuer, J.; Sevier, L.; Wesley, J.; Ho, M. (GA 
Technologies Inc., San Diego, CA). pp 787-794 of Fusion 
technology 1984. Volume 1. Elmsford, NY; Pergamon Press 
(1985). (CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

A TFCX tokamak concept developed by GA Technologies 
is described. Removal of the poloidal field coils and plasma cham- 
ber can be accomplished by simple vertical lifts, after demounting 
the RF coil upper sections. A unique electrical joint allows de- 
mounting of the TF coil. Combined-function poloidal field coils lo- 
cated close to the plasma provide versatility in plasma-shaping ex- 
periments. Shield modules allow contact maintenance above and 
below the tokamak, and support the PF coils and plasma chamber. 
Major penetrations and system interfaces are located at the out- 
board region for remote maintenance equipment access. 


21792 Overview of the modification to the Poloidal Di- 
vertor Experiment (PDX) to produce the Princeton Beta Ex- 
periment (PBX). Kuntson, D. (Princeton University, Plasma 
Physics Lab., Princeton, NJ). pp 779-786 of Fusion technol- 
ony. 1984. Volume 1. Elmsford, NY; Pergamon Press (1985). 
(CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The Poloidal Divertor Experiment at the Princeton Plasma 
Physics Laboratory has been recently transformed into the Prince- 
ton Beta Experiment. The purpose of the modification is to 
produce a bean-shaped plasma with beta values in excess of 10%, 
which is substantially above those achieved with more conventional 
plasma shapes. This transformation is accomplished by relocating 
several of the existing coils within the vacuum vessel, without a 
major disassembly of the device. One of the former PDX divertor 
coils is relocated on the mid-plane to be used as a “pusher” coil to 
create the plasma indentation. The “pusher” coil is protected from 
neutral beam impingement by watercooled graphite armor. The re- 
maining internal PDX poloidal field coils are moved vertically to 
optimize the new configuration. The major new component is the 
set of passive stabilization coils. These coils are fabricated in seg- 
ments and installed inside of the vacuum vessel. The purpose of the 
passive coils is to dampen the vertical instability of the bean-shaped 
plasma. The conversion to PBX also required reworking of internal 
and external poloidal coil bus leads, and the fabrication of new me- 
chanical support structure. 
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21793 Design of the MARS magnet set. Parmer, J.F.; 
Sutton, R.A.; Agarwal, K.L.; Liggett, M.W. (General Dy- 
namics Convair Division San Diego, California). pp 1543 of 
Fusion technology 1984. Volume 2. Elmsford, NY; Perga- 
mon Press (1985). (CONF-840915—). 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The Mirror Advanced Reactor Study (MARS) was recently 
completed by the Lawrence Livermore National Laboratory. This 
futuristic commercial fusion powerplant design study incorporates a 
magnet set that would advance the state of the art but is independ- 
ent of the need for unknown development. The MARS magnet set 
consists of 60 magnets, including solenoids (superconducting and 
normal), C-shaped, and yin-yang pairs. The magnet set mass, coil, 
and case, exclusive of external supports, is more than 15 million 
kilograms. The system uses all presently available superconductors: 
NbTi, NbsSn, and NbsSn:Ti. Both normal liquid helium I and su- 
perfluid helium II are used for cooling. Energy stored in the system 
magnetic field is 5.5 x 10*° joules. In terms of stored energy per 
unit mass, MARS magnets are comparable to those magnets now 
under construction for the MFTF-B program at Lawrence Liver- 
more National Laboratory. 


21794 Superconducting toroidal field coil options for the 
Tokamak Fusion Core Experiment (TFC). Flanagan, C.A.; 
Brown, T.G.; Fuller, G.M.; Kalsi, S.S.; Metzler, D.H.; 
Peng, Y.-K.M.; Shannon, T.E. (FEDC/McDonnell Doug- 
las). pp 1531 of Fusion technology 1984. Volume 2. Elms- 
ford, NY; Pergamon Press (1985). (CONF-840915—). Con- 
tract AC05-840R21400. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The Tokamak Fusion Core Experiment (TFCX) mission is 
to achieve ignition and long-pulse equilibrium burn; to the extent 
resources permit, TFCX should also serve as a focus for the devel- 
opment of future fusion technolgies. A national effort has examined 
four options for TFCX, with the most significant difference being 
in the choice of toroidal field (TF) coils - - either superconducting 
or copper. These preconceptual studies provide a comparative basis 
for narrowing the options prior to conceptual design. The options 
described here use superconducting TF coils. The designs are all on 
the same physics basis, satisfy common design specifications, and 
are costed using a common costing data base. Typical parameters 
for the superconducting options are: major radius of 3.6 to 4.0 m; 
plasma radius of 1.3 to 1.5 m elongated by a 1.6 factor; peak field at 
the winding of 10 T with a field-on-axis of 3.7 to 4.2 T; plasma cur- 
rent of 10.4 to 11.2 MA; an average beta of about 5%; fusion 
power of about 260 MW; a neutron wall loading of 0.7 to 0.9 MW/ 


.m% and a burn pulse duration of 470 to 650 s. 


21795 Startup of Large Coil Test Facility. Haubenreich, 
P.N.; Bohanan, R.E.; Fietz, W.A.; Luton, J.N.; May, J.R. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee). 
pp 1507 of Fusion technology 1984. Volume 2. Elmsford, 
NY; ey Press (1985). (CONF-840915—). Contract 
AC05-840R21400. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The Large Coil Test Facility (LCTF) is being used to test 
superconducting toroidal field coils about one-third the size of 
those for INTOR. Eventually, six different coils from four coun- 
tries will be tested. Operations began in 1983 with acceptance test- 
ing of the helium refrigerator/liquefier system. Comprehensive 
shakedown of the facility and tests with the first three coils (from 
Japan, the United States, and Switzerland) were successfully ac- 
complished in the summer of 1984. Currents up to 10,200 A and 
fields up to 6.4 T were reached. Data were obtained on perform- 
ance of refrigerator, helium distribution, power supplies, controls, 
and data acquisition systems and on the acoustic emission, voltages, 
currents, and mechanical strains during charging and discharging 
the coils. 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


21796 TFTR power conversion and plasma feedback sys- 
tems, Neumeyer, C. (Princeton Plasma Physics Laboratory, 
Princeton, New Jersey). pp 919-925 of Fusion technology 
1984. Volume 2. Elmsford, NY; Pergamon Press (1985). 
(CONF-840915—). Contract AC02-76CH03073. 
From 13. symposium on iusion technology; Varese, Italy (24 
Sep _ 
jor components of the Tokamak Fusion Test Reactor 
(TFTR) power conversion system include 39 thyristor rectifier 
power supplies, 12 energy storage capacitor banks, and 6 ohmic 
heating interrupters. These components are connected in various 
series/parallel configurations to provide controlled pulses of cur- 
rent to the Toroidal Field (TF), Ohmic Heating (OH), Equilibrium 
(vertical) Field (EF), and Horizontal Field (HF) magnet coil sys- 
tems. Real-time control of the power conversion system is accom- 
plished by a centralized dedicated computer; local control is mini- 
mal. Power supply firing angles, capacitor bank charge and dis- 
charge commands, interrupter commands, etc., are all determined 
and issued by the central computer. Plasma Position and Current 
Control (PPCC) reference signals to power conversion (OH, EF, 
HF) are determined by separate analog electronics but invoked 
through the power conversion computer. Real-time fault sensing of 
plasma parameters, gas injection, neutral beams, etc., are monitored 
by a separate Discharge Fault System (DFS) but routed through 
the power conversion computer for pre-programmed shutdown re- 
sponse. 


21797 The challenges of handling long-pulse neutral 
beams--the NBETF experience. Berkner, K.H.; Jacobson, 
V.L.; Pincosy, P.A.; Owren, H.M.; Kilgore, R.L. (Law- 
rence Berkeley Lab., Univ. of California, Berkeley, CA). pp 
685-692 of Fusion technology 1984. Volume 1. Elmsford, 
NY; eS Press (1985). (CONF-840915—). Contract 
ACO03 7 
From 13. symposium on fusion technology; Varese, Italy (24 
Sep — 
e advent of long-pulse ion sources for neutral-beam injec- 
tion for fusion experiments has taken us out of the realm of inertial 
(relying on heat capacity) beam dumps. The Neutral Beam Engi- 
neering Test Facility (NBETF) is a state-of-the-art facility for test- 
ing advanced-design neutral-beam system components for the U.S. 
Fusion Program. The power system, which is versatile to accom- 
modate different styles of sources, can provide 120kV, 50-A, 30-sec 
pulses at a 10% duty factor. An actively cooled beam dump, which 
can be configured to accommodate various beam-power profiles, 
can dissipate 6 MW of power with a maximum power density of 2 
kW/cm?. The commissioning of this facility with 80-kV, 40-A, 30- 
sec beams at a 10% duty cycle is described, as are some of the 
problems that were encountered: fatigue failure of bellows, electri- 
cal interference with calorimetry signals, and thermal damage by 
backscattered beam. 


21798 Long- 
cility. Stone, "Rh Rs Goldner, A.I.; Poulsen, P. (Lawrence 
Livermore National Lab., Univ. of California, Livermore, 
CA). pp 639-644 of Fusion technology 1984. Volume 1. 
Elmsford, NY; Pergamon Press (1985). (CONF-840915—). 
From 13. symposium on fusion technology; Varese, Italy (24 
Sep ge 
¢ authors have recently obtained test results indicating 
that a beam of pure full-energy deuterium particles can be delivered 
to the plasma targets in MFTF-B. They used a close-coupled sepa- 
rator magnet with the ion source to separate the impurities from 
the full-energy deuterium particles. Completed studies show that 
the usual iron-core sweep magnet and shielding used in neutral 
beamlines can be eliminated and the gas flow out of the beamline 
decreased. This design also reduces beam losses. Smooth-bore 
OFHC tube arrays brazed to manifolds for the active heat transfer 
surfaces are used. Tests indicate that both burnout and life require- 
ments are met by this design. In this paper, test results and discuss 
the MFTF-B long-pulse beamline configuration are presented. 


21799 An all solid state high voltage power supply for 
neutral beam sources, Praeg, W. (Argonne National Labora- 
tory, Argonne, IL). pp 859-864 of Fusion technology 1984. 
Movs), Elmsford, NY; Pergamon Press (1985). (CONF- 


pulse beamlines for the mirror fusion test fa-. 
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From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The conceptual design of a high frequency solid state, high 
power, high voltage, power system that reacts fast enough to be 
compatible with the requirements of a neutral beam source is pre- 
sented. The system offers the potential of significant advantages 
over conventional power line frequency systems; such as high reli- 
ability, long life, relatively little maintenance requirements, compact 
size and modular design. 


21800 TFTR Prototype Neutral Beam Power Supply op- 
erating results. Boksberger, H.U.; Gregory, J.F.; Winje, 
R.A. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey). pp 905-910 of Fusion technology 
1984. Volume 2. Elmsford, NY; Pergamon Press (1985). 
(CONF-840915—). Contract AC02-76CH03073. 

From 13. symposium on fusion technology; Varese, Italy (24 
Sep 1984). 

The TFTR Prototype Neutral Beam Power Supply 
(PNBPS) has been tested with regard to its fault interruption per- 
formance up to 80 kV accelerator voltage. The energy into a fault- 
ing load has been determined and the extrapolation to the designed 
operating level of 120 kV is well within the specified limits. The 
accelerator floating deck modulator was additionally operated to 
120 kV output voltage at the nominal current of 65 A for 250 ms. 
Described are the problems encountered and the solutions found to 
obtain these results. 


21801 Fusion concepts with improved prospects for reac- 
tors. Krakowski, R.A. (Los Alamos National Laboratory, 
Los Alamos, NM). pp 6-13 of 20th intersociety energy con- 
version engineering conference. Vol. 3. Warrandale, PA; 
Society of Automotive Engineers (1985). (CONF-850808—). 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

Past trends, present status, and future directions in the search 
for an improved fusion reactor are reviewed, and promising options 
available to the tokamak and other supporting concepts are summa- 
rized. 


21802 The spheromak appoach to a controlled nuclear 
fusion reactor. Goldenbaum, G.C. (Laboratory for Plasma 
and Fusion Energy Studies, University of Maryland). pp 23- 
28 of 20th intersociety energy conversion engineering con- 
ference. Vol. 3. Warrandale, PA; Society of Automotive 
Engineers (1985). (CONF-850808—). 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

The spheromak is an alternative fusion reactor configuration 
to the tokamak. Some projected features of a spheromak reactor, 
which are different from a tokamak reactor, are discussed. Among 
these are simple coil and first wall design, small physical size, low 
electrical output, and relatively small magnetic field at the coil. The 
present state of our understanding of the physics of the spheromak 
is also discussed. 


21803 The reversed field pinch: progress and promise. 
Sprott, J.C. (University of Wisconsin-Madison). pp 14-17 of 
20th intersociety energy conversion engineering conference. 
Vol. 3. Warrandale, PA; Society of Automotive Engineers 
(1985). (CONF-850808—). 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

The Reversed Field Pinch (RFP) is a fusion reactor concept 
which, like the tokamak, confines the reacting plasma by the mag- 
netic field produced in part by electrical currents flowing in the 
toroidally-confined plasma. Unlike the tokamak, the RFP requires 
very little externally-applied magnetic field, and thus offers the 
promise of a compact reactor with high power density which can 
be ohmically heated to ignition using non-superconducting magnet 
coils. Recent progress worldwide in RFP performance and physics 
understanding offers the promise of a new generation of devices 
which approach reactor conditions. 
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21804 Advanced concepts in the United States fusion pro- 
gram. Dove, W.F. (Advanced Fusion Concepts Branch, 
Office of Fusion Energy, Office of Energy Research, US 
DOE, Washington, DC). pp 3-5 of 20th intersociety energy 
conversion engineering conference. Vol. 3. Warrandale, PA; 
Society of Automotive Engineers (1985). (CONF-850808—). 

From 20. intersociety energy conversion engineering confer- 
ence; Miami Beach, FL, USA (18 Aug 1985). 

The goal of the magnetic fusion program is to establish the 
scientific and technological base for fusion energy. Development of 
a variety of magnetic confinement systems is essential to achieving 
that goal. The role of the advanced concepts program is to conduct 
experimental investigations of confinement concepts other than the 
tokamaks and tandem mirror concepts. The present advanced con- 
cepts program consists of the reversed-field-pinch (RFP), the spher- 
omak and the field-reversed configuration (FRC). Significant new 
experiments in the RFP and FRC concepts have been approved 
and are described. 


21805 Fracture mechanics methodology for predicting 
critical flaw sizes for the first wall of a fusion reactor. 
Reuter, W.G.; Merrill, B.J.; Rahl, T.E. (EG & G Idaho, 
Inc., Idaho Falls, ID). pp 537-547 of Effects of radiation on 
materials. STP 870 Vol. " Philadelphia, PA; American So- 
ciety for Testing Materials (1984). (CONF- -840604—). 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

An approach, based on fracture mechanics concepts, is pre- 
sented for calculating the critical flaw size for a crack to penetrate 
the first wall of a fusion reactor when exposed to a plasma disrup- 
tion superimposed on normal operating conditions. Initially, for the 
ductile start-of-life material, predictions are based on empirical 
equations developed for annealed stainless steel. For the end-of-life 
material embrittled due to irradiation to a fluence of nominally 7.7 
x 107! neutrons (n)/cm? (E > 14 MeV), an approach based on 
linear elastic fracture mechanics is presented. Unknowns associated 
with both approaches are identified and the need for future work is 
discussed. 


21806 Compact toroidal energy storage device using rela- 
tivistically electron cloud densified by travelling magnetic 
waves (TMW). Winterberg, F.; Chen, W. (Desert Res. Inst., 
Univ. of Nevada System, Reno, NV). pp 518-521 of Fourth 
TEEE pulsed power conference. Rose, M.F.; Martin, T.H. 
New York, NY; Institution of Electrical and Electronics 
Engineers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

A new concept for a small compact multi-megajoule energy 
storage device utilizing relativistically densified electron beam cir- 
culating in a torus is proposed. The electron cloud is produced 
through inductive charge injection by a travelling magnetic wave 
circulating the torus. Parameters are given for representative man- 
ageable toroidal energy storage devices, consisting of 1 m and 32 m 
in major radius respectively, which could store more than 4 x 10°” 
electrons and 30 mj in energy, which are one or two orders of 
magnitude higher than other similar devices. The concept utilizes 
the ideas that large electric and magnetic fields can be produced by 
a partially spaced charge neutralized intense relativistic electron 
beam which could become many orders of magnitude greater than 
the externally applied field confining the beam. 


21807 Antares is coming to life. Jansen, H. (Los Alamos 
National Lab., P.O. Box 1663, MS E532, Los Alamos, NM). 
pp 1-6 of Fourth IEEE pulsed power conference. Rose, 
M.F.; Martin, T.H. New York, NY; Institution of Electrical 
and Electronics Engineers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

Antares is designed to focus 24 laser beams for 1.7-tw each 
onto a target of submillimeter size. Two grid-controlled electron 
guns and 96 laser cavities have to be energized by 10 powerful 
marx generators in microseconds. During automatic alignment, 168 
mirrors have to be moved. Laser energy is extracted in one nanose- 
cond. This paper presents a concise review of the basic design pa- 
rameters of the laser fusion machine and the present status of the 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


assembly and test activities. Up-to-date test results of the subsys- 
tems and of the first integrated beamline (12 beams) are discussed. 


21808 PBFA II project team. Cook, D.L. (Sandia Na- 
tional Lab., Albuquerque, NM). pp 11-16 of Fourth IEEE 
pulsed power conference. Rose, M.F.; Martin, T.H. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

PBFA II is a 36-module accelerator of roughly 3 1/2 times 
the power and energy of PBFA I. It is presently in the final design 
stage and is expected to become operational in early 1986. In the 
two years since the PBFA II project was initiated, rapid progress 
has been made in many areas. Design limitations in each of the 
major accelerator sections have been identified. A baseline configu- 
ration was developed and has been updated twice. A stration exper- 
iment (DEMON) was designed and constructed to serve as a proto- 
type module. Major engineering issues in PBFA II include the size, 
weight, and support of the accelerator, switching synchronization, 
switching method, component placement, component peak mechan- 
ical stresses, accelerator access, experimental shot rate limitations, 
fault modes and activation and maintenance of the target chamber. 


PBFA II conceptual design. Johnson, D.L.; Neau, 
W.L.; Turman, B.N. (Sandia National Lab., Albuquerque, 
NM). pp 54-57 of Fourth IEEE pulsed power conference. 
Rose, M.F.; Martin, T.H. New York, NY; Institution of 
Electrical and Electronics Engineers (1985). (CONF- 
830621—). Contract AC04-76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The PBFA-II accelerator conceptual design is outlined. Ini- 
tial marx generator studies indicate a sound design of the energy 
storage section of the accelerator. Computer modeling of the pulse 
forming network indicates double-bounce charging can produce the 
desired machine output at safe field stress levels. The effects of ob- 
tainable jitters in the various accelerator components have been 
studied and appear to have an acceptable degradation on machine 
output. Research and development is under way on a low jitter, 
laser triggered switch. 


21810 Operational factors in the design of the pbfa ii ac- 
celerator. Goldstein, S.A. (Pulsed Power Operations Div. 
1254, Sandia National Lab., Albuquerque, NM). pp 58-60 of 
Fourth IEEE pulsed power conference. Rose, M.F.; Martin, 
T.H. New York, NY; Institution of Electrical and Electron- 
ics Engineers (1983). (CONF-830621—). Contract AC04- 
76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The design of the multi-module, multi-terawatt, multi-mega- 
joule PBFA II accelerator mandates special consideration of factors 
aiding in the effective assembly, optimization, and long term oper- 
ation of the facility. In this paper, the operational efficiency of 
PBFA II is anticipated to be improved by addressing: the necessary 
steps in the evolution of a super power generator, a phased imple- 
mentation philosophy for engineering the facility, the advantages of 
3-dimensional design modeling, and advantages of automation tech- 
nology in control/monitor, data acquisition, and component inven- 
tory areas. 


21811 Automated performance history database for the 
Particle Beam Fusion Accelerator-I. Boyer, W.B.; Peterson, 
G.D. (Pulsed Power Eng. Div 1251, Sandia National Lab., 
Albuquerque, NM). pp 61-63 of Fourth IEEE pulsed power 
conference. Rose, M.F.; Martin, T.H. New York, NY; Insti- 
tution of Electrical and Electronics Engineers (1983). 
(CONF-830621—). Contract AC04-76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The PBFA-I accelerator contains 36 relatively independent 
parallel modules. Peak signal levels and switch fire times from up 
to 300 points on the accelerator are recorded as single values by a 
computer controlled accelerator performance monitoring and eval- 
uation system (PMES). In addition to being used for post-shot anal- 
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ysis, these data values are stored in a keyed access, relational data- 
base. This database contains the historical performance of every 
monitored pulse power component. Raw timing data is combined 
with another database containing fixed cable lengths and propoga- 
tion times to compute module delays and switch turn on times. 
Interactive software has been written to perform various kinds of 
data analyses. These include plots of historical performance of each 
device and statistical analyses of selected sets of data over many 
shots. 


21812 PBFA II energy storage section design. Wilson, 

J.M. (Pulsed Power Eng. Div. 1251, Sandia National Lab., 

Albuquerque, NM 87185). pp 64-67 of Fourth IEEE pulsed 

wer conference. Rose, M.F.; Martin, T.H. New York, 

; Institution of Electrical and Electronics Engineers 
(1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

PBFA II will be the second thirty-six module accelerator 
built at Sandia National Laboratories for particle beam fusion feasi- 
bility studies. Each module of the machine will deliver 2.8 
terawatts to a central experimental chamber. The total power deliv- 
ered (100 terawatts) is expected to permit ignition scaling studies 
beginning in 1986. The PBFA II energy storage system consists of 
thirty-six 6.0 mv, 400 kj. Marx generators with their high voltage 
trigger and charging systems, and electromechanical output switch- 
ing system. The paper describes the current design of this section of 
the machine. Constraints imposed by the existing tank and building 
are presented, as they relate to locating support systems in the oil 
section of PBFA II. The charging system and output switches have 
been designed and are described. A conceptual design for the Marx 
triggering system is also presented. Additional hardware (monitors, 
grounding connections, etc.) is discussed briefly with design details 
given where available. 


21813 Design and construction of large capacitor banks. 
Whitham, K.; Gritton, D.; Holloway, R.; Merritt, B. (Law- 


rence Livermore National Lab., P.O. Box 5508, 1-494, 
Livermore, CA). pp 186-192 of Fourth IEEE pulsed power 
conference. Rose, M.F.; Martin, T.H. New York, NY; Insti- 
tution of Electrical and Electronics Engineers (1983). 
(CONF-830621—). Contract W-7405-ENG-48. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

Over the past 12 years, the laser program at LLNL has ac- 
tively pursued laser fusion, using a series of large, solid-state lasers 
to develop target data leading to reactor designs using the concept 
of inertial confinement fusion. These lasers are all linear chains of 
flashlamp driven, nd-doped glass amplifiers with a master oscillator 
at the front end. Techniques have been developed during this time 
to scale the lasers to an arbitrarily large size. Along with the lasers, 
the pulsed power required to pulse the flashlamps and rotator coils 
has grown from .5 mj for Janus to 60 mj for Nova and is projected 
to 800 mj for Zeus, the next generation laser. During this time, the 
cost per joule for the banks has gone from $.45 for Janus in 1973 
dollars to $.30 for Nova in 1982 dollars and is projected to be $.10 
for Zeus in 1982 dollars. 


21814 Development of a high reliability 6.0 mv, 390 
Marx generator. Schneider, L.X. (Pulsed Power Eng. Div. 
1251, Sandia National Lab., Albuquerque, NM). pp 202-205 
of Fourth IEEE pulsed power conference. Rose, M.F.; 
Martin, T.H. New York, NY; Institution of Electrical and 
Electronics ineers (1983). (CONF-830621—). Contract 
AC04-76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

Marx generators find wide applications in the pulsed power 
field because of their versatility, simplicity, and reliability. A 6 mv, 
390 kj prototype Marx generator was designed for modular use in 
Sandia's PBFA II --a 100 tw, 3.5. mj, 36 module particle beam 
fusion accelerator. Because of requirements on the simultaneity of 
the proposed 36 Marx generators operating in PBFA II, extremely 
low prefire rates and sub 10 ns Marx jitter were required of the 
prototype “DEMON” Marx. Design emphasis was placed on maxi- 
mizing Marx reliability while maintaining acceptable marx jitter. 
Marx performance as a function of spark gap pressure, trigger volt- 
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age and delivery system, and Marx charge voltage is presented and 
discussed along with simulations from a voltage-switched Marx 
computer model. 


21815 Comet: a 6 my, 400 kj, magnetically-switched 
pulse-power module. Neau, E.L. (Sandia National Lab., Al- 
buquerque, NM). pp 246-250 of Fourth IEEE pulsed power 
conference. Rose, M.F.; Martin, T. New York, NY; Institu- 
tion of Electrical and Electronics Engineers (1983). (CONF- 
830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The next generation Sandia accelerator, called PBFA-II, will 
have thirty-six 6 mv modules, each storing 400 kj. The modules can 
be connected in series-parallel combinations to give a 40 nanose- 
cond FWHM power pulse at output levels from 2 to 16 megavolts. 
This accelerator will deliver 3.5 mj of energy and 100 tw of power 
to a matched load. The authors have demonstrated the generation 
of 50 nanosecond FWHM voltage pulses, in a 200 kv magnetically 
switched test bed called MAGGI. They have also tested a large, 
PBFA-II compatible, first-stage magnetic switch at voltage and 
power levels required for the PBFA-II accelerator application. This 
module produced a 2 mv output pulse with a 70 nsec 10-90% rise 
time, with a FWHM of 150 nsec, into a 2.2 ohm resistive load. This 
output pulse is in good agreement with the sceptre code model of 
the core and module. A second stage magnetic switch, now being 
fabricated, will further shape this output to the 3.25 mv, 40 nsec 
power pulse, required for the output of a PBFA-II module. 


21816 A programmable controller for constant primary 
peak current in capacitor charging fet switcher for nova. Mi- 
halka, A. (Lawrence Livermore National Lab., P.O. Box 
5508, 1-494, Livermore, CA). pp 270-272 of Fourth IEEE 
pulsed power conference. Rose, M.F.; Martin, T.H. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1983). (CONF-830621—). Contract W-7405-ENG-48. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

New switching power supplies were designed for the 10 mm 
laser amplifiers in the Nova master oscillator room. The flashlamp 
supply must be repeatable. Therefore, the authors designed a con- 
stant current, linearly charging power supply. Since it is a capaci- 
tor, the load varies through-out the charge cycle. At first the load 
is great, and DI/DT of load current is at a maximum. As the ca- 
pacitor charges the initial conditions for each cycle change, the 
power supply in effect sees a smaller capacitance. and DI/DT de- 
creases. We need a way of gradually increasing the on-time of the 
current pulses so that the transistors in the power bridge are turned 
off when they reach their maximum peak current. The normal cur- 
rent sense response of the control chip is not fast enough to be 
useful for the application. The deadtime, or the time that all the 
bridge transistors are turned off, is fixed so that as the pulse width 
varies so does the period. We end up with a constant peak current, 
switching power supply whose frequency varies from 50 khz to 20 
khz. Finally, an overcurrent latch protects the transistors from 
bridge or transformer faults. the circuit is described and results are 
shown. 


21817 An FET full bridge switcher for inductorless ca- 
pacitor charging for Nova. Burch, R.E.; Merritt, B.T.; Mi- 
halka, A.M. (Lawrence Livermore National Lab., P.O. Box 
5508, 1-494, Livermore, CA). pp 273-276 of Fourth IEEE 
ore power conference. Rose, M.F.; Martin, T.H. New 
ork, NY; Institution of Electrical and Electronics Engi- 
neers (1983). (CONF-830621—). Contract W-7405-ENG-48. 
From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 
Switching power supplies were designed for the Nova 10 
mm rod amplifiers. A simmer supply keeps the lamp turned on con- 
tinuously by providing 70-110 milliamperes of dc current while a 
flashlamp supply repeatedly charges and regulates a capacitor 
before its energy is dumped into the lamp. The chief difference in 
these two supplies is their output transformer. A full bridge config- 
uration using power mosfet's is simple to drive. The transformer is 
designed to provide adequate inductance to limit rate of rise of 
charging current to an acceptable level. Fast recovery diodes in the 
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bridge provide excellent FET turn off characteristics, eliminate 
ringing through the transistors, and provide a path for transformer 
energy to be transferred to the load at the end of each cycle. 


21818 PBFA-I diode voltage measurements using a fast 
proton energy analyzer. Dreike, P.L.; Mix, L.P. (Sandia Na- 
tional Lab., Albuquerque, NM). pp 407-410 of Fourth IEEE 
pulsed power conference. Rose, M.F.; Martin, T.H. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

Diode voltage on the PBFA-I accelerator has not been 
measured by conventional techniques. Instead, diode voltage is ob- 
tained by time-resolved energy analysis of protons accelerated from 
a 1 cm? flashover source in the feed a few cm from the diode. The 
analyzer is a Thomson parabola with a pulsed electric field. The 
magnetic and electric fields sweep a proton beamlet across a piece 
of CR-39 track recording plastic. Proton energy, and diode voltage, 
are obtained from the magnetic deflection. Absolute timing is ob- 
tained from a timing fiducial in the electric deflection voltage, 
which is seen in the CR-39 record. The magnetic deflection has 
been calibrated by two techniques and is believed to be accurate to 
better than 5%. The resolution of the instrument is nearly 100 keV 
at 2 MeV. Absolute timing resolution are both about 4 ns. The au- 
thors discuss design considerations and present sample measure- 
ments. 


21819 Laser triggered switch results from a frequency 
quadrupled Nd:YAG laser. Hamil, R.A.; Smith, D.L. (Sandia 
National Lab., Albuquerque, NM). pp 447-450 of Fourth 
IEEE pulsed power conference. Rose, M.F.; Martin, T.H. 
New York, NY; Institution of Electrical and Electronics 
Engineers (1983). (CONF-830621—). Contract AC04- 
76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

A 3 mv modified PBFA trigatron switch has been success- 
fully triggered by the 266 nm uv beam of a Nd:yAG laser in a 
water-insulated transmission line test facility. Focusing the 2 ns 
FWHM 25 +- 5 mj laser pulse into the 65 PSIG SF¢ atmosphere, 
triggered the switch gap from 69% to 90% of the self-break volt- 
age (V/sub S/sub B/ = 2.3 mv). The characteristic linear slope is 
less than 5 ns per 10% of V/sub S/sub B/ with closure delay times 
less than those of the 20 ns KRF laser at twice the energy. Two 
data points deviating from the rest of the set increased the one- 
sigma jitter from 1.5 ns to 3.9 ns. More LTS data have been col- 
lected after the addition of a second trigatron which is also laser 
triggered. Jitters of 2.3 ns and 1.5 ns were measured for laser ener- 
gies of 20 mj or less. The initial implications are that a single 150 
mj Nd:yAG laser can satisfactorily trigger five or more switches to 
achieve low jitter between the modules of a particle accelerator as 
well as other large pulsed power devices. 


21820 Pinch reflex ion diodes on the PBFA-I accelerator. 
Olsen, J.L.; Rosenthal, S.E.; Mix, L.P.; Seidel, D.B. (Sandia 
National Lab., Albuquerque, NM). pp 470-473 of Fourth 
IEEE pulsed power conference. Rose, M.F.; Martin, T.H. 
New York, NY; Institution of Electrical and Electronics 
Engineers (1983). (CONF-830621—). Contract AC04- 
76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The PBFA-I accelerator has been efficiently coupled to two 
pinch diodes while operating in two different voltage configura- 
tions. In both diodes, the electrons from top and bottom cathode 
rings pinch under the influence of the diode current to the equator 
of the anode. The anode is a plastic foil through which the elec- 
trons can pass repeatedly while pinching, increasing the efficiency 
of ion production. In the low voltage mode (0.8 mv), which used 
18 lines, prepulse was required to turn on the large area, 42 cm di- 
ameter anode. Operating in the full 36 line mode, however, in- 
creased the voltage to nearly 2 mv, improving diode performance 
as the accelerator was tuned to optimize simultaneity and remove 
prepulse. Best results were obtained with a 26 cm diameter focusing 
diode, which had a central gas cell for neutralized beam transport. 
With 9 tw coupled to the diode, 3 tw of protons were produced at 
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1.9 mv. The brightness was seen to be limited by the 2-3° noncor- 
rectable beam divergence. 


21821 Performance of the Antares large area cold cath- 
ode electron gun. Rosocha, L.A.; Mansfield, C.R. (Los 
Alamos National Lab., P.O. Box 1663, Los Alamos, NM). 
pp 490-493 of Fourth IEEE pulsed power conference. Rose, 
M.F.; Martin, T.H. New York, NY; Institution of Electrical 
and Electronics Engineers (1983). (CONF-830621—). 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

The performance of the electron gun which supplies ioniza- 
tion for the Antares high power electron beam sustained CO: laser 
power amplifier is described. This electron gun is a coaxial cylindri- 
cal cold cathode vacuum triode having a total electron aperture 
area of approximately 9 m2 Electrons are extracted from the gun in 
pulses of 3-6 ps duration, average current densities of 40-60 ma/ 
cm2, and electron energies of 450-500 keV. The main areas of dis- 
cussion in this paper are the performance in terms of grid control, 
current density balance, and current runaway due to breakdown 
limitations. Comparison of the experimental results with the predic- 
tions of a theoretical model for the electron gun will also be pre- 
sented. 


21822 Development tests of a 6 mv, multistage gas switch 
for PBFA II. Turman, B.N.; Moore, W.B.S.; Seamen, J.F.; 
Morgan, F.; Penn, J.; Humphreys, D.R. (Sandia National 
Lab., Albuquerque, NM). pp 617-619 of Fourth IEEE 
pulsed power conference. Rose, M.F.; Martin, T.H. New 
York, NY; Institution of Electrical and Electronics Engi- 
neers (1983). (CONF-830621—). Contract AC04 
76DP00789. 

From IEEE power electronics specialists conference; Albu- 
querque, NM, USA (6 Jun 1983). 

A high voltage, SF. insulated gas switch is being developed 
for PBFA II. Self-breakdown test results from an 18-stage switch 
are presented. This switch gives low jitter and low prefire at vol- 
tages up to the maximum test limit of 5.8 mv. Above 4 mv, insula- 
tor tracking and flashover become a problem with the present 
design and remedies are being evaluated. 
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21823 (DOE/EI/02295—T7) Proposal to the Department 
of Energy for institutional funding. Final report. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Energy Lab.). 1985. 
Contract AM01-76E102295. 37p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86007418. 

This report is divided into: introduction, exploratory and 
basic research, information and technology transfer, funding, sum- 
mary of exploratory projects and follow-on funding, impacts of ex- 
ploratory funding (representative examples), promising areas for 
basic and exploratory research, and information center acquisitions. 


(DLC) 


21824 (DOE/ER—0134/3) Energy-related manpower, 
1985. (Oak Ridge Associated Universities, Inc., TN (USA)). 
Jan 1986. Contract AC05-760R00033. 89p. NTIS, PC A05/ 
MF AOl1; 1; GPO Dep. File Number DE86007550. 

This report provides information about current and potential 
employment requirements and the relative adequacy of labor sup- 
plies for energy R and D and commercial energy activities, with 
special attention to scientific and engineering personnel. Since the 
oil embargo of 1973, major domestic and international changes 
have occurred in economies, political relationships, and energy pro- 
duction, markets, and prices. These changes, with concurrent modi- 
fication in federal policy emphasis and programs, have altered 
energy production, conservation, and R and D activities sufficiently 
to affect employment requirements and educational needs. This is 
the fourth annual energy-related manpower report. It provides 
basic information for both public and private policymakers, educa- 
tors, legislators, program managers, and others concerned with the 
labor market for scientists and engineers. It also provides informa- 
tion about future job opportunities for those interested in energy- 
related careers. 
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21825 (DOE/MA—0062/4) Budget highlights, FY 1987. 
(USDOE Assistant ey for Management and Adminis- 
tration, SNS PC Office of the Controller). Feb 
1986. 58 S, PC A04/MF A01; GPO Dep. File 
Number DE86007084. 

This document is divided into: introduction, resource sum- 
mary, budget overview, research and development, defense produc- 
tion and support, waste activities, business enterprises, grants and 
other energy functions, departmental management, and appendices 
(organization chart, DOE facilities, budget by appropriation). 
(DLC) 


21826 (NP—900843) Publications list 1982. (Common- 
wealth Scientific and Industrial Research Organization, 
Canberra (Australia)). Sep 1983. 58p. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86900843. 

This bibliography is divided into the following headings: 
energy, environment, mineral exploration and genesis, mineral proc- 
essing and extraction, mining, water, miscellaneous, and late entries. 
An author index is included. (DLC) 


21827 ‘(NP—6900886) National register of research 
projects. (Department of Constitutional nes _ 
Planning, Pretoria (South Africa). Science Plannin 

torate). Mar 1985. 19lp. (In English and SwahilS, NTI 

(US Sales Only), PC A09/MF AOl. File Number 
DE86900886. 

This Register is intended to serve as a source of information 
on research which is being conducted in all fields (both natural and 
human sciences) in the Republic of South Africa. New research 
projects commenced during 1983 or 1984, and significantly changed 
research projects, as well as project that were completed or termi- 
nated during this period, on which information was received by the 
compilers before December 1984, are included, with the exception 
of confidential projects. 


21828 (NP—6901061) Oil industry conversion factors. 
Conversion factors, abbreviations, definitions and tables used 
in the international hydrocarbons industry. (Organization of 
the Petroleum Exporting Countries, Vienna (Austria)). 1986. 
38p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86901061. 

This booklet presents conversion factors, abbreviations, defi- 
nitions, and tables for use as a handy reference in the international 
hydrocarbons industry. The conversion factors are for the common 
metric, Imperial, and US units of length, area, mass, volume and 
other basic parameters. (DLC) 


21829 Energy technology XII: proceedings. Prices and 
uses. . Hill, R.F. (ed.). Rockville, MD; Government Insti- 
tutes, Inc. (1985). 1833p. (CONF- 850301—). Government 
Institutes, Inc., 966 Hungerford Dr., No. 24, Rockville, MD 
20850. File Number 1186006817. Contract FGOI- 
85ER 13325. 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

The papers are divided into the following sections: policy; 
energy analysis, planning, and regulation; using energy effectively; 
technologies for fossil, nuclear, and geothermal resources; and tech- 
nologies for renewable resources. Author and subject indexes are 
included. (DLC) 
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REFER ALSO TO CITATION(S) 21837 


21830 (AD-A—160475/0/XAB) Degraded effectiveness 
studies for major developmental and high-density 
items. Final report. Baldauf, J.J.; Wick, C.H. (Army Arma- 
ment Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab.). Sep 
1985. 48p. NTIS, PC A03/MF AOl1. 

The Army Materiel System Analysis Activity was tasked by 
the Army Nuclear and Chemical Agency to evaluate the survivabil- 
ity/sustainability of major US Army developmental systems in a 
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NBC environment. Three areas were of interest: decontaminability, 
hardness, and compatibility. The Vulnerability Lethality Division 
of the Ballistic Research Laboratory was asked to evaluate compat- 
ibility of fourteen systems with operators in chemical protective 
clothing. This clothing, referred to as Mission Oriented Protective 
Posture (MOPP) may be worn to provide various levels of protec- 
tion. The most protective, level IV, requires all equipment to be 
worn and sealed. The physiological abilities of personnel function- 
ing in this equipment are encumbered by the restriction of the 
MOPP gear. Restriction manifested by a decrease in the accuracy 
of completing a task or a combination of changes in both rate and 
accuracy. For the purpose of this study, degradation is defined as 
the difference between the time to accomplish a task in Battle 
Dress Uniform and accomplishing the same task in MOPPIV. This 
task was divided in two parts: first, determine 12 hour mission pro- 
files and second, calculate degraded effectiveness. 


21831 (AD-A—160711/8/XAB) Department of Defense 
annual report, Fiscal Year 1986. (Department of Defense, 
Washington, DC (USA)). 4 Feb 1985. 299p. NTIS MF AOI. 

Contents include: foreign policy, national interests, and the 
strengthening of America; threats to US national interests; US na- 
tional security objectives and defense strategy; conventional capa- 
bilities required by US strategy; nuclear policies and programs; 
arms reductions and related diplomatic priorities; the Defense 
budget; management reforms; readiness and sustainability; manpow- 
er; the industrial base; land forces; naval forces; tactical air forces; 
force projection; nuclear forces; coalition strategy--regional securi- 
ty; mobilization; installations; and special interest programs. 


21832 (AD-A—160713/4/XAB) Department of Defense 
annual report, Fiscal Year 1984, (Department of Defense, 
Washington, DC (USA)). 1 Feb 1983. 331p. NTIS MF A0Ol. 

Contents include: foundations of defense policy; threats to 
US security objectives; US defense strategy; conventional capabili- 
ties required to implement our military strategy; role of nuclear 
weapons in US strategy; the defense budget; management; manpow- 
er; industrial responsiveness; land forces; naval forces; tactical air 
force; North Atlantic Treaty Organization (NATO) programs; 
rapid deployment forces; mobility forces; nuclear forces; deterrence 
of chemical warfare; command, control, communications, and intel- 
ligence (c3i); mobilization; research, development, test, and evalua- 
tion; materiel readiness, sustainability, and other logistics; and secu- 
rity assistance. 
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21833 (AD-A—159769/9/XAB) Modified frontal tech- 
nique suitable for parallel Technical report. Melhem, 
R.G. (Pittsburgh Univ., PA (USA). Inst. for Computational 
Mathematics and Applications). Jul 1985. 2ip. NTIS, PC 
A02/MF AOl1. 

Frontal techniques offer the potential for processing the as- 
sembly and the factorization phases of finite-element analysis in par- 
allel systems. However, the rows of the stiffness matrix are assem- 
bled and factored in different orders, thus depriving frontal solvers 
of the uniformity desired in parallel processing. On the other hand, 
band-solution techniques handle the factorization phase in a very 
uniform way but do not interleave assembly and factorization. This 
paper suggests a techngiue that borrows from both frontal and band 
solvers those characteristics that are advantageous for parallel proc- 
essing. Moreover, bookkeeping and data manipulation are simpler 
in the suggested technique than in the classical frontal method. This 
makes the suggested technique also attractive for sequential sys- 
tems. 


21834 (AD-A—160135/0/XAB) Using inverted trees for 
updating graph properties. Technical report. Pawagi, S.; Ra- 
makris| , LV. (Maryland Univ., College Park (USA). 


Center for " Automation Research). "May 1985. 21p. NTIS, 
PC A02/MF AO1. 
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Fast parallel algorithms are presented for updating connect- 
ed components and bridges of an undirected graph when a minor 
change has been made to the graph, such as addition or deletion of 
vertices and edges. The matching modei used is a parallel random- 
access machine that allows simultaneous reads but prohibits simulta- 
neous writes into the same memory location. The algorithms de- 
scribed in this paper require O (log n) time and use C (n-squared) 
processors. These algorithms are efficient when compared to previ- 
ously known algorithms for finding connected components and 
bridges that require O(log squared n) time and use 0 (n-squared) 
processors. The previous solution is maintained using an inverted 
tree (a rooted tree where a node points toward its parent) and after 
a minor change the new solution is rapidly computed from this 
tree. 


21835 (AD-A—160205/1/XAB) Memory-conflict simula- 
tion of a many-processor Y architecture. Part 1. A 
CRAY X-MP study. Interim report. Calahan, D.A.; Ellitoo, 
K.B. (Michigan Univ., Ann Arbor (USA). Supercomputer 
Algorithm Research Lab.). 1 Mar 1985. 50p. NTIS, PC 
A03/MF AO0O1. 

The performance of three Fortran kernels and two assembly 
kernels (including two linear algebra kernels) is simulated for a 
CRAY X-MP multiprocessor architecture of up to 16 processors 
and 256 memory banks. The effects of variations on the X-MP-2 
memory conflict resolution protocol, including X-MP-4 protocol, 
are studied. 


21836 (AD-A—160206/9/XAB) Conflict sensitivity of al- 
gorithms. Part 1. A CRAY X-MP study. Interim report. Ca- 
lahan, D.A. (Michigan Univ., Ann Arbor (USA). Super- 
computer Algorithm Research Lab.). 15 Mar 1985. 27p. 
NTIS, PC A03/MF AOl1. 

The delay of algorithm execution due to memory conflicts in 
a 16-processor CRAY X-MP extension is considered. The associa- 
tion between memory access delays of reads and writes, and delays 
in the resultant algorithm execution is studied by defining an incre- 
mental algorithm delay sensitivity and relating it to simulated large- 
delay and random variations. It is shown that, by division algo- 
rithms with zero incremental sensitivity, library software highly re- 
sistant to large delays may be achieved in a multiprocessor X-MP. 


21837 (AD-A—160592/2/XAB) Department of defense 
computer technology (study annex). Report to congress. 
(Office of the Under Secretary of Defense for Research and 
ne Washington, DC (USA)). Jan 1984. 18p. NTIS 

This report addresses concerns of the Congress expressed in 
the Authorization and Appropriations Acts of 1983 and 1984 re- 
garding the Department’s plans for the management of mission-crit- 
ical computer resources. The Congress requested the Department 
to address acceleration of the Ada language, advanced microelec- 
tronic and chip set computers, instruction set architecture, the re- 
duction of unproductive proliferation of different types of military 
computers, schedules for current computer programs, and the plan 
for the software technology (STARS) program. The Department's 
Ada policy and plans are provided in Section I of this report, as is 
an Introduction to the STARS Program. (The detailed strategy for 
STARS will be forwarded to the Congress in February 1984.) The 
Department's strategy covering the use of advanced microelectron- 
ic and chip set computers in weapons systems is presented in Sec- 
tion II, however, specific program segments that effect this strategy 
are included in each section of the report. A revised approach to 
instruction set architecture has been developed. It is detailed in 
Section III in the larger context of computer system interfaces. 
Plans for current generation military computer programs are con- 
tained in Section IV. Finally, a plan for next-generation mission- 
critical computers is presented in Section V. 


21838 (AD-A—160602/9/XAB) Computing visible-sur- 
face representations. Terzopoulos, D. (Massachusetts Inst. of 
Tech., Cambridge (USA). Artificial Intelligence Lab.). Mar 
1985. 64p. NTIS, PC A04/MF AO1. 

The computational framework offered in this paper address- 
es, in a unified way, certain visual-information processing tasks in- 
volved in the representation of visible surfaces. Particular emphasis 


is placed on utilizing highly parallel, cooperative processing to inte- 
grate surface shape information over multiple visual sources, to fuse 
it across a multiplicity of spatial resolutions, and to maintain the 
global consistency of the resulting distributed shape representations. 
The issues are first investigated in terms of a surface reconstruction 
model rooted in mathematical physics. This formal analysis is aug- 
mented by an empirical study of the resulting algorithms, which 
feature multiresolution iterative processing within hierarchical sur- 
face shape representations. The approach is guided by current 
knowledge of how humans perceive visible surfaces, while applica- 
tions in machine vision provide a testbed for the algorithms. 


21839 (CONF-8604135—1) Putting MAX to work. Bair, 
R.A. (Argonne National Lab., IL (USA)). 1986. Contract 
W-31-109-ENG-38. 22p. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE#6007511, 

From 10. annual FPS array meeting; Portland, OR, USA (6 
Apr 1986). 

This paper discusses strategies for dense matrix products on 
the FPS-164/MAX. The optimum approach varies with the hard- 
ware resources available, the rank of the matrices and the relative 
number of rows and columns in the matrices. Code has been devei- 
oped which optimizes the use of available resources, taking advan- 
tage of table memory and matrix accelerators, when present. The 
MXMaA calling sequence was implemented, because it is one of the 
most general calling sequences, and for portability with popular 
vector supercomputers. MXMA allows the stride between elements 
of a column and between rows of a matrix to be specified for each 
of the three argument matrices (C = A . B). For example, only one 
subroutine is needed to handle any combination of transposed and 
non-transposed matrices, as well as sub-matrix products. 11 refs., 7 
figs., 8 tabs. 


21840 (DOE/ER/72018—T21) Systems optimization 
project. Progress report, November 1, 1984-September 1, 
1985. (Stanford Univ., CA (USA). Systems Optimization 
Lab.). Aug 1985. Contract AS03-76ER72018. 10p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86006868. 
Interest in linear programming methods arises in at least two 
different contexts: theoretical and practical. The long-established 
simplex method, developed by G.B. Dantzig in the late 1940's, has 
been known from the beginning to be of combinatorial complexity 
in the worst case. However, in practice it tends to require a number 
of iterations that is approximately linear in the problem dimension. 
Furthermore, a typical iteration of the simplex method involves rel- 
atively little work. After computing an initial factorization of a 
square matrix, each subsequent simplex iteration requires only a 
rank-one update of this square matrix. Although linear programs 
are often very large, the constraint matrix is normally very sparse. 
Sparse-matrix techniques have developed to the point where the 
factorization and updates required in the simplex method can be 
performed not only rapidly, but also with assured numerical stabili- 
ty. From a practical viewpoint, these two features - a typically 
linear number of iterations, and fast methods for performing each 
iteration - imply that the simplex method is an effective and reliable 
algorithm for linear programming, despite its seemingly unfavorable 
complexity. 


21841 (JINR—E-11-84-692) Quasi-optimum scaling of 
symmetric positive-definite matrices. Gadjokov, V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1984. 10p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701030. 

Submitted to the journal Comput. Phys. Commun. . 

Various approaches to scaling in overdetermined physical 
problems are considered. Trace invariance in scaling is imposed for 
the sake of definiteness. It is then shown that Marquardt’s scaling to 
unit main diagonal leads to a maximum determinant. In a series of 
numerical experiments this sort of scaling is compared to the theo- 
retical optimum. Results are reported which indicate that differ- 
ences in condition of matrices scaled optimally and to unit main di- 
agonal are computationally insignificant. A wider use of unit-diago- 
nal scaling is recommended when treating positive-definite matri- 
ces. 
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21842 (SAND—85-1589C) Software protection: myth or 
reality. Gosler, J.R. (Sandia National Labs., Albuquerque, 
NM (USA)). 1 Nov 1985. Contract AC04-76DP00789. 15p. 
(CONF-8508152—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003719. 

From Crypto ‘85; Santa Barbara, CA, USA (18 Aug 1985). 

Staggering amounts of commercial software are marketed to 
fulfill needs from the PC explosion. Unfortunately, such software is 
trivial to duplicate. From the vendors’ viewpoint a way to protect 
profit is needed. Typically, they have resorted to various schemes 
that attempt to inhibit the duplication process. Although protection 
of future profit is important, so is protection against current loss. 
Commercial and business related software must be adequately pro- 
tected lest data be stolen or manipulated. However, more important 
than any of these classes is protection of government computer re- 
sources, especially classified and operational software and data. 
Loss of control in this realm could be detrimental to national secu- 
rity. This paper addresses current technologies employed in protec- 
tion schemes: signatures (magnetic and physical) on floppy disks, 
Software Analysis Denial (SAD), Hardware Security Devices 
(HSD), and Technology Denial Concepts (TDC) are presented, 
with an emphasis on SAD. Advantages and disadvantages of these 
schemes will be clarified. 19 refs. 


21843 (SAND—85-2844C) Estimation of time-varying co- 
herence functions. Cadzow, J.A.; Solomon, O.M. Jr.; 
Stearns, §.D. (Arizona State Univ., Tempe (USA). Dept. of 
Electrical and Computer Engineering; Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 6p. (CONF-860475—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86004558. 

From International conference on acoustics, speech and 
signal processing; Tokyo, Japan (7 Apr 1986). 

Two methods for computing an estimate of the time-varying 
magnitude squared (MS) coherence between two data sequences 
are described. The first method estimates the time-varying param- 
eters of two autoregressive moving average (ARMA) transfer func- 
tions, whose product approximates the time-varying MS coherence 
function. The ARMA parameters are computed by an exponentially 
weighted recursive least squares algorithm. The second method es- 
timates the time-varying MS coherence function by substituting 
time-varying estimates of the auto- and cross-spectra into usual the 
definition of the MS coherence function. The time-varying spectra 
are obtained by bandpass filtering, squaring and averaging oper- 
ations. 


21844 (SLAC-PUB—3844) Introduction to the Fastbus. 
Gustavson, D.B. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Dec 1985. Contract AC03- 
76SF00515. 12p. (CONF-860142—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005830. 

From BUSCON conference; San Jose, CA, USA (14 Jan 
1986). 

The Fastbus is a modular data bus system for data acquisi- 
tion and data processing. It is a multiprocessor system with multiple 
bus segments which operate independently but link together for 
passing data. It operates asynchronously to accommodate very high 
and very low speed devices over long or short paths, using hand- 
shake protocols for reliability. It can also operate synchronously 
with pipelined handshakes for transfer of data blocks at maximum 
speed. The goals, history and motivation for the Fastbus are sum- 
marized briefly. The structure of the Fastbus system is described in 
general and some details of its operation are introduced. 


21845 (SLAC-PUB—3869) Managing a large VM direc- 
tory. Johnston, T.Y. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). 16 Jan 1986. Contract AC03- 
76SFO005S15. Sp. (CONF-8508162—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86006828. 

From SHARE 65; New Orleans, LA, USA (11 Aug 1985). 

A discussion of some changes to improve CP directory per- 
formance and of some tools for managing the CP directory. 
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21846 (UCRL—87419) Database machine architecture for 
performing aggregations. Johnson, R.R.; Thompson, W.C. 
III. (Lawrence Livermore National Lab., CA (USA)). 16 
Mar 1982. Contract W-7405-ENG-48. 24p. (CONF- 
820984—5). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86006702. 

From 8. international conference on very large data bases; 
Mexico City, Mexico (8 Sep 1982). 

This work describes a database machine architecture to im- 
prove the performance of the aggregation operation of the relation- 
al model. The basic premise is that there is some fundamental upper 
limit on the processing power available from a single processor. To 
obtain processing power beyond this limit requires the use of multi- 
ple processors. The architecture described makes use of multi- 
processors and special purpose hashing hardware to aid in the for- 
mation of groups. This architecture permits an aggregation algo- 
rithm where each particular group is processed by just one proces- 
sor and is not distributed over several processors. It is shown that 
this property results in a performance gain that is equivalent to the 
number of processors. 14 refs. 


21847 (UCRL—93712) Physics codes on parallel comput- 
ers. Eltgroth, P.G. (Lawrence Livermore National Lab., 
CA (USA)). 4 Dec 1985. Contract W-7405-ENG-48. 10p. 
(CONF-8509200—3). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86006712. 

From Parallel computing conference; West Berlin, F.R. Ger- 
many (23 1985). 

An effort is under way to develop physics codes which real- 
ize the potential of parallel machines. A new explicit algorithm for 
the computation of hydrodynamics has been developed which 
avoids global synchronization entirely. The approach, called the In- 
dependent Time Step Method (ITSM), allows each zone to ad- 
vance at its own pace, determined by local information. The 
method, coded in FORTRAN, has demonstrated parallelism of 
greater than 20 on the Denelcor HEP machine. ITSM can also be 
used to replace current implicit treatments of problems involving 
diffusion and heat conduction. Four different approaches toward 
work distribution have been investigated and implemented for the 
one-dimensional code on the Denelcor HEP. They are “self-sched- 
uled”, an ASKFOR monitor, a “queue of queues” monitor, and a 
distributed ASKFOR monitor. The self-scheduled approach shows 
the lowest overhead but the poorest speedup. The distributed 
ASKFOR monitor shows the best speedup and the lowest execu- 
tion times on the tested problems. 2 refs., 3 figs. 


21848 An overview of computing at Los Alamos. Ewald, 
R.H. (Computing and Communications Division, Los 
Alamos National Laboratory, Los Alamos, NM). pp 199-218 
of Supercomputers in theoretical and experimental science. 
New York, Ny; Plenum Press (1985). 

The Los Alamos National Laboratory operates one of the 
largest scientific and engineering computing facilities in the world 
to support its national defence and other programs. This facility, as 
of the summer of 1984, had six Cray-computers, five CDC-7600- 
class machines, and many other smaller computers in an “Integrat- 
ed Computing Network” (ICN). This network also provides central 
and distributed nodes for file management and storage, graphical 
and printed output, network and production control, and distribut- 
ed computing. The characteristics of some of the major applications 
in the ICN and the performance of the various Cray computers on 
the Los Alamos workload are discussed, and some experiences in 
creating the ICN and plans for the future are presented. 
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a ALSO TO CITATION(S) 19115, 21132, 21133, 21426, 21842, 21845, 


21849 (DOE/MA—0111) Automated office support 
system strategies: a survey of federal agencies. (Young 
(Arthur) and Co., Washington, DC (USA)). Jun 1983. Con- 
tract ACO1-82MA00001. 112p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE86007559. 
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Rapid technological advances in the information processing 
arena are ushering in a new era, which some are calling the infor- 
mation age. Within all the major segments of information process- 
ing - data processing, office automation, telecommunications, and 
information dissemination - technological innovations have intro- 
duced enormous new potential. These innovations have far-reach- 
ing implications for the management of information resources, in- 
cluding the people, equipment, procedures and systems necessary to 
process and provide information as well as the information itself. 
This report presents an analysis of the management strategies for 
addressing the automated office support systems (AOSS) environ- 
ment as adopted by thirteen federal organizations. 


21850 (DOE/NBM—6007217) Interim Phase II report: 
records, documentation storage and retrieval system. (Bonne- 
ville Power Administration, Portland, OR (USA)). [1986]. 
97p. NTIS, PC A05/MF A0O1; 1; GPO Dep. File Number 
D 86007217. 

This interim report defines a documentation storage and re- 
trieval system to be implemented, with any necessary modifications, 
by the Bonneville Power Administration. Also included is a config- 
uration management system based upon specific change flows and 
change controls utilizing a change board. 


21851 (DOE/NBM—6007219) Records, documentation 
storage and retrieval Phase II report. 


system. Interim 
(Boeing Co., Seattle, WA (USA)). [1986]. 99p. NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE86007219. 


99 GENERAL AND MISCELLANEOUS 
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This interim report defines a documentation storage and re- 
trieval system to be implemented, with any necessary modifications, 
by the Bonneville Power Administration. Also included is a config- 
uration management system based upon specific change flows and 
change controls utilizing a change board. The body of the report is 
divided into three sections as follows: Management Summary, Op- 
erating Procedures, and Implementation Plan. 


(DOE/TIC—4639) Translation table for DOE/ 
OSTI - COSATI bib records to MARC format 
records. Gursky, K.; Holtkamp, I.; Landenberger, S.; Os- 
trander, C.; Nook, C.; Shanks, M.; Hall, M. Alamos 
National Lab., NM (USA); Sandia National Labs., Albu- 
querque, NM (USA); Oak Ridge National Lab., TN (USA); 
USDOE Office of Scientific and Technical Information, 
Oak Ridge, TN). Nov 1985. 65p. (LA-UR—86-136). NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86006473. 
This report contains the recommendations of the committee 
for the conversion of data in OSTI fields to MARC fields. It is in- 
tended as a tool for OSTI to use in developing software that would 
enable DOE libraries to download OSTI records into MARC-based 
systems. Goal is to transfer as complete a set of data for each 
record as possible. No attempt was made to incorporate changes in 
the use of numerical tags that OSTI has made over the years. In 
addition, there are a few OSTI fields generated for internal OSTI 
use only, or that cannot be transferred into any MARC field in the 
Books format; these OSTI fields have been designated as "not con- 
verted” in the table. 
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Electrofission of the deuteron in the range of the A-resonance at 
four-momentum transfer q? =-0.23 (GeV/c)?, 11:21437 
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Platinum surface chemistry studied by thermal desorption 


spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Chemisorption 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
ACETYLENE 
Absorption Spectroscopy 
Infrared absorption spectroscopy and chemical kinetics of free 
radicals. Progress report (C2D), 11:20546 (R;US) 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 


Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Laser Spectroscopy 

Diode laser for monitoring acetylene on-line in a 

liquefaction plant, 11:20537 (BA;US) 
Structural Chemical Analysis 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

X-Ray Spectroscopy 

Platinum surface chemistry studied by thermal desorption 
and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
ACHIRAL 
See RACEMATES 

ACID RAIN 

Air Pollution 

Primary sulfate emission factors for the NAPAP (National 
Acid Precipitation Assessment Program) emissions 

inventory. Final report, September 1983-July 1985, 11:20885 

(R;US) 

Air Pollution Monitoring 
Hybrid receptor model for secondary sulfate from an SO. 
point source, 11:20893 (R;US) 
Source apportionment of wet-sulfate deposition in eastern 
North America. Final report, 11:20884 (R;US) 
Effects 


Effect of acidic precipitation on amphibian breeding in 
temporary ponds in Pennsylvania (Rana sylvatica; 
Ambystoma jeffersonianum), 11:21091 (R;US) 

Corrosive Effects 

Derivation of metallic corrosion functions for use in 
environmental assessments, 11:20317 (BA;US) 

The 1985 Acid Precipitation Materials Assessment: 
An overview of findings, 11:20318 (BA;US) 

Data Analysis 

National Acid-Precipitation Assessment emission- 
inventory allocation factors. Final report, July 1984-July 
1985, 11:20881 (R;US) 


Emission Spectroscopy 


Quality assurance for the acid-precipitation-measurement 

program in the United States, 11:20882 (R;US) 
Deposition 

Methods for mesoscale modeling for materials damage 

assessment, 11:20866 (R;US) 
Economic Impact 

Effects of air pollution and acid rain on ture: an 

annotated bibliography. Staff report, 11:20898 (R;US) 
Environmental Effects 

Acidification sensitivity of Swedish forest soils. An analysis 
pertaining to concentrations, flows and stores of base cations 
and aluminium, 11:20935 (R;SE) 

Effect of acidic precipitation on amphibian breeding in 
temporary ponds in Pennsylvania (Rana sylvatica; 
Ambystoma jeffersonianum), 11:21091 (R;US) 

Trend-like changes in environmental factors and tree ring 
analyses, 11:20931 (RA;SE) 

Environmental Impacts 

Acid rain and fisheries: a debate of issues. Proceedings, 
11:20875 (R;US) 

Effects of air pollution and acid rain on agriculture: an 
annotated bibliography. Staff report, 11:20898 (R;US) 

Simulated acid rain on crops, 11:20894 (R;US) 

Information Systems 

North American Acid Deposition data System and its use in 

spatial analysis, 11:20917 (J;US) 
Meetings 

Acid rain and fisheries: a debate of issues. Proceedings, 

11:20875 (R;US) 
Pollution Regulations 

Estimating macroeconomic effects of proposed safety and 
environmental regulations using the new DRI annual model 
of the U.S. economy, 11:20046 (BA;US) 

Research Programs 
Integrated forest study on effects of atmospheric deposition, 
11:20869 (R;US) 
Simulation 
Simulated acid rain on crops, 11:20894 (R;US) 
Toxicity 

Seed protein quantities of field-grown soybeans exposed to 

simulated acid rain, 11:21108 (J;GB) 
Water Pollution 
Aquatic organisms in acidic environments: a literature review, 
11:20973 (R;US) 
ACOUSTIC EMISSION TESTING 
Acoustic emission transient recording, 11:20680 (R;US) 
ACOUSTIC TESTING 


See also ACOUSTIC EMISSION TESTING 
ULTRASONIC TESTING 


Comparative Evaluations 
Phase-modulated photoacoustics, 11:20465 (BA;US) 
ACPR REACTOR 
ANL, Idaho Falls, Idaho Sandia Laboratories, Albuquerque, New 
Mexico 
Reactor Core 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
ACROLEIC ACID 
See ACRYLIC ACID 
ACRR REACTOR 
See ACPR REACTOR 
ACRYLIC ACID 
Sorptive Properties 
Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 
ACTINIDES 
See also AMERICIUM 
CURIUM 
NEPTUNIUM 
PLUTONIUM 


THORIUM 
URANIUM 


Emission Spectroscopy 
Considerations for the installation of an Inductively Coupled 
Plasma for the analysis of radioactive samples, 11:20516 
(BA;US) 





Fission Yield 
Actinides integral measurements on FCA assemblies, 11:19919 
(RA;JP;In Japanese) 
Multi-Element Analysis 
Considerations for the installation of an Inductively Coupled 
Plasma for the analysis of radioactive samples, 11:20516 
(BA;US) 
Reactivity Worths 
Actinides integral measurements on FCA assemblies, 11:19919 
(RA;JP;In Japanese) 
Distribution 


Recent progress of the United States transuranium and 
uranium registries, 11:21066 (R;US) 
ACTINIUM X 
See RADIUM 223 
ACTIVATION ANALYSIS 
Study of reactor characteristics for the adaptation of the 
monoelement standard method in activation analysis. 
Application to impurity determination in silicon, 11:20474 
(R;FR;In French) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADHESION 
Measuring Methods 
Strength characterization method for evaluating ceramic-to- 
metal bonds, 11:20283 (R;US) 
ADHESIVES 
Ultrasonic Testing 
Ultrasonic analysis of thin adhesive bonds, 11:20679 (R;US) 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADSORBENTS 
See also SILICA GEL 
Sorptive Properties 
Uranium adsorption with composite titanium-iron hydrous 
oxide microspheres (Titanium-iron hydrous oxides), 11:19141 
(R;TW) 
Stability 
Recovery of uranium from sea water recycle test for 
microsphere adsorbents (Hydrous titanium oxide 
microspheres), 11:19140 (R;TW) 
AERODYNAMIC HEATING 
Mathematical Models 
Inviscid/boundary layer prediction of aeroheating on a bent- 
axis biconic, 11:20667 (R;US) 
AERODYNAMICS 
Numerical Solution 
Comparisons of CFD flow field solutions with experimental 
data at Mach 14, 11:20668 (R;US) 
Unsteady Flow 
Unsteady aerodynamics of wind turbines, 11:21637 (RA;DE) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 


Field comparison of PMio inlets at four locations, 11:20877 
(R;US) 


Concentration 
Use of logit transformation to estimate the error in aerosol 
sampling parameters, 11:20919 (BA;US) 
Chemical 


Analysis 
Chemical and physical characterization of XM81” red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 


Aerosol sampling and characterization in the developing US 
oil shale industry, 11:19139 (BA;US) 
Use of logit transformation to estimate the error in aerosol 
sampling parameters, 11:20919 (BA;US) 
AFTER-HEAT REMOVAL 
Research Programs 
Coolability of LWR debris: a summary of the DCC 
experiments, 11:19996 (R;US) 
AGGLOMERATION 
Kinetics 
Acoustic agglomeration of power plant fly ash. Final report, 
11:19038 (R;US) 
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AGGREGATION 

See AGGLOMERATION 
AGRICULTURE 

See also DAIRY INDUSTRY 


Effects of air pollution and acid rain on agriculture: an 
annotated bibliography. Staff report, 11:20898 (R;US) 
Electric Power 
Role for electricity in agriculture, 11:20085 (R;US) 
AIR 
Charged-Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
Flame Propagation 
Prediction of laminar flame properties of propane-air mixtures, 
11:19410 (J;US) 
Quantitative Chemical Analysis 
Fast chemiluminescent method for measurement of ambient 
ozone, 11:20499 (J;US) 


Nitric oxide and nitrogen dioxide content of whole-air samples 
obtained at altitudes from 12 to 30 km, 11:20863 (R;US) 
AIR CONDITIONERS 
Stirling Engines 
Development of Stirling engine in FY 1984, 11:20146 (R;JP) 
AIR CONDITIONING 
Air Quality 
Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 


Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 


Pipelines 
Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 
Residential Buildings 


Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 
AIR FLOW 
Boundary Layers 
Boundary-layer model for wind flow over hills: Comparison of 
model results with Askervein 1983 data, 11:19643 (RA;DE) 
Computerized Simulation 
Thermal effects of air flows in building structures, 11:20158 
(R;FT) 
Flow Models 
Boundary-layer model for wind flow over hills: Comparison of 
model results with Askervein 1983 data, 11:19643 (RA;DE) 
AIR INFILTRATION 
Research Programs 
Multizone modeling and air leakage analysis, 11:20141 (R;US) 
Standards 
Description of ASHRAE’s proposed airtightness standard, 
11:20069 (BA;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Biological Effects 
Two agricultural production data libraries for risk assessment 
models (Ovis aries; Capra hircus; Sus scrofa; Gallus 
domesticus; Meleagris gallopavo), 11:20924 (J;US) 
Combustion Products 
Effects of residual organic matter on elemental analyses by 
spark source mass spectrography (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 
Environmental Impacts 
Effects of air pollution and acid rain on agriculture: an 
annotated bibliography. Staff report, 11:20898 (R;US) 
Environmental Transport 
Introduction of plume rise capability into the transport and 
diffusion codes of the ARIES/ARAC emergency response 
systems, 11:20913 (R;US) 
Two agricultural production data libraries for risk assessment 
models (Ovis aries; Capra hircus; Sus scrofa; Gallus 
domesticus; Meleagris gallopavo), 11:20924 (J;US) 


Primary sulfate emission factors for the NAPAP (National 
Acid Precipitation Assessment Program) emissions 
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inventory. Final report, September 1983-July 1985, 11:20885 
(R;US) 


Environmental Management Report update, Region 10, 1985, 

11:20890 (R;US) 
Mathematical Models 

Atmospheric field experiments for evaluating pollutant 
transport and dispersion in complex terrain, 11:19594 
(BA;US) 

Receptor model technical series. Volume 6. A guide to the use 
of factor analysis and multiple regression (FA/MR) 
techniques in source apportionment, 11:20883 (R;US) 

Natural Occurrence 

Non-anthropogenic gaseous hydrocarbons in the atmosphere, 

11:20872 (R;DE;In German) 
Particulates 

Size-specific-particulate emission factors for industrial and rural 
roads: source category report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 

Pollution Control Equipment 

Development of advanced ESFF (electrical stimulation of 
fabric filtration) technology. Final report, May 1982-May 
1985, 11:20908 (R;US) 

Pollution Regulations 

Regulatory impact analysis of the National Ambient Air 
Quality Standards for nitrogen dioxide. Final report, 
11:20926 (R;US) 

Pollution Sources 
Illinois annual air-quality report, 1984, 11:20895 (R;US) 
Reviews 

Mobile-source emissions analysis for California. Volume 1. 
Final report, 1982-85, 11:20887 (R;US) 

Mobile-source-emissions analysis for California. Volume 2. 
Final report, 1982-85, 11:20888 (R;US) 


Field comparison of PMio inlets at four locations, 11:20877 
(R;US) 
Statistical Models 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Cost 
Emission of nitrogen oxides from furnaces, 11:19030 
(RA;DE;In German) 
Planning 
Evaluation of current and future measures to reduce emissions 
as viewed by plant operators, 11:20925 (RA;DE;In German) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Pollution Control Equipment 
Evaluation of pilot-scale pollution control devices for 
hazardous-waste incineration, 11:20879 (R;US) 
AIR POLLUTION MONITORING 
Emissions assessment for refuse-derived fuel combustion. 
Project report, February 1979-October 1980, 11:20897 
(R;US) 
Data Acquisition Systems 
Data acquisition system for environmental monitoring aboard a 
twin-engined aircraft, 11:20920 (BA;US) 
AIR QUALITY 
Mathematical Models 
Methods for mesoscale modeling for materials damage 
assessment, 11:20866 (R;US) 


Size-specific-particulate emission factors for industrial and rural 
roads: source report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 

Standards 

Illinois annual air-quality report, 1984, 11:20895 (R;US) 

Regulatory impact analysis of the National Ambient Air 
Quality Standards for nitrogen dioxide. Final report, 
11:20926 (R;US) 


Radiation Protection 


Size-specific-particulate emission factors for industrial and rural 
roads: source category report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 
AIR SAMPLERS 
Field Tests 
Field comparison of PMio inlets at four locations, 11:20877 
(R;US) 
Optimization 
Correction for external mass transfer resistance in diffusive 
sampling, 11:20915 (J;US) 
Performance 
Fast chemiluminescent method for measurement of ambient 
ozone, 11:20499 (J;US) 
Performance Testing 
Controllo batteriologico dell’igiene ambientale (ARIA) 
all'interno di uno stabulario, 11:19419 (R;IT;IT) 
AIR SOURCE HEAT PUMPS 
Performance 
Experimental evaluation of the crawl space heat pump, 
11:20155 (R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Acoustic Emission Testing 
An analysis of acoustic emission detected during fatigue testing 
of an aircraft, 11:20334 (BA;US) 
Fatigue 
An analysis of acoustic emission detected during fatigue testing 
of an aircraft, 11:20334 (BA;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRCRAFT COMPONENTS 
Computerized Tomography 
Application of medical computed tomography scanners to 
advanced aerospace composites, 11:20424 (BA;US) 
Nondestructive Testing 
Application of medical computed tomography scanners to 
advanced aerospace composites, 11:20424 (BA;US) 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Design 
Tailored airfoils for wind turbine applications, 11:19816 
(BA;US) 
Field Tests 
Tailored airfoils for wind turbine applications, 11:19816 
(BA;US) 
AIRTIGHTNESS 
Standards 
Description of ASHRAE’s proposed airtightness standard, 
11:20069 (BA;US) 
ALABAMA 
Black Shales 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
ALANINE-BETA 
Uptake 
Synthesis and biological evaluation of radiolabeled B- 
ruthenocenylalanine, 11:21022 (J;US) 
ALAP 
See RADIATION PROTECTION 
ALARA 
All exposures shall be kept as low as reasonably achievable, 
economic and social factors being taken into account. 
Radiation Protection 
Standard format and content of decommissioning plans for 10 
CFR Parts 30, 40, and 70 licensees, 11: 19894 (R-US) 





ALASKA 
Continental Shelf 
Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 
Structure and petroleum potential of the Yakutat segment of 
the northern Gulf of Alaska continental margin, 11:19062 
(R;US) 
Continental Slope 
Structure and petroleum potential of the Yakutat segment of 
the northern Gulf of Alaska continental margin, 11:19062 
(R;US) 
Electric Power 
Alaska electric power statistics, 1960-1984. Tenth edition, 
11:20084 (R;US) 
Energy Policy 
Alaska's energy plan, 1986. Volume I. Executive summary, 
11:20074 (R;US) 
Energy Source Development 
Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations. Appendix B. Components 
of an Arctic terrestrial environmental research program, 
11:20949 (R;US) 
Power Generation 
Alaska electric power statistics, 1960-1984. Tenth edition, 
11:20084 (R;US) 
ALCATOR DEVICE 
Confinement Time 
Progress in tokamak research at MIT, 11:21691 (J;AT) 
Scaling Laws 
Progress in tokamak research at MIT, 11:21691 (J;AT) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
See also METHANOL FUELS 
Flow Models 
A detailed study of alcohol cold starting, 11:20234 (BA;CA) 


A detailed study of alcohol cold starting, 11:20234 (BA;CA) 
ALCOHOLS 
See also CHOLINE 
ETHANOL 


METHANOL 
PROPANOLS 


Yields 
Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 
See also UNICELLULAR ALGAE 
Cultivation 
Culture of a hydrocarbon producing alga, Botryococcus 
braunii, at pilot level. Final report, 11:19446 (R;XE) 


Algal multispecies bioassay development for toxicity testing 
(Chlorella vulgaris; Selenastrum capricornutum; Cosmarium 
ovata), 11:21097 (RA;US) 

EARTH METAL COMPOUNDS 
See also MAGNESIUM COMPOUNDS 
Destructive Testing 

High-temperature yield behavior in NaCl-structure oxides, 

11:20300 (J;US) 
Temperature Effects 


High-temperature 
11:20300 (J;US) 
Yield Strength 
High-temperature yield behavior in NaCl-structure oxides, 
11:20300 (J;US) 

ALKALIS 

See HYDROXIDES 
ALKANOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 


yield behavior in NaCl-structure oxides, 
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ALKYLATES 
See ALCOHOLS 
ALLOCATIONS 
Priorities and allocations support for energy: keeping energy 
programs on schedule, 11:20073 (R;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 


INTERMETALLIC COMPOUNDS 
IRON ALLOYS 

LITHIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
PHOSPHORUS ADDITIONS 
RARE EARTH ALLOYS 
RHENIUM ALLOYS 
SILICON ALLOYS 

SILVER ALLOYS 

TIN ALLOYS 

TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 


Cavitation 
Role of interfaces in cavity formation, 11:20260 (R;US) 
Ion Beam Injection 
Dual-ion irradiation: impact of the conflicting roles of helium 
on void nucleation, 11:20372 (BA;US) 
Microstructure 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 11:20373 (BA;US) 
Nucleation 
Dual-ion irradiation: impact of the conflicting roles of helium 
on void nucleation, 11:20372 (BA;US) 
Physical Radiation Effects 
Dual-ion irradiation: impact of the conflicting roles of helium 
on void nucleation, 11:20372 (BA;US) 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 11:20373 (BA;US) 
Swelling 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 11:20373 (BA;US) 
Thermal Testing 
Theory of mirage effect detection of thermal waves in solids, 
11:20361 (BA;US) 
Voids 
Dual-ion irradiation: impact of the conflicting roles of helium 
on void nucleation, 11:20372 (BA;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
Plastic Scintillation Detectors 
Scintillation detector of associated a-particles for time-of-flight 
spectrometer of fast neutrons, 11:20815 (RA;SU;In Russian) 
ALPHA PARTICLES 
Emitted by nuclei. 
See also COSMIC ALPHA PARTICLES 
Distribution Functions 
Fast-alpha-particle distribution function in an open-field-line 
plasma with electrostatic confining potential, 11:21687 
G;AT) 
Plasma Diagnostics 
Alpha-particle diagnostics with high energy neutral beams, 
11:21659 (R;JP) 
Plasma Simulation 
Alpha-particle simulation using NBI beam and ICRF wave, 
11:21654 (R;JP) 
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Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

ALPHA REACTIONS 
Charge-Exchange Reactions 
Giant resonances, 11:21472 (RA;US) 
Fission 

Nucleus-nucleus interactions in the transition energy regime, 

11:21510 (R;FR) 
Hartree-Fock Method 

Prompt emission of particles in TDHF central collisions, 

11:21441 (R;PL) 
Inelastic Scattering 

Electric quadrupole transition rates in ‘*Pt and the O(6) 
boson-fermion symmetry, 11:21509 (J;NL) 

Giant resonances, 11:21472 (RA;US) 

ALPHA-BEARING WASTES 
Certification 

The Stored Waste Examination Pilot Plant program at the 

INEL, 11:19276 (BA;US) 


The Stored Waste Examination Pilot Plant program at the 
INEL, 11:19276 (BA;US) 
User’s manual for remote-handled transuranic waste container 
welding and inspection fixture, 11:19244 (R;US) 
Nondestructive Analysis 
Measurement of radioactive contaminated wastes, 11:19278 


Nondestructive testing of waste drum integrity, 11:19280 

(BA;US) 
Radioactive Waste 

Integration of long-range planning for management of defense 

transuranic waste, 11:19265 (BA;US) 
Radioactive Waste Processing 

Actinide removal from waste solutions by ferrite treatment, 
11:19271 (BA;US) 

Recovery of U/Pu in radioactive wastes by incineration in 
molten sulfates and electrolysis. Application to uranium 
mainly, 11:19220 (R;LU;In French) 

Radioactive Waste Storage 

Characterization study of RH-TRU wastes existing in storage 
and expected to be generated, 11:19246 (R;US) 

Solidification 

Actinide removal from waste solutions by ferrite treatment, 
11:19271 (BA;US) 

Immobilization of Rocky Flats particulate 
inert carrier process, Ih: 19320 (BA;US) 

Preparation and leaching of radioactive INEL waste forms, 
11:19289 (BA;US) 

Waste Retrieval 

Techniques for exhumation of TRU waste applied to 
abandoned non-radioactive hazardous waste, 11:19322 
(BA;US) 

Waste Transportation 

Defense Transuranic Waste Program. Transuranic waste 
assessment and guidance report, 11:19157 

(R;US) 


The TRUPACT transuranic waste transportation system, 
11:19173 (BA;US) 
ALTERNATE FUELS 
See FUEL SUBSTITUTION 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Acoustic Testing 
Determination in inhomogeneities of elastic modulus and 
density using acoustic dimensional resonance, 11:20682 
(BA;US) 
Corrosion 


Derivation of metallic corrosion damage functions for use in 
environmental assessments, 11:20317 (BA;US) 


wastes using the 


ALUMINIUM ALLOYS 
Acoustic Testing 


Dislocations 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
Equations of State 
Two tem 
11:20275 (R;IL) 


equations of state (EOS) for aluminum, 


Laser-localized selective etching and application of aluminium, 
11:20316 (BA;US) 
Grain Boundaries 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 
Neutron Transport 
Neutron production in uranium and aluminium by neutrons 
with the initial energy of 15 MeV, 11:21601 (RA;SU;In 
Russian) 
Oxidation 
Photoemission EXAFS: applications to chemical and 
effects. NSLS activity report, 1985, 11:20477 (R;US) 
Spin polarized photoelectron studies of ism in solids. 
Progress report, June 1, 1985-May 31, 1986, 11:20267 (R;US) 
Photoemission 
Spin polarized photoelectron studies of in solids. 
Progress report, June 1, 1985-May 31, 1986, 11:20267 (R;US) 
Physical Radiation Effects 
Phase transformations in nickel-aluminum alloys during ion 
beam mixing, 11:20254 (R;US) 
Positron Collisions 
Evidence for fast positronium formation in glancing angle 
positron scattering, 11:21228 (R;US) 
Thermodynamic Properties 
Two temperature equations of state (EOS) for aluminum, 
11:20275 (R;IL) 
Ultrasonic Testing 
Relationship between temperature dependence of ultrasonic 
velocity and stress, 11:20353 (BA;US) 
26 


Hadronic Atoms 
PS 187 - a good statistics study of antiproton interactions with 
nuclei: preliminary results, 11:21475 (BA;GB) 
27 


Hadronic Atoms 
PS 187 - a good statistics study of antiproton interactions with 
nuclei: preliminary results, 11:21475 (BA;GB) 
Nuclear Magnetic Resonance 
Applications of high resolution NMR to geochemistry: 
crystalline, glass, and molten silicates, 11:20449 (R;US) 
ALUMINIUM 27 TARGET 
Antiproton Reactions 
Low energy antiproton interaction studies at Brookhaven, 
11:21596 (BA;GB) 
Neutron Reactions 
Unfolding of cross sections of the 7 A(n,p)”"Mg and 
**Ni(n,p)**Co reactions according to integral measurements 
in standard neutron fields, 11:21473 (RA;SU;In Russian) 
ALUMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
RENE 95 
WASPALOY 


Acoustic Emission Testing 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
An analysis of acoustic emission detected during fatigue testing 
of an aircraft, 11:20334 (BA;US) 
Defect characterisation and monitoring by acoustic emission, 
11:20332 (BA;US) 
Acoustic Testing 
Acoustelastic measurements of elastic-plastic and residual 
stresses, 11 :20347 (BA; US) 
Acoustoelastic in plastically deformed solids, 
11:20349 (BA;US) 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 





ALUMINIUM ALLOYS 
Acoustic Testing 


Nondestructive determination of mechanical properties, 
11:20340 (BA;US) 

The acoustoelastic response of a rolled plate: theoretical 
estimate vs. experiment, 11:20327 (BA;US) 

Variations in the acoustelastic constants of aggregates with 
finite grain size, 11:20346 (BA;US) 


Ultrasonic determination of porosity in cast aluminum, 
11:20325 (BA;US) 
Chemical Bonds 
Chemical bonding interactions in Zr,Al, 11:20558 (J;US) 
Crack Propagation 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
An ultrasonic technique for measuring of closure forces, 
11:20354 (BA;US) 
Defect characterisation and monitoring by acoustic emission, 
11:20332 (BA;US) 
Measurement of the depth of surface cracks using the direct 
current potential drop method, 11:20273 (R;DE) 
Cracks 
Imaging fatigue with the gel electrode, 11:20339 (BA;US) 
Materials characterization by thermographic imaging, 11:20336 
(BA;US) 
Crystal Defects 
Positron annihilation study of boron-doped NisAl, 11:20309 
G;NL) 


Acoustoelastic birefrigence in plastically deformed solids, 
11:20349 (BA;US) 
Destructive Testing 
Acoustoelastic birefrigence in plastically deformed solids, 
11:20349 (BA;US) 
Electrical Testing 
Imaging fatigue with the gel electrode, 11:20339 (BA;US) 
Melting 


Electron Beam 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Electronic Structure 
Chemical bonding interactions in Zr2Al, 11:20558 (J;US) 
Explosion Welding 
Explosive welding of aluminum, titanium and zirconium to 
copper sheet metal, 11:20286 (RA;US) 
Fatigue 
An analysis of acoustic emission detected during fatigue testing 
of an aircraft, 11:20334 (BA;US) 
An ultrasonic technique for measuring of closure forces, 
11:20354 (BA;US) 
Defect characterisation and monitoring by acoustic emission, 
11:20332 (BA;US) 
Imaging fatigue with the gel electrode, 11:20339 (BA;US) 
Infrared Thermography 
Materials characterization by thermographic imaging, 11:20336 
(BA;US) 


Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 
Properties 


Nondestructive determination of mechanical properties, 
11:20340 (BA;US) 


Nondestructive determination of mechanical properties, 
11:20340 (BA;US) 
Ultrasonic determination of porosity in cast aluminum, 
11:20325 (BA;US) 
Nondestructive Testing 
Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 
Order-Disorder Transformations 
Disordering phase transformation in (NizoFeso)s(V/sub 98- 
x/AI/sub x/Tis) alloys with 0 S x S 80, 11:20251 (R;US) 
Phase Transformations 
Nondestructive determination of mechanical properties, 
11:20340 (BA;US) 
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Physical Radiation Effects 

In situ high voltage electron microscope studies of ion- and 
electron-beam induced modification of materials (Ni-Al), 
11:20262 (R;US) 

Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 

Porosity 

Ultrasonic determination of porosity in cast aluminum, 

11:20325 (BA;US) 
Precipitation Hardening 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 

Residual Stresses 

Acoustelastic measurements of elastic-plastic and residual 

stresses, 11:20347 (BA;US) 
Response Functions 

Variations in the acoustelastic constants of aggregates with 

finite grain size, 11:20346 (BA;US) 
Rolling 

The acoustoelastic response of a rolled plate: theoretical 

estimate vs. experiment, 11:20327 (BA;US) 
Segregation 

Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 

Solidification 

Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam meltiag and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 

Stress Analysis 

Acoustelastic measurements of elastic-plastic and residual 
stresses, 11:20347 (BA;US) 

Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 

Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 

Surface Properties 
Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 

Surface Treatments 
Acoustic emission monitoring of dislocation motion and 

microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 

Thermal Testing 
Materials characterization by thermographic imaging, 11:20336 

(BA;US) 

Ultrasonic Testing 

An ultrasonic technique for measuring of closure forces, 
11:20354 (BA;US) 

Ultrasonic determination of porosity in cast aluminum, 
11:20325 (BA;US) 

Uses 
Microalloyed nickel-3/aluminum, a new medium temperature 

alloy, 11:20265 (R;US) 
ALUMINIUM BASE ALLOYS 

Mechanical Properties 

Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
11:20280 (R;US) 
Precipitation Hardening 
TEM studies of precipitate growth at the atomic level, 
11:20282 (R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM OXIDES 
ALUMINIUM SILICATES 

Electronic Structure 

Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 
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Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-AlOs: reaction network, 11:19007 (J;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 


Duality in the creep rupture of a polycrystalline alumina, 
11:20392 (J;US) 
Crystal Structure 
Modification of the near-surface region of AlzOs by ion 
implantation, 11:20463 (J;US) 


Properties 
Duality in the creep rupture of a polycrystalline alumina, 
11:20392 (J;US) 
Triaxial compression testing of powder in the low stress 
region, 11:21153 (TJ;GB) 
Grain Boundaries 
Grain-bo , glassy-phase identification and possible 
artifacts, 11:20384 (R;US) 
Grain Size 
Ripening of inter- and intragranular ZrO: particles in ZrO2- 
toughened AlOs, 11:20406 (BA;US) 
Ton 


Implantation 
Modification of the near-surface region of AleOs by ion 
implantation, 11:20403 (J;US) 
Particle Size 
Ripening of inter- and intragranular ZrO: particles in ZrO2- 
toughened AlzOs, 11:20406 (BA;US) 


Properties 
Modification of the near-surface region of Al,Os by ion 
implantation, 11:20403 (J;US) 
Powder Metallurgy 
Densification of molybdenum and molybdenum alloy powders 
using hot isostatic pressing. Final technical report, 11:20249 
(R;US) 


Duality in the creep rupture of a polycrystalline alumina, 
11:20392 (J;US) 
Sample Preparation 
Grain-boundary, glassy-phase identification and possible 
artifacts, 11:20384 (R;US) 


Properties 
Preserving toxicologic activity during chromatographic 
fractionation of bioactive complex mixtures, 11:20496 (J;US) 
Stress Analysis 
Duality in the creep rupture of a polycrystalline alumina, 
11:20392 (J;US) 
ALUMINIUM SILICATES 
See also SMECTITE 
Crystal Structure 
Applications of high resolution NMR to geochemistry: 
crystalline, glass, and molten silicates, 11:20449 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALUNITE 
Leaching 
Acidification sensitivity of Swedish forest soils. An analysis 
ining to concentrations, flows and stores of base cations 
and aluminium, 11:20935 (R;SE) 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICIUM 


Distribution of plutonium and americium beneath a 33-yr-old 
liquid waste disposal site, 11:20936 (J;US) 
Mass Spectroscopy 
Spectral studies of actinide elements by resonance ionization 
mass spectrometry, 11:20564 (J;US) 
Neutron Reactions 
Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 


Recovery 
Actinide recovery from pyrochemical residues, 11:19149 
(R;US) 
Removal 
Actinide removal from waste solutions by ferrite treatment, 
11:19271 (BA;US) 
Separation Processes 
Decontamination of Johnston Island Coral: a preliminary 
study, 11:19243 (R;US) 
AMERICIUM 241 
Distribution Functions 
Application of distribution coefficients to radiological 
assessment models, 11:20940 (R;US) 
Mass Spectroscopy 
Americium determination using an isotope dilution mass 
spectrometry technique, 11:20527 (BA;US) 
AMERICIUM OXIDES 
Emission Spectroscopy 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
AMINES 


See also ANILINE 
RHODAMINES 


Electronic Structure 
Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 
Genetic Effects 
Mutagenic properties of O*-methylguanine in DNA in vivo 
and in vitro, 11:21010 (BA;IN) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also HISTIDINE 
METHIONINE 


Labelling 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 

AMINOBENZENE 
See ANILINE 

AMINOGLYCIDES 


See AMINES 
AMINOPROPIONIC ACID-BETA 
See ALANINE-BETA 
AMMONIA 
Environmental 
Desert Tortoise series data report: 1983 pressurized ammonia 
spills, 11:20912 (R;US) 


Infrared absorption spectroscopy and chemical kinetics of free 
radicals. Progress report, 11:20546 (R;US) 


Polarizability 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Removal 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly report, December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 
Solvent Properties 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
AMMUNITION 
Inspection 
Cartridge case measurement eject system, 11:20632 (R;US) 
AMPHIBIANS 
See also FROGS 





AMPHIBIANS 
Hatching 


Hatching feats 
Effect of acidic precipitation on amphibian breeding in 
temporary ponds in Pennsylvania (Rana sylvatica; 
Ambystoma jeffersonianum), 11:21091 (R;US) 


See also MICROWAVE AMPLIFIERS 
POWER AMPLIFIERS 


Nonlinear analysis of Ubitron/Free-Electron Laser amplifiers 
in three dimensions. Memorandum report, 11:20646 (R;US) 
ANAEROBIC DIGESTION 
Bench-Scale 


Experiments 
Single stage anaerobic digestion process. Megas process. Final 
report, 11:19399 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 
See STRUCTURAL CHEMICAL ANALYSIS 
ANCHORING 
See FASTENING 
ANDESITES 
Compression Strength 
Effects of water-saturation on strength and ductility of three 
igneous rocks at effective to 50 MPA and 
temperatures to partial melting, 11:21144 (R;US) 
Strength and ductility of four dry igneous rocks at low 
pressures and temperatures to partial melting, 11:21141 


See BIOMEDICAL RADIOGRAPHY 
ANHYDRITE 


Creep test of WIPP (Waste Isolation Pilot Plant) site anhydrite 
core. Final report, 11:19179 (R;US) 


Biological Accumulation 
Factors affecting bioabsorption, metabolism, and storage of 
organic compounds by aquatic biota, 11:21098 (R;US) 


Includes human cells. 


See also CHO CELLS 
TUMOR CELLS 


Biological Radiation Effects 
Error-free and error-prone repair in radiation-induced 
neoplastic cell transformation, 11:21075 (BA;US) 
Heavy ion induced in vitro neoplastic transformation, 11:21050 
(RA;DE;In German) 
Inactivation of and oxygen effect in mammal cells, 11:21044 
(RA;DE;In German) 
Shift of the cell cycle of V79 cells following heavy ion 
irradiation, 11:21047 (RA;DE;In German) 
ANIMAL FEEDS 
Contamination 
Transfer coefficients of **°Po from livestock feed to meat and 
eggs, 11:20944 (RA;IL) 
ANIMAL SHELTERS 
Space Heating 
Plane infrared heaters for piglets. Heat balance analysis and 
initial trials, 11:20188 (R;SE;In Swedish) 
ANIMALS 
See also INVERTEBRATES 
Biological Radiation Effects 
Extremely low frequency (elf) communications system 
ecological monitoring program. Summary of 1984 progress. 
Technical report, 1 January-31 December 1984, 11:21113 
(R;US) 
ANIONS 
Chemical Preparation 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 


Properties 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsC1]~, 
11:20305 (J;US) 
Crystal Structure 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 
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Derivatization 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]~, 
11:20305 (J;US) 
Energy Levels 
Studies of compound states of negative ions using laser beams. 
Summary report, 12 October 1984-30 September 1985, 
11:21225 (R;US) 
Photochemical Reactions 
Studies of compound states of negative ions using laser beams. 
Summary report, 12 October 1984-30 September 1985, 
11:21225 (R;US) 
ANISOLE 


Spectra 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 


Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 

ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANTARES FACILITY 
Design 
Antares is coming to life, 11:21807 (BA;US) 
Electron Guns 
Performance of the Antares large area cold cathode electron 
gun, 11:21821 (BA;US) 
Performance Testing 
Antares is coming to life, 11:21807 (BA;US) 
ANTENNAS 
See also RADIO TELESCOPES 
Design 

Annual progress report on Contract AFOSR-81-0093, March 

15, 1984 to March 14, 1985, 11:21250 (R;US) 
ANTHRACENE 
Electrolysis 

Electroreduction in aqueous media, saturation of polycyclic 

aromatics, 11:20586 (R;US) 
Reduction 
Electroreduction in aqueous media, saturation of polycyclic 
aromatics, 11:20586 (R;US) 
ANTHRACITE 
Surface Area 
ting of the surface reactivity of coal powders]. 
Final report, 11:19019 (R;US) 
Surface Properties 

[Determinating of the surface reactivity of coal powders]. 

Final report, 11:19019 (R;US) 
‘AMINES 


See ANTIHISTAMINICS 
ANTIHISTAMINICS 
Radiosensitivity Effects 
Antihistamines block radiation-induced increased intestinal 
blood flow in canines, 11:21040 (R;US) 
ANTIMATTER 
Propulsion Systems 
Some examples of propulsion applications using antimatter, 
11:20216 (R;US) 
ANTIMONY ALLOYS 
Synthesis 


Synthesis and characterization of actinide metal compounds 
formed by combustion, 11:20445 (R;US) 
ANTINEOPLASTIC DRUGS 
See also MITOMYCIN 
Toxicity 
Many faces of an increase in lung collagen, 11:21104 (J;US) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Study of charmed strange vector meson production by 
antineutrinos, 11:21330 (R;SU) 
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ANTIPROTON REACTIONS 
Elastic Scattering 
Low energy antiproton interaction studies at Brookhaven, 
11:21596 (BA;GB) 
Knock-Out Reactions 
PS 187 - a good statistics study of antiproton interactions with 
nuclei: preliminary results, 11:21475 (BA;GB) 
Production 


Inelasticity distribution and its implications for many-particle 
production processes, 11:21356 (RA;US) 
Quasi-Elastic Scattering 
Low energy antiproton interaction studies at Brookhaven, 
11:21596 (BA;GB) 
ANTIPROTON-DEUTERON INTERACTIONS 
Particle Production 
In search of pbarN bound states, 11:21298 (BA;GB) 
ANTIPROTONS 
Particle Production 
Search for production of fractional charges, rare long-lived 
particles and subthreshold antiprotons in relativistic heavy 
ion collisions, 11:21284 (RA;US) 
ANTRIM SHALES 
See BLACK SHALES 
APOLIPOPROTEINS 
Purification 
Characterization of discoidal complexes of 
phosphatidylcholine, apolipoprotein A-I and cholesterol by 
gradient gel electrophoresis, 11:20993 (J;NL) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
Black Shales 
Effects of partial oil saturation on gas productivity of 
Appalachian Devonian shales, 11:19116 (R;US) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUACULTURE 
Research Programs 
Accession list of BIOTROP published/unpublished reports and 
papers, April-June 1982; July-September 1982; October- 
December 1982, 11:19440 (R;ID) 
Striped Bass 
Waste-heat mariculture of striped bass for population 
enhancement and food production. Final report on Phase 1, 
11:19831 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also AMPHIBIANS 
CRUSTACEANS 


FISHES 
WATER HYACINTHS 
Aquatic organisms in acidic environments: a literature review, 
11:20973 (R;US) 
AQUEOUS SOLUTIONS 
Diffusion 
Development of environmentally attractive leachants. Volume 
3. Geochemical flow modeling. Open File report, 5 June 
1978-31 July 1984, 11:21127 (R;US) 
Quantitative Chemical Analysis 
Analytical aspects of cerium in simulation studies experiment, 
11:20492 (R;IN) 
AQUICULTURE 
See AQUACULTURE 
AQUIFERS 


Adsorption of select phenol derivatives by dolomite, 11:20977 
(G;GB) 


Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 

ARABIDOPSIS 
Delayed Radiation Effects 

Early and late genetic effects of heavy ions of different atomic 
numbers (Z) and acceleration (MeV/n) in eukaryotic plants 
(Arabidopsis, Sordaria), 11:21055 (RA;DE;In German) 


Early Radiation Effects 
Early and late genetic effects of heavy ions of different atomic 
numbers (Z) and acceleration (MeV/n) in eukaryotic plants 
(Arabidopsis, Sordaria), 11:21055 (RA;DE;In German) 


Physical Radiation Effects 
Effect of radiation on Kevlar-49. Abstract, 11:20436 (R;US) 
ARCTIC REGIONS 
Energy Source Development 
Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations. Appendix B. Components 
of an Arctic terrestrial environmental research program, 
11:20949 (R;US) 
ARGENTINE REACTOR RA-2 
See RA-2 REACTOR 
ARGON 
Chemical Analysis 
Matrix-isolation photoacoustic spectroscopy, 11:20525 (BA;US) 
Density 
High temperature argon properties for use in thermal plasma 
modeling, 11:20548 (R;US) 
Diffusion 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
Enthalpy 
High temperature argon properties for use in thermal plasma 
modeling, 11:20548 (R;US) 
Ton-Atom Collisions 
Single electron capture by state-prepared Ar®™ projectiles in 
Ar, 11:21244 (R;DE) 
Mass Spectroscopy 
Development of a mass spectrometer system for the 
measurement of inert gases in meteorites, 11:20490 (RA;US) 
Thermal Conductivity 
High temperature argon properties for use in thermal plasma 
modeling, 11:20548 (R;US) 
Viscosity 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
High temperature argon properties for use in thermal plasma 
modeling, 11:20548 (R;US) 
ARGON 36 REACTIONS 
Inelastic Scattering 
Structures excited by heavy ions in 7°*Pb target. Interpretation 
involving giant resonances and multiphonon excitations, 
11:21505 (R;FR;In French) 
Transfer Reactions 
Structures excited by heavy ions in **Pb target. Interpretation 
involving giant resonances and multiphonon excitations, 
11:21505 (R;FR;In French) 
ARGON 39 
Isotope Ratio 
Investigations of the thermal evolution of sedimentary basins 
using “Ar/**Ar thermochronology: applications to 
petroleum exploration. Progress report, April 1, 1985-March 
31, 1986, 11:19061 (R;US) 
ARGON 40 
Isotope Ratio 
Investigations of the thermal evolution of sedimentary basins 
using “Ar/**Ar thermochronology: applications to 
petroleum exploration. Progress report, April 1, 1985-March 
31, 1986, 11:19061 (R;US) 
ARGON 40 REACTIONS 
Multiple Production 
Pion production as a probe of the nuclear matter equation of 
state, 11:21341 (RA;US) 
Transverse momentum analysis of collective motion in 
relativistic nuclear collisions, 11:21346 (RA;US) 
Pair Production 
Two-pion correlations in heavy ion collisions, 11:21281 
(RA;US) 
Particle Production 
Pion interferometry studies of relativistic heavy-ion collisions 
using the intranuclear cascade model, 11:21343 (RA;US) 





ARGON 40 REACTIONS 
Particle Production 


Search for fractionally charged nuclei in high-energy heavy 
ion collisions, 11:21283 (RA;US) 


Spallation 

197 Au target fragmentation induced by 1.8 GeV/nucleon “Ar, 
11:21506 (RA;US) 

Charge-changing reactions of secondary fragments produced in 
high-energy heavy ion collisions, 11:21467 (RA;US) 

Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 

Unusual behavior of projectile fragments formed in the 
bombardment of copper with relativistic Ar ions, 11:21482 
(RA;US) 

ARGON 40 TARGET 
Argon 40 Reactions 

Pion interferometry studies of relativistic heavy-ion collisions 

using the intranuclear cascade model, 11:21343 (RA;US) 
Fission 

Nucleus-nucleus interactions in the transition energy regime, 

11:21510 (R;FR) 
ARGON IONS 
Electron-Ion Collisions 

Many-electron effects in electron-impact ionization of multiply 

charged ions, 11:21246 (J;NL) 
Ton-Atom Collisions 

Single electron capture by state-prepared Ar™ projectiles in 

Ar, 11:21244 (R;DE) 


Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11 21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and 
materials, 11:21607 (R;SU;In Russian) 

ARID LANDS 
Carbon Cycle 

Site-specific seasonal models of carbon fluxes in terrestrial 

biomes, 11:20929 (R;US) 
ARIZONA 
Geothermal Exploration 

Regional geothermal exploration in Arizona and New Mexico 

using magnetotellurics, 11:19581 (BA;US) 
SNG Plants 

Applicant's environmental analysis for a substitute natural gas 

plant near Tucson, Arizona, 11:19103 (R;US) 
ARMS CONTROL 
Verification 
Large bilateral reductions in superpower nuclear weapons. 
Doctoral thesis, 11:20849 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 


BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Chemical Composition 
Aromatic hydrocarbons associated with brines from 
ai wells. Annual report, fiscal 1985, 11:19576 
;US) 


ing exposure categories for a 
cohort mortality study, 11:21100 (J;US) 
ARRAY PROCESSORS 
Architecture 
Memory-conflict simulation of a many-processor CRAY 
architecture. Part 1. A CRAY X-MP study. Interim report, 
11:21835 (R;US) 


Upgraded in vivo counting for plutonium, americium and 
uranium, 11:21067 (R;US) 
Spatial Resolution 
Upgraded in vivo counting for plutonium, americium and 
uranium, 11:21067 (R;US) 


ARSENIC 
Spectroscopy 
Determination of traces of arsenic: a review, 11:20937 (J;US) 


Role of metals in cocarcinogenesis and the use of liposomes for 
metal mobilization, 11:21080 (RA;US) 


Determination of traces of arsenic: a review, 11:20937 (J;US) 
Dissolution 

Determination of traces of arsenic: a review, 11:20937 (J;US) 
Radiochemical Analysis 

Determination of traces of arsenic: a review, 11:20937 (J;US) 


Determination of traces of arsenic: a review, 11:20937 (J;US) 
Wet Ashing 
Determination of traces of arsenic: a review, 11:20937 (J;US) 
X-Ray Fluorescence Analysis 
Determination of traces of arsenic: a review, 11:20937 (J;US) 
ASBESTOS 
Risk Assessment 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

ASCITES TUMOR CELLS 
Electrophysiology 

Differing electrical surface charge and transplantation 
properties of genetically variant sublines of the TA3 murine 
adenocarcinoma tumor, 11:21030 (J;GB) 


Differing electrical surface charge and transplantation 
properties of genetically variant sublines of the TA3 murine 
adenocarcinoma tumor, 11:21030 (J;GB) 

ASHES 
See also FLY ASH 


Fundamental study in support of the understanding of the 
agglomeration of coal in coal gasifiers, 11:18968 (R;US) 
examination of lignite ash and silica sand 
agglomerates formed in a 2-inch fluidized bed reactor, 
11:19017 (R;US) 
Mineral matter behavior in high carbon conversion coal 
gasifiers, 11:18971 (R;US) 
Chemical Composition 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
Leachates 
Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 


Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 

Laboratory simulation of long term geochemical weathering. 
Final report, 11:19031 (R;US) 


Solidification of radioactive incinerator ash (Ashcrete process), 
11:19214 (R;US) 
X-Ray Fluorescence Analysis 
Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 
ASPENS 
Disease Resistance 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 
Fungal Diseases 
Leaf spot disease of aspen caused by Cryptocline dubia, 
11:19485 (RA;SE) 
Plant Growth 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 
IGNMENTS 


See ALLOCATIONS 
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Proposal for a longitudinal study to assess the hazards of 
radiation in space flight. Master’s thesis, 11:21041 (R;US) 
ASTRONOMY 
»ASTRO-ARRAY: a space-based, coherent radio interferometer 
array. Memorandum report, 11:21167 (R;US) 
Telescopes 
300-inch new Texas Telescope, 11:21179 (RA;US) 
Large optical telescopes: new views into space and time, 
11:21181 (RA;US) 
Steps toward eight-meter honeycomb mirror blanks, 11:20837 
(RA;US) 
University of California ten-meter telescope project, 11:21180 
(RA;US) 
ASTROPHYSICS 
Differential Equations 
Some applications of Lie groups in astrodynamics, 11:21206 
(RA;US) 
Lie Groups 
Some applications of Lie groups in astrodynamics, 11:21206 
(RA;US) 


Programs 
1983 NASA/ASEE Summer Faculty Fellowship Research 
Program research reports, 11:21204 (R;US) 
ATC DEVICES 
Reviews 
ATC tokamak, 11:21693 (J;AT) 
ATF TORSATRON 
MHD Equilibrium 
Torsatron equilibrium and stability studies, 11:21684 (J;AT) 


Torsatron equilibrium and stability studies, 11:21684 (J;AT) 
ATLANTIC OCEAN 
Coordinated Research Programs 
Research, progress, and the description, modeling, simulation 


and dispersal characteristics of regions of the North Atlantic. 
Report of the third annual scientific working meeting of the 
Seabed Working Group Physical Oceanography Task Group 
(POTG), Neuchatel, Switzerland, 7-11 January 1985, 
11:21162 (R;US) 
Heat Flux 
Measurements of sediment temperatures, conductivity and heat 
flow in the North Atlantic and their relevance to radioactive 
waste disposal, 11:19224 (R;GB) 
Water Currents 
Data report for current meters on mooring Nares-1, 1983-84; 
Nares Abyssal Plain (Subseabed disposal project), 11:21163 
(R;US) 
ATMOSPHERIC CHEMISTRY 
Salinity 
Determination of atmospheric salinity at Kalpakkam using wet 
candle experiment, 11:20910 (R;IN) 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATOMIC BEAMS 


Forces on neutral atoms due to electromagnetic fields. Annual 
summary report, September 1, 1984-August 31, 1985, 
11:20616 (R;US) 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOCKS 

Trapped ions and laser cooling: selected publications of the Ion 
Storage Group of the Time and Frequency Division, NBS, 
Boulder, Co. Technical note, 11:21243 (R;US) 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 

ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 

ATOMIC IONS 

Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 

Ratio 


Numerical analysis on the ion species ratios in a steady state 
hydrogen plasma, 11:21653 (R;JP) 


AUSTENITIC STEELS 
Materials Testing 


ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Accelerator Facilities 
Summary of informal meeting on "facilities for atomic physics 
research with highly ionized atoms”, 11:21229 (R;US) 
Coordinated Research Programs 
Summary of informal meeting on “facilities for atomic physics 
research with highly ionized atoms”, 11:21229 (R;US) 
Experiment Planning 
HHIRF plus 8-Tm synchrotron facility, 11:20713 (RA;US) 
ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Detection 
Velocity-resolved scattering of atomic hydrogen from surfaces. 
Final report, 1 August 1980-31 May 1985, 11:21227 (R;US) 
Emission Spectra 
Selected tables of atomic Atomic energy levels and 
multiplet table 03, 11:21242 (R;US) 
Energy Levels 
Selected tables of atomic Atomic energy levels and 
multiplet table 03, 11:21242 (R;US) 
Excitation 
Velocity-resolved scattering of atomic hydrogen from surfaces. 
Final report, 1 August 1980-31 May 1985, 11:21227 (R;US) 
Photoionization 
Triply differential studies of atomic and molecular 
photoionization using synchrotron radiation. Final report, 
June 1, 1980-September 30, 1985, 11:21226 (R;US) 


Velocity-resolved scattering of atomic hydrogen from surfaces. 
Final report, 1 August 1980-31 May 1985, 11:21227 (R;US) 


Forces on neutral atoms due to electromagnetic fields. Annual 
summary report, September 1, 1984-August 31, 1985, 
11:20616 (R;US) 

ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Enzyme Activity 

Heterogeneity of myofibrillar proteins in lobster fast and slow 
muscles: variants of troponin, paramyosin, and myosin light 
chains comprise four distinct protein assemblages, 11:20988 
(J;US) 

AURORAE 
Electrojets 

Energetic particle precipitation into the high-latitude 
ionosphere and the auroral electrojets. 3. Characteristics of 
electron precipitation into the morning-sector auroral oval, 
11:21216 (R;US) 

AURORAL OVAL 
Electron Precipitation 

Energetic particle precipitation into the high-latitude 
ionosphere and the auroral electrojets. 3. Characteristics of 
electron precipitation into the morning-sector auroral oval, 
11:21216 (R;US) 

Ion Mobility 

Observations of large scale ion conic generation with DE-1, 

11:21219 (R;US) 
AUSTENITE 
Grain Size 

Effect of microstructure and prior austenite grain size on 

acoustic velocity and attenuation in steel, 11:20329 (BA;US) 
AUSTENITIC STEELS 

Prior to February, 1978 STEELS and AUSTENITE were used to 

index this concept. 
Destructive Testing 

Laboratory stress corrosion cracking studies with sulfur acids 

and chlorides, 11:20304 (J;US) 
Materials Testing 

Swelling of austenitic iron-nickelchromium ternary alloys 

during fast neutron irradiation, 11:19948 (BA;US) 





AUSTENITIC STEELS 
Mechanical Properties 


Mechanical Properties 
EPRI Nondestructive Evaluation Center: 1979-1984 review of 
operations and 1984 annual report, 11:19850 (R;US) 
Physical Radiation Effecte 
Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 
Stress Corrosion 
Laboratory stress corrosion cracking studies with sulfur acids 
and chlorides, 11:20304 (J;US) 
Stress corrosion resistance of alternative reheater tube 


cracking 
materials, 11:20293 (R;SE) 


Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 
Ultrasonic Testing 
Experience with the ultrasonic inspection of plane and curved 
austenitic components, 11:20308 (TG;GB) 
AUSTRIA 
Abandoned Sites 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power 
Wind energy projects in Austria, 11:19790 (RA;DE) 
AUTOMATION 
Energy Consumption 
Benefits and results of computer control in pulp and paper 
industry, 11:20180 (R;FI) 
Wood Products Industry 
Benefits and results of computer control in pulp and paper 
industry, 11:20180 (R;FI) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Air Pollution Abatement 
Materials on the dying of forests. Efficiency analysis of 
measures to reduce nitrogen oxide emission in road 
transport, 11:21094 (R;DE;In German) 
Methanol fuel substitution can reduce urban ozone pollution, 
11:19424 (BA;CA) 
Air Pollution Monitoring 
Regulatory impact analysis of the National Ambient Air 
Quality Standards for nitrogen dioxide. Final report, 
11:20926 (R;US) 
Catalytic Converters 
Critical metal consumption in automotive catalysts - trends and 
alternatives. Draft final report, 11:20243 (R;US) 
Diesel 
Market share of diesel cars in the USA, 1979-83, 11:20230 
(J;GB) 


Methanol fuel substitution can reduce urban ozone pollution, 
11:19424 (BA;CA) 
Fuel Substitution 
Filling of CNG cylinders. Report upon problems occurring in 
the filling of CNG cylinders in vehicles, 11:19121 (R;NZ) 


Fire test on CNG fuelled vehicle, 11:20244 (R;NZ) 
Safety Standards 
Estimating macroeconomic effects of proposed safety and 
environmental using the new DRI annual model 
of the U.S. economy, 11:20046 (BA;US) 
Speed Limit 
Materials on the dying of forests. Efficiency analysis of 
measures to reduce nitrogen oxide emission in road 
transport, 11:21094 (R;DE;In German) 
AVIATION FUELS 
Sales 
Annual report, 1984, 11:19097 (R;US) 
AXIAL-VECTOR CURRENTS 
Feynman Path Integral 
Path-integral derivation of gauge and gravitational chiral 
anomalies in theories with vector and axial-vector couplings 
in arbitrary even dimensions, 11:21417 (J;US) 
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BACILLUS SUBTILIS 
Radiosterilization 

Bacterial inactivation by means of ionizing radiation, 11:21058 

(R;TW;In Chinese and English) 
BACKFILLING 
Thermal 

WIPP simulated DHLW tests: status and initial in situ backfill 

thermal conductivities, 11:19249 (R;US) 
BACKSCATTERING 
Cross Sections 

Multiple scatter cross sections for anisotropic Kolmogoroff 
turbulence. for September 1982-December 1983, 
11:21597 (R;US) 

BACTERIA 
See also ESCHERICHIA COLI 
STREPTOCOCCUS 
Growth 

Bacterial dynamics and distribution during a spring diatom 
bloom in the Hudson River plume, USA, 11:20978 (J;GB) 

Phenanthrene degradation by Biejerinickia sp. B8/36, 11:21013 
(J;US) 

BACTERIAL SPORES 
Biological Radiation Effects 

Heavy ion effects on B. subtilis spores: Inactivation, repair and 

mutation induction, 11:21053 (RA;DE) 
Inactivation 

Heavy ion effects on B. subtilis spores: Inactivation, repair and 
mutation induction, 11:21053 (RA;DE) 

Inactivation of spores (Bacillus subtilis stam 168) by heavy ions 
in the energy range > 16 MeV/u in dependence on the 
carrier material and their sensitivity to 150 KV X-radiation, 
11:21052 (RA;DE;In German) 

BACTERIOPHAGES 
DNA Sequencing 

Improved M13 phage cloning vectors and host strains: 
nucleotide sequences of the M13mp and pUC vectors, 
11:21003 (J;NL) 

BAG MODEL 
Solitons 


Quark-entiquerk binding force in the Skyrme model, 11:21363 


Resistive ballooning modes in high-beta tokamaks, 11:21682 
GAT) 
Magnetohydrodynamics 
Resistive ballooning modes in high-beta tokamaks, 11:21682 
G;AT) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM HYDROXIDES 
Chemical Reactions 
Ba(OH):.8H2O process for the removal and immobilization of 
carbon-14. Final report, 11:19236 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Control Systems 
10 MWe Solar Thermal Central Receiver Pilot Plant solar 
facilities design integration. Master control system as-built 
drawings (RADL Item 6-5). Volume 1. Software listings. 
Section 1. Measurement information file and BCS, 11:19528 
(R;US) 
Construction 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 3 of 26. Structural steel and construction 
package 5 (RADL 7-8), 11:19525 (R;US) 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 1 of 26: site development and earthwork 
construction package 1 (RADL 7-8), 11:19524 (R;US) 
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Heliostats 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. CS-MCS and CS-plant interface 
requirements (RADL item 2-30-1), 11:19526 (R;US) 
Space HVAC Systems 
10 MWe Solar Thermal Central Receiver Pilot Plant: plant 
maintenance/training manual (RADL Item 2-37). Section 9. 
Heating, ventilating, and air conditioning, 11:19527 (R;US) 
Structural Models 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 3 of 26. Structural steel and buildings construction 
package 5 (RADL 7-8), 11:19525 (R;US) 
Energy Storage Equipment 


Thermal energy storage for solar systems, 11:19557 (BA;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BASALT 
Compression Strength 

Effects of water-saturation on strength and ductility of three 
igneous rocks at effective pressures to 50 MPA and 
temperatures to partial melting, 11:21144 (R;US) 

Strength and ductility of four dry igneous rocks at low 
pressures and temperatures to partial melting, 11:21141 
(R;US) 

Radioactive Waste Disposal 

AEGIS methodology demonstration: Case example in basalt, 
11:19297 (BA;US) 

Application of systems analysis to develop engineered systems 
performance i ts for a hard rock nuclear waste 
repository, 11:19299 (BA;US) 

Geologic media impacts upon repository design, 11:19303 
(BA;US) 

Progress in the development of waste package lormance 
requirements for a repository located in basalt, 11:19277 
(BA;US) 

The Basalt Waste Isolation Project technical program 
evaluation process: A criteria-based method, 11:19296 
(BA;US) 

Radioactive Waste Facilities 

The Basalt Waste Isolation Project technical program 
evaluation process: A criteria-based method, 11:19296 
(BA;US) 

Site Selection 

The Basalt Waste Isolation Project technical program 
evaluation process: A criteria-based method, 11:19296 
(BA;US) 

Temperature Effects 

Acoustic emission monitoring of a heater test in basalt for the 

evaluation of nuclear waste disposal, 11:21149 (R;US) 


For momentum analysis of charged particle beams. 


PBFA-I diode voltage measurements using a fast proton 
energy analyzer, 11:21818 (BA;US) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM DUMPS 


Algorithms 
Diagnostics for the NBETF actively cooled beamdump, 
11:20791 (BA;US) 


Graphics 
Diagnostics for the NBETF actively cooled beamdump, 
11:20791 (BA;US) 
BEAM DYNAMICS 
Computer Codes 
Calculation of the TEo mode by the extended version of 
SUPERFISH, 11:20738 (R;JP) 
Wake field acceleration using a cavity of elliptical cross 
section, part 1: WELL. A computer code for wake fields in 
a cavity of elliptical cross section, 11:20737 (R;JP) 
Fields 


Calculation of the TEo mode by the extended version of 
SUPERFISH, 11:20738 (R;JP) 


BEAM MONITORING 
Errors 
Tracking studies on the effects of magnet multipoles on the 
aperture of the RHIC heavy ion collider, 11:20788 (J;US) 
Synchrotron Radiation 
Charged particle beam monitoring by means of synchrotron 
radiation, 11:20736 (RA;SU;In Russian) 
BEAM MONITORS 
Optical Systems 
A beam profile monitor for the NSLS VUV ring employing 
linear photodiode arrays, 11:20740 (J;US) 
Specifications 
Beam position monitors for the high brightness lattice, 
11:20752 (R;GB) 
BEAM PULSERS 
Performance Testing 
-pulse beamlines for the mirror fusion test facility, 
11:21798 (BA;US) 
BEAM TRANSPORT 
Solenoids 
On the compensation of solenoid field effects by quadrupole 
lenses, 11:20799 (R;DE) 
BEAN PLANT 
See PHASEOLUS 
BEHAVIOR 
Limited to living systems. 
Biological Radiation Effects 
Behavioral effects of microwave radiation absorption. Final 
report, 11:21038 (R;US) 
BELGIAN REACTOR 3 
See BR-3 REACTOR 
BENFIELD PROCESS 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 
BENTONITE 


Conversion of smectite to illite in hydrothermal systems. A 
literature review, 11:21119 (R;CA) 
Radionuclide Migration 
Diffusive transport of strontium-85 in sand-bentonite mixtures, 
11:20938 (R;CA) 
Thermal Conductivity 
WIPP simulated DHLW tests: status and initial in situ backfill 
thermal conductivities, 11:19249 (R;US) 
BENZANTHRACENE 
Carcinogen Screening 
Murine to two-stage skin carcinogenesis is 
influenced by the agent used for promotion, 11:21106 (J;US) 
BENZENE 
Absorption Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
Aqueous Solutions 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 


Platinum surface chemistry studied by thermal a 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Concentration 

Aerosol sampling and characterization in the developing US 

oil shale industry, 11:19139 (BA;US) 
Light Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 





Small Angle Scattering 


Small Angle Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Surfactants 
Fluid microstructures of sodium 4-(1'-heptylnonyl) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
BENZOPYRENE 
Biological Effects 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:21084 (R;US) 


Screening 
Murine susceptibility to two-stage skin carcinogenesis is 
influenced by the agent used for promotion, 11:21106 (J;US) 
Carcinogenesis 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: I. Chronic dermal toxicity in 
mice, 11:21085 (R;US) 
DNA Adducts 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report, September 1982-July 1983, 11:21090 (R;US) 
Effects 


Use of short DNA oligonucleotides for determination of DNA 
sequence modifications induced by benz[a]pyrene diol 
epoxide, 11:21105 (J;US) 

Absorption 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:21084 (R;US) 

BERKELEY BEVALAC 


Effects of metallic cations in the beryl flotation, 11:19090 
(R;BR;In Portuguese) 
BERYLLIUM 
Acoustic Testing 
A nondestructive method for detecting machining damage in 
beryllium, 11:20326 (BA;US) 


A nondestructive method for detecting machining damage in 
beryllium, 11:20326 (BA;US) 
Electron Capture 
Observation of radiative capture in relativistic heavy ion 
collisions, 11:21466 (RA;US) 
Materials Testing 
Impurity fluxes and concentrations in the ISX-B beryllium 
limiter experiment (Testing as a limiter material), 11:21774 
G;AT) 
Materials Working 
A nondestructive method for detecting machining damage in 
beryllium, 11:20326 (BA;US) 
Neon 20 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Proton Reactions 


Direct electron production, 11:21287 (RA;US) 
BERYLLIUM 8 
Energy Levels 
Calculation of quasi-stationary states parameters within the 
algebraic version of the resonating group method, 11:21459 
(R;SU) 
BERYLLIUM 9 REACTIONS 
Spallation 


Symmetric splitting of very light systems in the coalescence 
and reseparation model, 11:21483 (RA;US) 
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BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA-MINUS DECAY 
Corrections 
Induced nuclear B-decay in an intense electromagnetic field, 
11:21566 (RA;SU;In Russian) 
BETATRONS 
Electron Beam Injection 
PHERMEX as an injector to a modified betatron, 11:20768 
(R;US) 
BEVALAC 
Computers 
Improvements in the Bevalac computing facility, 11:20771 
(RA;US) 
Dosimetry 
Wobbler dosimetry for the biomedical program at the LBL 
Bevalac, 11:21020 (J;US) 
BEVATRON 
RF Systems 
A versatile RF controller, 11:20778 (J;US) 
BIG ROCK POINT REACTOR 
Charlevoix, Michigan, USA 
Fuel Elements 
Fuel Performance Improvement Program. Poolside fuel 
examination, Big Rock Point, January 1985 (EOC 19), 
11:19848 (R;US) 
BINDERS 
Aging 
NMR evidence for the molecular stability of production 
fluorocarbon polymers under isothermal aging at 70°C, 
11:20845 (R;US) 
Stability 
NMR evidence for the molecular stability of production 
fluorocarbon polymers under isothermal aging at 70°C, 
11:20845 (R;US) 
BIOASSAY 
Internal dosimetry at Hanford, 11:21065 (R;US) 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMISTRY 


Research and training programme in biomolecular engineering 
(April 1982-March 1986). Catalogue of contracts with 
classification of activities. Phases one and two, 11:21026 
(R;DE) 

Research Programs 

Research and training programme in biomolecular engineering 
(April 1982-March 1986). Catalogue of contracts with 
classification of activities. Phases one and two, 11:21026 
(R;DE) 

BIOCONVERSION 


See also ANAEROBIC DIGESTION 
FERMENTATION 


Simulation 
Microbial test problem and simulation, 11:21158 (RA;US) 
Mathematical Models 
Microbial test problem and simultion, 11:21158 (RA;US) 
BIOGAS 
See METHANE 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL WARFARE 
Protective Clothing 
Degraded effectiveness studies for major developmental 
systems and high-density items. Final report, 11:21830 
(R;US) 
BIOLOGICAL WASTES 
See also URINE 
Anaerobic Digestion 
Economical production and utilization of biogas and by- 
products from the NCSU poultry waste digester system, 
11:19409 (BA;GB) 
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BIOMASS 
Anaerobic Digestion 

Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 

Anaerobic digestion of biomass: status summary and R and D 
needs/1983. Topical report, January-October 1983, 11:19405 
(R;US) 


Pre-drying of biomass using a vibrating fluid-bed drying system 
as a preliminary stage of biomass pyrolysis. Final report, 
11:19450 (R;XE) 

Energy Source Development 

Biomass energy--a technical and economic overview, 11:20098 

(BA;US) 


Gasification of biomass and peat. Final report stage 7, 11:19408 
(R;SE;In Swedish) 


Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 


Pyrolysis 
Pre-drying of biomass using a vibrating fluid-bed drying system 
as a preliminary stage of biomass pyrolysis. Final report, 
11:19450 (R;XE) 
Research Programs 
Accession list of BIOTROP published/unpublished reports and 
papers, April-June 1982; July-September 1982; October- 
December 1982, 11:19440 (R;ID) 
Resource Development 
Herbaceous energy crops - planning for a renewed 
commitment, 11:19502 (BA;GB) 
Tissue Distribution 
Biomass distribution within willow plants growing on a peat 
bog, 11:19482 (RA;SE) 
Root biomass distribution in willow stands grown on bog, 
11:19483 (RA;SE) 
BIOMASS CONVERSION PLANTS 
Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 


Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. 
Intermediate report, 11:19407 (R;AT;In German) 

Transfer 


Technology 
Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. 
Intermediate report, 11:19407 (R;AT;In German) 
BIOMASS PLANTATIONS 
Cultivation T 
Effects of energy forest silviculture on water pH in peatland 
environments, 11:19468 (RA;SE) 
Damage 
Production losses in intensively cultivated energy plantations, 
11:19484 (RA;SE) 
Environmental Effects 
Evapotranspiration from a willow stand on wetland, 11:19465 
(RA;SE) 
Evaluation 
Biomass in conifer plantations of northeastern Mi 
Forest Service research paper, 11:19457 (R;US) 
Fertilization 
Fertilization for long-term maximum production, 11:19471 
(RA;SE) 
Fungal Diseases 
Leaf spot disease of aspen caused by Cryptocline dubia, 
11:19485 (RA;SE) 
Land Resources 
Land for energy forestry in Sweden, 11:19494 (RA;SE) 
Microclimates 
Effect of low shelterwood on minimum temperature near the 
ground, 11:19467 (RA;SE) 
Mineral Cycling 
Leaf litter decomposition in energy forestry. First year nutrient 
release and weight loss in relation to the chemical 
composition of different litter types, 11:19470 (RA;SE) 


PH Value 
Effects of energy forest silviculture on water pH in peatland 
environments, 11:19468 (RA;SE) 


Mathematical modelling of energy forest growth. An outline, 
11:19488 (RA;SE) 

Simulation model for photosynthesis and growth in short- 
rotation plantations, 11:19492 (RA;SE) 

Short Rotation Cultivation 

Energy forest production in relation to soil properties, 
11:19473 (RA;SE) 

Energy forestry research in Britain, 11:19495 (RA;SE) 

Leaf litter decomposition in energy forestry. First year nutrient 
release and weight loss in relation to the chemical 
composition of different litter types, 11:19470 (RA;SE) 

Production of energy from short rotation forestry, 11:19449 
(R;XE) 

Soil 


Chemistry 
Effects of energy forest silviculture on water pH in peatland 
environments, 11:19468 (RA;SE) 
Fertilization for long-term maximum production, 11:19471 
(RA;SE) 
Temperature Effects 
Effect of low shelterwood on minimum temperature near the 
ground, 11:19467 (RA;SE) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Radiation Doses 
Computer program for absorbed dose to the breast in 
mammography. Final report, 11:21017 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Air Samplers 
Controllo batteriologico dell’igiene ambientale (ARIA) 
all’interno di uno stabulario, 11:19419 (R;IT;IT) 


Biogasification of water hyacinth and primary sludge, 11:19395 
(R;US) 

Innovative anaerobic digester design, 11:19393 (R;US) 

Novel acid addition system for the low-pressure reaction 
bomb, 11:19423 (J;US) 


Novel acid addition system for the low-pressure reaction 
bomb, 11:19423 (J;US) 
Performance Testing 
Biogasification of water hyacinth and primary sludge, 11:19395 
(R;US) 
Biogasification of water hyacinth and primary sludge in an 
experimental digester, 11:19391 (R;US) 
Sludges 
Photolysis and xenon flash pyrolysis of coal-derived wastes, 
11:18979 (R;US) 


Complete census of the anaerobic digesters today operating in 
Italy on animal waste, 11:19404 (R;IT) 
BIPYRIDINES 


Environmental effects on photoinduced electron transfer 
reactions, 11:19453 (R;US) 
BIRCHES 
Effect of low shelterwood on minimum temperature near the 
ground, 11:19467 (RA;SE) 
BIRDS 
See also PIGEONS 
Behavior 
Behavioral ecology of bald eagles along the northwest coast: a 


landscape perspective (Haliaeetus leucocephalus), 11:20928 
(R;US) 


Behavioral ecology of bald eagles along the northwest coast: a 
landscape perspective (Haliaeetus leucocephalus), 11:20928 
(R;US) 


Habitat 
Mapping of wood stork foraging habitat with satellite data, 
11:20981 (R;US) 





Remote sensing of endangered species foraging habitats: a 

wood stork example, 11:20956 (R;US) 
BISMUTH 209 TARGET 
Krypton 86 Reactions 
One-body dynamics and angular momentum dissipation in 
damped nuclear reactions, 11:21508 (RA;US) 
Xenon 136 Reactions 
Dissipative heavy ion collisions, 11:21497 (R;DE) 
BISMUTH COMPOUNDS 
Raman Spectra 

Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi: solid 

solutions; their Raman spectra, 11:20562 (J;CH) 
Solid Solutions 
Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi2 solid 
solutions; their Raman spectra, 11:20562 (J;CH) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
Combustion Properties 

Effects of fuel quality on the performance of a high speed 
diesel engine. Part I. Brake and indicated characteristics, 
11:20227 (RA;US) 

Effects of fuel quality on the performance of a high speed 
diesel engine. Part II. Combustion parameter characteristics, 
11:20228 (RA;US) 

Comparative Evaluations 

Effects of fuel quality on the performance of a high speed 
diesel engine. Part I. Brake and indicated characteristics, 
11:20227 (RA;US) 

Effects of fuel quality on the performance of a high speed 
diesel engine. Part II. Combustion parameter characteristics, 
11:20228 (RA;US) 

Recovery 

Recovery of bitumen from tar sands by a thermally coupled 

fluidized-bed process, 11:19136 (BA;US) 
BITUMINOUS COAL 
Calorific Value 

Performance of Utah bituminous coal in the U-GAS gasifier, 

11:18972 (R;US) 


Composition 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Underground Coal Gasification Program: FY85 annual report, 
11:19000 (R;US) 
Cost 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
Hydrogenation 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Performance Testing 
MIFGa gasification program 
group), 11:18985 (RA;US) 


Study of catalytic diffusion in coal. Final report, 11:19024 
(R;US) 
Surface Area 
[Determinating of the surface reactivity of coal powders]. 
Final report, 11:19019 (R;US) 
Properties 


(Mining and Industrial Fuel Gas 


[Determinating of the surface reactivity of coal powders]. 
Final report, 11:19019 (R;US) 
Swelling 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
BLACK COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
Chemical Properties 
Study on the data and properties of deep coal strata and 
bedrock in the Federal Republic of Germany with a view to 
in-situ coal conversion. Final report, 11:19040 (R;DE;In 
German) 
Molecular Structure 
Study on the data and properties of deep coal strata and 
bedrock in the Federal Republic of Germany with a view to 
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in-situ coal conversion. Final report, 11:19040 (R;DE;In 
German) 
Physical Properties 
Study on the data and properties of deep coal strata and 
bedrock in the Federal Republic of Germany with a view to 
in-situ coal conversion. Final report, 11:19040 (R;DE;In 
German) 
BLACK HOLES 


Evaporation 
Role of string excitation in the last stages of black-hole 
evaporation, 11:21209 (J;US) 
Gravitational Fields 
Vacuum polarization of massive fields in space-time of a 
rotating black hole, 11:21194 (RA;SU;In Russian) 
String Models 
Role of string excitation in the last stages of black-hole 
evaporation, 11:21209 (J;US) 
Vacuum Polarization 
Vacuum polarization of massive fields in space-time of a 
rotating black hole, 11:21194 (RA;SU;In Russian) 
BLACK SHALES 
Compression Strength 
High-pressure mechanical and sonic properties of a Devonian 
shale from West Virginia, 11:19132 (R;US) 
Oil Saturation 
Effects of partial oil saturation on gas productivity of 
Appalachian Devonian shales, 11:19116 (R;US) 
Permeability 
Effects of partial oil saturation on gas productivity of 
Appalachian Devonian shales, 11:19116 (R;US) 
Properties 


High-pressure mechanical and sonic properties of a Devonian 
shale from West Virginia, 11:19132 (R;US) 
Tensile Properties 
High-pressure mechanical and sonic properties of a Devonian 
shale from West Virginia, 11:19132 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Shock Waves 
REFLECT-4 code computations of 40 kt nuclear blast waves 
reflected from the ground for four heights-of-burst. Volume 
2. Detailed data and plots. Technical report, 1 September 
1983-31 August 1984, 11:20848 (R;US) 
BLAST FURNACES 
Energy Conservation 
Optimization of blast furnace operation at the production of 
hot metal. Final report, 11:20163 (R;DE;In German) 


Study of heat recovery from blast furnace and s' i 
furnace slags. Final report, 11:20165 (R;DE;In German) 
BLASTS 
See EXPLOSIONS 
BLOOD FLOW 
Radiation Effects 
Antihistamines block radiation-induced increased intestinal 
blood flow in canines, 11:21040 (R;US) 
BLOWOUTS 
ics 
Modelling of bubble plumes from subsea blowouts, 11:19093 
(R;NO) 


Modelling of bubble plumes from subsea blowouts, 11:19093 
(R;NO) 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BOILERS 
See also WASTE HEAT BOILERS 
Baffles 
Energy conservation: boiler flue baffling, 11:20703 (R;US) 
Computerized Simulation 
Development of a computer model for the selection of boiler 
plants from the viewpoint of a low energy consumption. 
Final report, 11:20176 (R;XE) 
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Efficiency 
Energy conservation: boiler flue baffling, 11:20703 (R;US) 
Total consumption and efficiency level in an 18 MW hot water 
boiler with stationary grates, 11:19427 (R;SE;In Swedish) 
Heat Transfer 
Energy conservation: boiler flue baffling, 11:20703 (R;US) 
Pollution Control Equipment 
Evaluation of pilot-scale air pollution control devices on a 
refuse and coal-fired boiler. Report for June 1977-June 1980, 
11:20899 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTING 
See FASTENING 
BOMBS 
Strain Gages 
Verifying strain gage installations for dynamic tests, 11:20678 
(R;US) 
BONDING 
For joining metals and other materials; see also BINDING 
ENERGY. 
Meetings 
Welding, Bonding and Fastening, 1984, 11:20285 (R;US) 
BONNEVILLE POWER ADMINISTRATION 
Documentation 


Interim Phase II report: records, documentation storage and 
retrieval system, 11:21850 (R;US) 
Records, documentation storage and retrieval system. Interim 
Phase II report, 11:21851 (R;US) 
Conservation 


Role of evaluation results in the Bonneville Power 
Administration's conservation assessment and demand 
forecasting models: present uses and future directions, 
11:20148 (R;US) 

Environmental Impacts 

BPS electrical service to the Northwest Alloys Magnesium 
Piant. Final environmental statement. Volume 2, 11:19836 
(R;US) 

Information Retrieval 

Interim Phase II report: records, documentation storage and 
retrieval system, 11:21850 (R;US) 

Records, documentation storage and retrieval system. Interim 
Phase II report, 11:21851 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORANES 
Electronic Structure 

Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 

BORATES 
compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Preparation 

Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 


Properties 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 
Crystal Structure 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 
Derivatization 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 
BOREHOLES 
Closures 
Schematic designs for penetration seals for a repository in the 
Permian Basin, 11:19193 (R;US) 
Schematic designs for penetration seals for a repository in 
Richton Dome, 11:19191 (R;US) 


BRAKING RADIATION 
Positron Computed Tomography 


BOROHYDRIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Reactions 
Structure and reactivity of a Wyodak subbituminous coal. 
Final report, 11:19023 (R;US) 
BORON 
Emission Spectroscopy 
A preliminary study on the determination of boron and 
cadmium impurities in uranium oxide and uranium metals by 
Inductively Coupled Plasma-Atomic Emission Spectroscopy, 
11:20517 (BA;US) 
Segregation 
Boron segregation at grain boundaries in rapidly solidified 
NisAl, 11:20313 (J;US) 
BORON FLUORIDES 
Crystal Structure 
Neutron diffraction study of (TMTSF):BF, after slow and 
rapid cooling to 20 K, 11:20560 (J;GB) 
BOROSILICATE GLASS 
Calibration Standards 
Nuclear Waste Materials Characterization Center. Semiannual 
progress report, April 1985-September 1985, 11:20453 (R;US) 
Destructive Testing 
Using process instrumentation to obviate destructive 
examination of canisters of HLW glass, 11:19279 (BA;US) 
Dissolution 
Long-term performance of materials used for high-level waste 
packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 
Fabrication 
Nuclear Waste Materials Characterization Center. Semiannual 
progress report, April 1985-September 1985, 11:20453 (R;US) 
Mechanical Properties 
Strength and flexibility properties of advanced ceramic fabrics, 
11:20450 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN STATISTICS 
Density Matrix 
Relativistic density matrix in the diagonal momentum 
representation. Bose-gas, 11:21625 (R;UA) 
BOSON-EXCHANGE MODELS 
Hamiltonians 
Meson-exchange Hamiltonian for NN scattering and isobar- 
nucleus dynamics, 11:21543 (RA;US) 
Pion-Nucleon Interactions 
Multiple A(1236) - rescattering in nuclear pion absorption, 
11:21550 (RA;US) 
BOUND STATE 
Quantization 
Path integral approach to semiclassical bound state for many- 
fermion systems. Harmonic approximation around static H-F 
solutions, 11:21339 (R;JP) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-3 REACTOR 
Pressure Vessels 
Review of in-service thermal annealing of nuclear reactor 
pressure vessels, 11:19874 (BA;US) 
BRAIN 
N 
Power Burst Reactor Facility as an epithermal neutron source 
for brain cancer therapy, 11:21015 (R;US) 
Positron Computed Tomography 
Patterns of metabolic activity in the treatment of 
schizophrenia, 11:21021 (J;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 





BRASS 
Acoustic Testing 


BRASS 
Acoustic Testing 
Determination in inhomogeneities of elastic modulus and 
density using acoustic dimensional resonance, 11:20682 
(BA;US) 
Corrosion 


Chemical reactions of petrc'eum based heat transfer oils with 
non-ferrous metals, 11:19105 (R;DE;In German) 
BRAZIL 
TBR Tokamak 
Activities with the small tokamak of the Institute of Physics of 
the University of Sao Paulo and future developments, 
11:21646 (RA;BR) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Benchmarks 
Integral data of activation reaction for fusion neutronics, 
11:21746 (RA;JP;In Japanese) 
Program for design-oriented benchmark experiment on fusion 
blanket neutronics at FNS, 11:21749 (RA;JP;In Japanese) 
Fertile Materials 
Benchmark experiment on a lithium-oxide assemblies by using 
time-of-flight method, 11:21747 (RA;JP;In Japanese) 
Sensitivity Analysis 
Cross-section sensitivity and uncertainty analysis for fusion 
reactors, 11:21745 (RA;JP;In Japanese) 
Recovery 


Integral experiments in 14-MeV, 11:21750 (RA;JP;In Japanese) 
Measurements of tritium production-rate distributions in 
lithium-oxide assemblies, 11:21748 (RA;JP;In Japanese) 
Neutronic study of fusion reactor blanket, 11:21737 (R;FR;In 
French) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Angular Distribution 
of bremsstrahlung from relativistic electrons in 
solar flares, 11:21203 (RUS) 
Functions 


Distribution 
Modelling of the electron distribution based on bremsstrahlung 
emission during lower-hybrid current drive on PLT, 
11:21677 G;AT) 


Spectra 
Directionality of bremsstrahlung from relativistic electrons in 
solar flares, 11:21203 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 


yo i uae mamma imate ae see 
11:19083 (BA;US) 


rine migration studies in the Waste Isolation Pilot Plant 
Coin 11:19248 (R;US) 
Phase Studies 


Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 


Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
Surface Tension 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
Viscosity 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
BROMINE 
Ton Exchange Chromatography 
Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 
BROMINE 81 REACTIONS 
Heavy Ion Fusion Reactions 
Subbarrier fusion of heavy systems, 11:21495 (J;CH) 
BROMINE BROMIDES 
See BROMINE 
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BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BUBBLES 
Behavior 
Bubble growth in variable pressure fields, 11:20665 (R;HU) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDINGS 


See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Flow 
Thermal effects of air flows in building structures, 11:20158 
(R;FD) 
Air Infiltration 
The role of air infiltration in energy conservation, 11:20067 
(BA;GB) 
Air Quality 
Air quality issues in ventilation standards, 11:20068 (BA;US) 
Computerized Simulation 
Building energy simulation conference 1985, 11:20111 (R;US) 
Completion of a public domain life cycle cost code: 
documentation and validation of the Building Innovations 
Economic Analysis (BIEA) code, 11:20149 (R;US) 


Decontamination and decommissioning of the SPERT-I 
Reactor Building at the Idaho National Engineering 
Laboratory. Final report, 11:19215 (R;US) 

Decontamination 

Decontamination and decommissioning of the SPERT-I 
Reactor Building at the Idaho National Engineering 
Laboratory. Final report, 11:19215 (R;US) 


Extreme winds and tornadoes: an overview, 11:20694 (R;US) 
Economic Analysis 

Completion of a public domain life cycle cost code: 
documentation and validation of the Building Innovations 
Economic Analysis (BIEA) code, 11:20149 (R;US) 

Energy Conservation 

Collection of heat by means of wind convectors for earth heat 
plants. Studies of multifamily buildings from the 40s to the 
60s, 11:20115 (R;SE;In Swedish) 

Energy efficient use of building service systems. Preliminary 
study, 11:20136 (R;FI;In Finnish) 

Future load structures. Quantification on energy saving steps in 
dwellings by means of computerized simulation, 11:20119 
(R;NO;In Norwegian) 

Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 

Statement on the Department of Energy fiscal year 1985 
conservation budget request for buildings and community 
systems, 11:20139 (R;US) 

Energy Demand 

Demonstration program to increase private sector participation 
in community-based conservation programs. Volume II. 
Final report, 11:20063 (R;US) 

Energy Efficiency 

Energy efficient use of building service systems. Preliminary 
study, 11:20136 (R;FI;In Finnish) 

REEPS in the Pacific Northwest: preliminary results, 11:20120 
(RA;US) 

The role of air infiltration in energy conservation, 11:20067 
(BA;GB) 

Fires 
Applied model validation. Progress Report, 11:21118 (R;US) 
Heat Recovery Equipment 

Collection of heat by means of wind convectors for earth heat 
plants. Studies of multifamily buildings from the 40s to the 
60s, 11:20115 (R;SE;In Swedish) 

Maintenance 

Energy efficient use of building service systems. Preliminary 

study, 11:20136 (R;FI;In Finnish) 
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Meetings 
Building energy simulation conference 1985, 11:20111 (R;US) 
Passive Solar Heating Systems 
Final report on the development of a thermal store and a solar 
blind for use in conservatories and glazed roof spaces, 
11:20135 (R;DE) 
Research Programs 
Energy efficient use of building service systems. Preliminary 
study, 11:20136 (R;FI;In Finnish) 
Seismic Effects 
Natural phenomena hazards mitigation mini-course. Seismic 
analysis, 11:20692 (R;US) 
Space Heating 
Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 
Thermal Insulation 
Thermal effects of air flows in building structures, 11:20158 
(R;FD) 
Ventilation 
Air quality issues in ventilation standards, 11:20068 (BA;US) 
Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 
See HEATING OILS 
BURSA OF FABRICIUS 
See BIRDS 
BUTANE 
Production 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
BUTYL RADICALS 
Electronic Structure 
Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 
BWR TYPE REACTORS 


See also BIG ROCK POINT REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
NINE MILE POINT-1 REACTOR 


Boilers 
Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
(J;US) 
Containment Systems 
Evaluation of containment failure modes and fission product 
releases during core meltdown accidents in a BWR with a 
Mark III containment, 11:19955 (R;US) 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 
Insights gained from in-depth reviews of several industry 
generated PRAs, 11:19956 (R;US) 
LWR containment loading, performance, and failure modes: 
status versus uncertainties, 11:19858 (R;US) 
Mitigation of internally initiated severe accidents for a BWR 
Mark-II power plant, 11:19954 (R;US) 
Thirteenth water reactor safety research information meerting: 
proceedings. Volume 6, 11:19987 (R;US) 
Control Elements 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
Main Steam Line break experiment at ROSA III - RUN 952. 
Standard Run with full ECCS, 11:19973 (R;JP) 
Feedwater 
Radiological effect of hydrogen water chemistry in the 
environs of US BWRs, 11:19851 (R;US) 
Fuel Rods 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
In-Service 


Inspection 

EPRI Nondestructive Evaluation Center: 1979-1984 review of 
operations and 1984 annual report, 11:19850 (R;US) 

Integration of Nondestructive Examination (NDE) reliability 
and fracture mechanics. Semi-annual report, April-September 
1984. Volume 1, 11:19856 (R;US) 

Loss of Coolant 

Assessment of the THYDE-B1/Mod 0 code with data from 

ROSA-III loss-of-coolant experiments, 11:19968 (R;JP) 


BWR TYPE REACTORS 


GOBLIN computer code. Comparison between calculations 
and TLTA small break test. Final report, 11:20004 (R;SE) 
Main Steam Line break experiment at ROSA III - RUN 952. 
Standard Run with full ECCS, 11:19973 (R;JP) 
Meltdown 
Coolability of LWR debris: a summary of the DCC 
experiments, 11:19996 (R;US) 
TURCY1: large scale metallic melt-concrete interaction 
experiments and analysis, 11:19993 (R;US) 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 11:19999 (R;US) 
Power Generation 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
Pressure Vessels 
Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 
Updated reevaluations of the dosimetry for reactor pressure 
vessel surveillance capsules, 11:19853 (R;US) 
Radioactive Wastes 
Radioactive materials released from nuclear power plants. 
Annual report, 1982. Volume 3, 11:19922 (R;US) 
Reactor Accidents 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 
Hydrogen-combustion analyses of large-scale tests, 11:19977 
(R;US) 
Reactor Cooling Systems 
Evaluation of safe-end weld materials and safe-end replacement 
experience, 11:19852 (R;US) 
Reactor Core Disruption 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
Reactor Cores 
Coolability of LWR debris: a summary of the DCC 
experiments, 11:19996 (R;US) 
Reactor Instrumentation 
Updated reevaluations of the dosimetry for reactor pressure 
vessel surveillance capsules, 11:19853 (R;US) 
Reactor Materials 
Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 
Reactor Safety 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 2, 11:19983 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 3, 11:19984 (R;US) 
Thirteenth water reactor safety research information meeting: 
proceedings. Volume 4, 11:19985 (R;US) 
Thirteenth water reactor safety research information meerting: 
proceedings. Volume 6, 11:19987 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting: proceedings. Volume 5, 11:19986 (R;US) 
Reactor Safety Experiments 
Main Steam Line break experiment at ROSA III - RUN 952. 
Standard Run with full ECCS, 11:19973 (R;JP) 
Reactor Simulators 
NAIG annual review, 11:19888 (R;JP) 
Research Programs 
Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 
Spent Fuel Casks 
Preliminary analysis of the postulated changes needed to 
achieve rail cask handling capabilities at selected light water 
reactors, 11:19160 (R;US) 
Steam Generators 
EPRI Nondestructive Evaluation Center: 1979-1984 review of 
operations and 1984 annual report, 11:19850 (R;US) 





C INVARIANCE 


Symmetry 
Comments on discrete symmetries in higher dimensions, 
11:21407 (R;GB) 
Spinors and discrete symmetries in higher dimensions, 11:21408 
(R;GB) 
C-2260 RESONANCES 
See LAMBDA C PLUS 


Electrical Insulation 
Aging of nuclear power plant safety cables, 11:20435 (R;US) 
Protective 


Coatings 

Examination of insulation wear modes in geothermal logging 
cables, 11:19583 (BA;US) 

Wear Resistance 

Examination of insulation wear modes in geothermal logging 
cables, 11:19583 (BA;US) 

CADMIUM 
Emission Spectroscopy 

A preliminary study on the determination of boron and 
cadmium impurities in uranium oxide and uranium metals by 
Inductively Coupled Plasma-Atomic Emission Spectroscopy, 
11:20517 (BA;US) 

New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 

Neutron Reactions 

Neutron elastic differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
Toxicity 

Cadmium hazards to fish, wildlife, and invertebrates: a 
synoptic review. Technical report, 11:20972 (R;US) 

Effects of in vitro and aerosol exposure to cadmium on 
phagocytosis by rat pulmonary macrophages, 11:21109 
G;US) 

Many faces of an increase in lung collagen, 11:21104 (J;US) 

Water Pollution 

Cadmium hazards to fish, wildlife, and invertebrates: a 

synoptic review. Technical report, 11:20972 (R;US) 
CADMIUM 113 
X-Ray Fluorescence Analysis 

Application of XRF analysis in the determination of 

sup(113m)Cd, 11:20503 (J;CH) 
CADMIUM CHLORIDES 
Effects 

Examination of a proposed test for effects of chemicals on soil 

processes, 11:20933 (RA;US) 
CADMIUM TELLURIDES 


The periodic electrodeposition of CdTe, 11:20464 (BA;US) 
CALCITE 


Dissolution 
Calcite dissolution kinetics and lake neutralization, 11:20965 
(R;SE) 


Calcium 40 Reactions 
Charged pioneering with heavy i ions, 11:21470 (RA;US) 
Collective flow observed in relativistic nuclear collisions, 
11:21275 (RA;US) 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
Heavy Ion Reactions 
Composite particles and entropy production in relativistic 
nuclear collisions, 11:21340 (RA;US) 
Compression and expansion, 11:20809 (RA;US) 
Extraction 


Interfacial chemistry in solvent extraction systems. 
report, April 1, 1985-March 31, 1986, 11:20476 (R;US) 
Au 


Energy-Level Transitions 
Using nuclear structure to study the vaporization of hot nuclei, 
11:21502 (RA;US) 
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Giant Resonance 

Using nuclear structure to study the vaporization of hot nuclei, 

11:21502 (RA;US) 
Nuclear Potential 

Study of various models of nuclear interaction potentials: 
nucleon-nucleus and nucleus-nucleus systems, 11:21573 
(R;FR;In French and English) 

CALCIUM 40 REACTIONS 
Elastic Scattering 
Resonances in heavy systems, 11:21477 (J;CH) 
Inelastic Scattering 
Resonances in heavy systems, 11:21477 (J;CH) 
Iron 56 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Multiple Production 
Collective flow observed in relativistic nuclear collisions, 

11:21275 (RA;US) 

Freezeout density in relativistic nuclear collisions measured by 
proton-proton correlations, 11:21276 (RA;US) 
Midrapidity pion production in 1.05 GeV/nucleon “Ca + 

“Ca collisions, 11:21280 (RA;US) 

Particle Production 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Strange particle production in central ““Ca + “Ca collisions, 
11:21282 (RA;US) 
Spallation 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Observation of strong azimuthal asymmetry between slow and 
fast secondaries in high energy nuclear collisions in the 
plastic ball, 11:21288 (RA;US) 
Transfer Reactions 
Resonances in heavy systems, 11:21477 (J;CH) 
CALCIUM 40 TARGET 
Beryllium 9 Reactions 

Symmetric splitting of very light systems in the coalescence 

and reseparation model, 11:21483 (RA;US) 
Calcium 40 Reactions 

Freezeout density in relativistic nuclear collisions measured by 
proton-proton correlations, 11:21276 (RA;US) 

Midrapidity pion production in 1.05 GeV/nucleon “Ca + 
“Ca collisions, 11:21280 (RA;US) 

Observation of strong azimuthal asymmetry between slow and 
fast secondaries in high energy nuclear collisions in the 
plastic ball, 11:21288 (RA;US) 

Resonances in heavy systems, 11:21477 (J;CH) 

Strange particle production in central “Ca + “Ca collisions, 
11:21282 (RA;US) 

Carbon 12 Reactions 
pp rent ccna ids, Sr oy hp eee 
and reseparation model, 11:21483 (RA;US) 
Lithium 6 Reactions 


Symmetric splitting of very light systems in the coalescence 
and reseparation model, 11:21483 (RA;US) 
Oxygen 16 Reactions 
Coincidence measurement between evaporation residues and 
light particles produced in *O+ “Ca reaction, 11:21480 
(RA;JP) 
Pion Reactions 
Experimental features of inclusive pion double charge 
exchange on oxygen and calcium, 11:21448 (RA;US) 
Pion-induced non-analog double charge exchange, 11:21453 
(RA;US) 
CALCIUM CHLORIDES 


Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
Phase Studies 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
Surface Tension 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 


Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
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CALCIUM IONS 
Emission Spectra 
Solar coronal white light, Fe X, Fe XIV and Ca XV 
observations during 1984. An atlas of synoptic charts. 
Technical note, 11:21166 (R;US) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION STANDARDS 
Chemical Preparation 
Air-stable reference material for measurement of the oxygen- 
to-metal (O/M) ratio of nuclear fuel, 11:20510 (BA;US) 


Comparisons 
New reference materials improvement of methods of 
measurements, 11:20481 (R;XE) 
Quantitative Chemical Analysis 
New reference materials improvement of methods of 
measurements, 11:20481 (R;XE) 
CALIFORNIA 
See also LONG VALLEY 
Energy Analysis 
Singular energy trends in California, 11:20030 (J;GB) 
Geothermal 


Exploration 
Shallow magma targets in the western US, 11:19564 (BA;US) 
Fields 


Recent developments in the hot dry rock geothermal energy 
program, 11:19624 (BA;US) 
Geothermal Power Plants 
Artesian flow testing of the geothermal production wells 
WEN-1 and WEN-2, Honey Lake hybrid power plant 
project, California, 11:19613 (BA;US) 
Mobile Pollutant Sources 
Mobile-source emissions analysis for California. Volume 1. 
Final report, 1982-85, 11:20887 (R;US) 
Mobile-source-emissions analysis for California. Volume 2. 
Final report, 1982-85, 11:20888 (R;US) 
Naval Petroleum Reserve 
Naval Petroleum and Oil Shale Reserves. Annual report of 
i fiscal year 1985, 11:19096 (R;US) 
Wind Power 
Test results of the FloWind 300 kW prototype, 11:19821 
(BA;US) 
Wind energy meteorology from a 190 MW windpower facility, 
11:19647 (RA;DE) 
Wind Power Plants 
California wind park developments, 11:19779 (RA;DE) 
Wind energy meteorology from a 190 MW windpower facility, 
11:19647 (RA;DE) 
Windfarm development: The California experience, 11:19778 
(RA;DE) 
CALIFORNIUM 252 TARGET 
Neutron Reactions 
IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 
Neutron Spectra 
IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 
CALORIMETERS 
Calibration Standards 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
Calibration gas standards p' at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 


Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMBIUM 
See MERISTEMS 
CANADA 
Radioactive Waste Management 
Low- and intermediate-level waste management practices in 
Canada, 11:19185 (R;CA) 
Technical advisory committee on the Nuclear Fuel Waste 
Management Program. Third annual report, 11:19250 
(R;CA) 


CARBON 12 REACTIONS 
Incomplete Fusion Reactions 


Technical advisory committee on the Nuclear Fuel Waste 
Management Program. Fourth annual report, 11:19251 
(R;CA) 

Reactor Decommissioning 

Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 

Wind Power 
Canadian wind energy research - update ‘84, 11:19799 
(RA;DE) 

CANCER 

See NEOPLASMS 
CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CANOPIES 

Geometry 

Crown geometry of plantation-grown American sycamore and 

its simulation, 11:19456 (R;US) 
CAPACITORS 
Computerized Control Systems 

A programmable controller for constant primary peak current 
in capacitor charging fet switcher for nova, 11:21816 
(BA;US) 

Design 

A 3 mj capacitor bank for the SNL electroexplosive facility, 
11:20012 (BA;US) 

Design and construction of large capacitor banks, 11:21813 
(BA;US) 


Electromechanical capacitor for energy transfer, 11:20013 
(BA;US) 
CARBINOL 
See METHANOL 
CARBON 


See also CARBON BLACK 
GRAPHITE 


Carbon 12 Reactions 
Temperature and density of nuclear matter in central CC 
interactions at P=4.2 GeV/c per nucleon, 11:21464 (R;SU) 
Combustion 
Characterization of vapors evolved during high-temperature 
syntheses, 11:20602 (R;US) 
Laser ignition studies, 11:20603 (R;US) 
Ignition 
Laser ignition studies, 11:20603 (R;US) 
Lanthanum 139 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Pion spectra at 0 degrees in coincidence with projectile 
fragments in 800 MeV/nucleon 57/***La induced reactions, 
11:21279 (RA;US) 
Nuclear Magnetic Resonance 
Determination of the fraction of organic carbon observable in 
coals and coal derivatives measured by high-resolution solid- 
state carbon-13 nuclear magnetic resonance spectrometry, 
11:19029 (J;US) 
Pion Minus Reactions 
Description of multiple particle production in a relative 
velocity space, 11:21317 (RA;SU;In Russian) 
CARBON 11 
Isotopic Exchange 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 
CARBON 12 
Excited States 
Study of low lying A(1236)-anti-N states in '*C/sup */, 
11:21450 (RA;US) 
CARBON 12 REACTIONS 
Elastic Scattering 
Molecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
Incomplete Fusion Reactions 
Incomplete fusion in the **C + Nb reaction, 11:21487 
(RA;JP) 





Inelastic 
Measurements of the spin alignment in the '*C + "C inelastic 
scattering via y recoil, 11:21461 (RA;JP) 
Molecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
Spin alignment and resonances in inelastic scattering between 
light nuclei, 11:21460 (RA;JP) 
Nuclear Matter 
Temperature and density of nuclear matter in central CC 
interactions at P=4.2 GeV/c per nucleon, 11:21464 (R;SU) 
Particle Production 
Subthreshold 7°-production in the Boltzmann-Uehling- 
Uhlenbeck theory, 11:21468 (J;NL) 


Spallation 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
Symmetric splitting of very light systems in the coalescence 
and reseparation model, 11:21483 (RA;US) 
Uranium target fragmentation by intermediate and high energy 
12C and Ne, 11:21515 (RA;US) 
Spin Orientation 
Measurements of the spin ali t in the *C + ™C inelastic 
scattering via y recoil, 11:21461 (RA;JP) 
Spin alignment and resonances in inelastic scattering between 
light nuclei, 11:21460 (RA;JP) 
CARBON 12 TARGET 
Carbon 12 Reactions 
Measurements of the spin alignment in the *C +- 1*C inelastic 
scattering via y recoil, 11:21461 (RA;JP) 
Molecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
Subthreshold 7°-production in the Boltzmann-Uehling- 
Uhlenbeck theory, 11:21468 (J;NL) 
Fluorine 19 Reactions 
Effect of the exit channel distorting potential in the *F + %C 
inelastic scattering, 11:21462 (RP) 
Helium 3 Reactions 
A's in nuclei studied with the (*He,t) reaction, 11:21451 
(RA;US) 
Lithium 6 Reactions 
Breakup effects of sup(6,7)Li on the elastic and inelastic 
scatterings from ™C, 11:21463 (RA;JP) 
Lithium 7 Reactions 
Breakup effects of sup(6,7)Li on the elastic and inelastic 
scatterings from 1C, 11:21463 (RA;JP) 
Photonuclear Reactions 
Study of neutral pion photoproduction off !*C, 11:21520 
(RA;US) 
Pion Reactions 
Effect of effective delta-nucleon interaction on the ratio of the 
isoscalar and isovector excitation cross section in the 
12C(ar*t,a/sup +'/) reaction, 11:21455 (RA;US) 
Pion-induced non-analog double charge exchange, 11:21453 
(RA;US) 
Proton Reactions 
Phenomenological calculation of invariant cross sections of 7- 
meson production in pp- and pC-interactions at 70 GeV, 
11:21336 (R;SU;In Russian) 
Silicon 28 Reactions 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
CARBON 13 
Nuclear Magnetic Resonance 
NMR investigation of dynamic processes in complexes of 
nickel(II) and zinc(II) with iminodiacetate, n- 
methyliminodiacetate and n-ethyliminodiacetate, 11:20551 
(R;US) 
CARBON 13 TARGET 
Helium 3 Reactions 
A’s in nuclei studied with the (*He,t) reaction, 11:21451 
(RA;US) 
Pion Reactions 
Effects of effective delta-nucleon and particle-hole interactions 
on the '*C(7*,7°)'*N/sub gs/ charge exchange scattering, 
11:21454 (RA;US) 
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Proton Reactions 
Quasi-free A isobar production in the '*C(p,d)!*C* reaction, 
11:21449 (RA;US) 
CARBON 14 
Radioactive Waste Processing 
Ba(OH)2.8H2O process for the removal and immobilization of 
carbon-14, Final report, 11:19236 (R;US) 
CARBON BLACK 


Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 


Properties 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
Ultrasonic Testing 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
CARBON COMPOUNDS 
Acoustic Emission Testing 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Crack Propagation 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Pyrolysis 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Stress Analysis 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Strese Relaxation 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
CARBON CYCLE 
Mathematical Models 
Site-specific seasonal models of carbon fluxes in terrestrial 
biomes, 11:20929 (R;US) 
CARBON DIOXIDE 


Feasibility study and fabrication of a natural chabazite 
molecular sieve for biogas sweetening, 11:19403 (R;IT) 


Adsorption 
of the surface reactivity of coal powders]. 
Final report, 11:19019 (R;US) 

Diffusion of gases in coals and chars. Technical progress 
report: quarterly report No. 1, September 15-December 14, 
1985, 11:19022 (R;US) 

Air Pollution Abatement 

Electrification: A prescription for the ills of atmospheric CO:, 

11:20087 (J;US) 
Biological Effects 

Direct effects of increasing carbon dioxide on vegetation, 

11:21089 (R;US) 
Chemical Reaction Yield 

Low-rank coal structure elucidations with ruthenium tetroxide, 

11:19014 (R;US) 
Reactions 


Chemical 
Ba(OH):.8H2O process for the removal and immobilization of 
carbon-14. Final report, 11:19236 (R;US) 


[Determinating of the surface reactivity of coal powders]. 

Final report, 11:19019 (R;US) 
Diffusion 

Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 

Examination of a proposed test for effects of chemicals on soil 
processes, 11:20933 (RA;US) 

Concentration 


Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 


Recent sea levels from tide gauges: problems and prognosis, 
11:19036 (RA;US) 
Labelling 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 


Polarizability 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
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Production 

Naval Petroleum and Oil Shale Reserves. Annual report of 

operations, fiscal year 1985, 11:19096 (R;US) 
Removal 

Gas separation using ion exchange membranes, 11:18984 

(RA;US) 
Solvent Properties 

Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 

Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 

Sweep Efficiency 
Flow visualization for CO2/crude-oil displacements, 11:19070 
(J;US) 

Viscosity 

Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
CARBON DIOXIDE INJECTION 

Bench-Scale Experiments 

New concepts for improving oil recovery in CO; flooding. 
Annual report, September 9, 1984-September 30, 1985, 
11:19066 (R;US) 

Geologic Models 

Flow visualization for CO2/crude-oil displacements, 11:19070 
(J;US) 

Sweep Efficiency 

New concepts for improving oil recovery in CO: flooding. 
Annual report, September 9, 1984-September 30, 1985, 
11:19066 (R;US) 

CARBON DIOXIDE LASERS 

Reviews 

Survey on modern pulsed high power lasers, 11:20712 
(RA;XC) 
Stabilization 


Dither-free stabilization of COs lasers for far infrared pumping: 


a photoacoustic approach, 11:20651 (R;US) 
CARBON FIBERS 
Chemical Preparation 
Carbon-bonded carbon fiber insulation for radioisotope space 
power systems, 11:20102 (J;US) 
Materials ’ 
Composite structural materials, 11:20415 (R;US) 
Fabrication 
Carbon-bonded carbon fiber insulation for radioisotope space 
power systems, 11:20102 (J;US) 
CARBON IONS 
Range 
Table of data stopping powers and remaining ranges for — 
relativistic heavy ions in different structural and 
materials, 11:21607 (R;SU;In Russian) 
Stopping Power 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
CARBON MONOXIDE 


Interaction of small metal particles with refractory oxide 
supports. Final Technical Report, 11:20284 (R;US) 
Absorption Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Adsorption 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
Chemical Reactions 
Advanced chemistry and materials for fuel cells. Quarterly 
report, October 1-December 31, 1985, 11:20543 (R;US) 


Chemisorption 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1985- 
June 14, 1986, 11:20268 (R;US) 

Concentration 


Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 

H 


ydrogenation 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
FTIR studies of hydrocarbon synthesis on Pd/ZSM5S catalysts. 
Quarterly progress report, 11:19400 (R;US) 
Methanation 
CO hydrogenation and ion studies on supported ni 
SMSI catalysts. Technical report no. 42, 1 January-31 
December 1985, 11:19388 (R;US) 
Spectroscopy of metal/titania Technical report, 1 
January-31 December 1985, 11:19389 (R;US) 
M 
Simultaneous trace gas measurements microwave, optical 
and chemical mete. SIMOC final report, 11:20876 
(R;DE;In German) 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
Corrosion 
Derivation of metallic corrosion functions for use in 
environmental assessments, 11:20317 (BA;US) 
Infrared Spectra 
Infrared detection of ultrasonic absorption and application to 
the determination of absorption in steel, 11:20341 (BA;US) 
Pitting Corrosion 
Long-term performance of materials used for high-level waste 
packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 
Stress Corrosion 
Long-term performance of materials used for high-level waste 
. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 
Ultrasonic Testing 
Infrared detection of ultrasonic absorption and application to 
the determination of absorption in steel, 11:20341 (BA;US) 
CARBOXYLIC ACID ESTERS 


Hydrogenation 
Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985 (Methyl 
formate), 11:19416 (R;US) 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
MONOCARBOXYLIC ACIDS 


Chemical Reaction Yield 
Low-rank coal structure elucidations with ruthenium tetroxide, 
11:19014 (R;US) 
Yields 
Alternative utilization of processes for anaerobic digestion: 
production of liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 


Extraction of fermentation product carboxylic acids, 
11:19422 (J;US) 
CARCINOGEN SCREENING 


Comparative 
Can chemical 
11:21099 (R;US) 


be predicted by short-term tests, 





CARCINOGENESIS 
Meetings 


CARCINOGENESIS 
Meetings 


Report of National Cancer Institute symposium: comparison of 
mechanisms of carcinogenesis by radiation and chemical 
agents. II. Cellular and animal models, 11:21073.(BA;US) 

CARCINOGENS 

Biological Effects 
Lung tumor assay, 11:21111 (BA;US) 
Spectroscopy 


Versatility of laser induced fluorescence line narrowing in 

chemical analysis, 11:20526 (BA;US) 
Risk Assessment 

Application ofthe NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

CARCINOMAS 
Disease Incidence 
Lung tumors in mice, 11:21110 (BA;US) 
CASCADE SOLAR CELLS 
Computerized Simulation 

Computer modeling results on all-Si cascade solar cells, 

11:19511 (BA;US) 
Research Programs 

Gallium arsenide and multibandgap solar cell research. 
Semiannual subcontract report, April-October 1984, 11:19460 
(R;US) 

CASKS 
See also SPENT FUEL CASKS 
Design 

FFTF radioactive solid waste handling and transport, 11:19171 

(BA;US) 
Safety 

Safety analysis report for packaging (Oak Ridge Y-12 Plant 
Model DT-14A package for enriched uranium), Y/DD-326 
Supplement No. 1 (Rev. 0), 11:20622 (R;US) 

Ultrasonic Testing 

Nondestructive testing of waste drum integrity, 11:19280 

(BA;US) 
CAST IRON 
Fabrication 

Study on fabrication criteria for ductile cast iron spent-fuel 

shipping containers, 11:20628 (R;US) 


Study on fabrication criteria for ductile cast iron spent-fuel 
shipping containers, 11:20628 (R;US) 
CATALYSTS 
Aging 
Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 
Consumption Rates 
Critical metal consumption in automotive catalysts - trends and 
alternatives. Draft final report, 11:20243 (R;US) 
Deactivation 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 
Heat Treatments 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 11:19400 (R;US) 


Characterization of supported metal catalysts by imaging, 
microdiffraction, and microanalysis techniques, 11:20380 
(BA;US) 

Morphological developments of nickel particles in supported 
metal catalysts (On SiOz support), 11:20439 (R;US) 

Morphology 
Characterization of supported metal catalysts by imaging, 
— and microanalysis techniques, 11:20380 
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Performance Testing 
Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 
Photochemical Reactions 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
Research Programs 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
Structural Chemical Analysis 
Morphological developments of nickel particles in supported 
metal catalysts (On SiOz support), 11:20439 (R;US) 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 
Specifications 
Technical Specifications, Catawba Nuclear Station, Unit Nos. 
1 and 2 (Docket Nos. 50-413 and 50-414). Appendix "A” to 
License Nos. NPF-35 and NPF-48, 11:19870 (R;US) 
CATAWBA-2 REACTOR 
York County, South Carolina, USA 
Specifications 
Technical Specifications, Catawba Nuclear Station, Unit Nos. 
1 and 2 (Docket Nos. 50-413 and 50-414). Appendix "A” to 
License Nos. NPF-35 and NPF-48, 11:19870 (R;US) 
CATECHOL 
See PYROCATECHOL 
CAVITIES 
See also BOREHOLES 
SALT CAVERNS 
Electromagnetic Surveys 
Electromagnetic scale modelling for the detection of fractures 
and cavities. Final report, 11:21138 (R;US) 
Electromagnetic detection of subsurface voids. Final report, 
11:21139 (R;US) 
Geophysical Surveys 
Computer assessment of the efficacy of certain geophysical 
techniques for finding voids in earthen dikes, 11:21137 
(R;US) 
Growth 
Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 
CAVITY RESONATORS 
Coupling 
Cavity-coupling investigation for the phermex 50 MHz RF 
accelerator, 11:20785 (J;US) 
Design 
Analytic evaluation of the LAMPF II booster cavity design, 
11:20783 (J;US) 
Resonance 
A high-power, solid-state RF source for accelerator cavities, 
11:20727 (J;US) 
CDC COMPUTERS 
Performance 
An overview of computing at Los Alamos, 11:21848 (BA;US) 
CELL CULTURES 
See also CLONE CELLS 
Radiation Effects 
DNA strand breaks and repair in cell cultures of the 
epithelium of the lens following irradiation with X-rays and 
heavy ions, 11:21049 (RA;DE;In German) 
Genetic Radiation Effects 
Induction of chromosomal abberrations and the inactivation of 
V79 Chinese hamster cells by high energy krypton ions, 
11:21056 (R;DE) 
CELL CYCLE 
Biological Radiation Effects 
Shift of the cell cycle of V79 cells following heavy ion 
irradiation, 11:21047 (RA;DE;In German) 
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Flow cytometric detection of aberrant chromosomes, 11:20997 
(BA;DE) 


Multistage model for the action of cytotoxic T lymphocytes in 
multicellular conjugates, 11:21031 (J;US) 
CELL TRANSFORMATIONS 
See also ONCOGENIC TRANSFORMATIONS 
Biological Repair 
Error-free and error-prone repair in radiation-induced 
neoplastic cell transformation, 11:21075 (BA;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 
Acid 
Novel acid addition system for the low-pressure reaction 
bomb, 11:19423 (J;US) 
Anaerobic Digestion 
Biogas production by anaerobic digestion of vegetable matter, 
11:19402 (R;IT) 
Combustion 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
CEMENTS 
See also PORTLAND CEMENT 


Strength 
Properties of cement-solidified radioactive waste forms with 
high levels of loading, 11:19256 (J;US) 
Physical Properties 
ies of cement-solidified radioactive waste forms with 
high levels of loading, 11:19256 (J;US) 
CENTRAL HEATING PLANTS 
Boilers 
Development of a computer model for the selection of boiler 
plants from the viewpoint of a low energy consumption. 
Final report, 11:20176 (R;XE) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL RECEIVERS 
Computerized Simulation 
IEA-SSPS ASR Thermodynamics report: results of a 
numerical simulation and surface temperature measurements, 
11:19523 (R;US) 
Heat Losses 
Convective loss measurements at the 10 MW/sub e/ Solar 
Thermal Central Receiver Pilot Plant, 11:19531 (R;US) 


Meetings 
Proceedings of the Department of Energy solar central 
receiver technology annual meeting, 11:19530 (R;US) 
Research Programs 
Proceedings of the Department of Energy solar central 
receiver technology annual meeting, 11:19530 (R;US) 


Thermodynamics 
IEA-SSPS ASR Thermodynamics report: results of a 
numerical simulation and surface temperature measurements, 
11:19523 (R;US) 
CERAMICS 
Acoustic Testing 
Effects of surface residual stress on crack behavior and 
fracture stress in ceramics, 11:20400 (BA;US) 


Effects of surface residual stress on crack behavior and 
fracture stress in ceramics, 11:20400 (BA;US) 


Strength characterization method for evaluating ceramic-to- 
metal bonds, 11:20283 (R;US) 
Crack Propagation 
Effects of surface residual stress on crack behavior and 
fracture stress in ceramics, 11:20400 (BA;US) 


CESIUM 
Radionuclide Migration 


Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
Defects 
Locating surface-connected flaws in ceramics with a bubble 
tester, 11:20399 (BA;US) 
First Wall 
Calculations for isotopically-tailored ceramics in fission and 
fusion reactors, 11:21758 (R;US) 
Fracture Mechanics 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
Fracture Properties 
Effects of surface residual stress on crack behavior and 
fracture stress in ceramics, 11:20400 (BA;US) 
Indenter flaw and fracture toughness estimates for a 
glass-ceramic, 11:20393 (J;US) 
Nondestructive Testing 
Locating surface-connected flaws in ceramics with a bubble 
tester, 11:20399 (BA;US) 
Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Research Programs 
Metals and Ceramics Division progress report for period 
ending June 30, 1985, 11:20247 (R;US) 
Oak Ridge National Laboratory materials highlights, 11:20245 
(R;US) 
Overview of DoE ceramic R&D for heat engines, 11:20396 
(J;US) 
Residual Stresses 
Effects of surface residual stress on crack behavior and 
fracture stress in ceramics, 11:20400 (BA;US) 


Roughness 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
Thermal Diffusion 
Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Thermal Testing 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
Thermodynamic Properties 
Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Ultrasonic Testing 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
CERIUM 


Analytical aspects of cerium in simulation studies experiment, 
11:20492 (R;IN) 
CERIUM OXIDES 
Chemical Preparation 
Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 
X-Ray Diffraction 
Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 
CERN 
High Energy Physics 
1984 CERN school of physics. Proceedings, 11:21302 (R;XC) 
Research Programs 
Experiments at CERN in 1977, 11:21291 (R;CH) 
CERRO PRIETO GEOTHERMAL FIELD 
Resistivity Logging 
Two-dimensional inversion of resistivity monitoring data from 
the Cerro Prieto geothermal field, Mexico, 11:19580 
(BA;US) 


Leaching 
FY-1984 annual report: spent fuel and UO: source term 
evaluation results, 11:20387 (R;US) 
Radionuclide Migration 
Evaluation of geologic materials to limit biological intrusion 
into low-level radioactive waste disposal sites, 11:19334 
(R;US) 





CESIUM 137 
Deposition 


CESIUM 137 


Deposition 
Application of distribution coefficients to radiological 
assessment models, 11:20940 (R;US) 
Diffusion 
Effects of sorption and temperature on solute transport in 
unsaturated steady flow, 11:19335 (R;US) 
Distribution Functions 
Application of distribution coefficients to radiological 
assessment models, 11:20940 (R;US) 
Tor. Exchange 
Decontamination of low-level liquid waste at Oak Ridge 
National Laboratory using a scavenging-precipitation, ion 
exchange process, 11:19293 (BA;US) 
Concentration 


Environmental radioactivity annual report, 1982, 11:20945 
(R;NZ) 

CESIUM IODIDES 
Mass Spectroscopy 

Detection of mass 16 241 ions by Fourier-transform mass 
spectrometry, 11:20502 (J;US) 

Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 


Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 


See LIMESTONE 
CHARGE CONJUGATION INVARIANCE 
See C INVARIANCE 
CHARGE EXCHANGE 
Charge-changing collisions, 11:21248 (BA;US) 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 


See also ALPHA PARTICLES 
DEUTERONS 
IONS 


Acceleration 
Relativistic v-vectorsub(p) x B-vector acceleration of charged 
particles by an obliquely propagating electrostatic wave, 
11:21647 (R;JP) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARM PARTICLES 


See also D MESONS 
F MESONS 
LAMBDA C PLUS 


Silicon multilayer target for a high intensity charm 
photoproduction experiment, 11:21270 (R;IT) 
CHARMONIUM 
Particle Production 
QCD prediction for charmonium production in p-barp 
collisions, 11:21369 (BA;GB) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Activation Energy 
Kinetics of high temperature and pressure 
in coal gasification, 11:18982 (RA;US) 


Mineral matter behavior in high carbon conversion coal 
gasifiers, 11:18971 (R;US) 
Percolation 


char-steam reaction 


11:19001 (J;GB) 

Percolation concepts in modelling of gas-solid reactions. II. 
Application to char gasification in the diffusion regime, 
11:19002 (J;GB) 


Conductivity 
Percolation concepts in modelling of gas-solid reactions. I. 
Satieeienteal cation ia the kinstie cant 
11:19001 (J;GB) 
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Percolation concepts in modelling of gas-solid reactions. II. 
Application to char gasification in the diffusion regime, 
11:19002 (J;GB) 

Microstructure 

Kinetics of high temperature and pressure char-steam reaction 

in coal gasification, 11:18982 (RA;US) 
CHELATING AGENTS 
Biological Effects 

Failure of desferrioxamine to modify the toxicity of paraquat in 

rats, 11:21101 (J;US) 
Performance Testing 

Role of metals in cocarcinogenesis and the use of liposomes for 

metal mobilization, 11:21080 (RA;US) 
CHEMICAL EXPLOSIONS 
Dusts 

Dust-induced electromagnetic noise (DIEMN). Technical 

report, 1 March-31 October 1984, 11:20843 (R;US) 
CHEMICAL EXPLOSIVES 
Binders 

NMR evidence for the molecular stability of production 
fluorocarbon polymers under isothermal aging at 70°C, 
11:20845 (R;US) 

Detonations 

Three-dimensional unsteady reactive two-phase flow analysis 
to predict detonation transition in fragmented high 
explosives/warheads. Interim report, September 1982-March 
1985, 11:20844 (R;US) 


Three-dimensional unsteady reactive two-phase flow analysis 
to predict detonation transition in fragmented high 
explosives/warheads. Interim report, September 1982-March 
1985, 11:20844 (R;US) 

Performance 

Performance properties of commercial explosives, 11:20846 

G;DE) 
CHEMICAL INDUSTRY 
Catalysts 

Use of critical materials in catalysts for the petroleum and 
chemical industries (cobalt and platinum group metals). 
Working papers, 11:19091 (R;US) 

Conservation 


Development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 11:20167 
(R;US) 

Industrial Wastes 

Analytical method: the analysis of by-product chiorinated 
biphenyls in commercial products and product wastes. 
Revision 2. Special report, September 1984-May 1985, 
11:21033 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in air. Revision 2. Special report, September 1984- 
May 1985, 11:21034 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in water. Revision 2. Special report, September 
1984-May 1985, 11:21035 (R;US) 

CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL PLANTS 


Economics of industrial cogeneration with a residual-oil-fired 
low-speed diesel, 11:20059 (BA;US) 
CHEMICAL REACTORS 
Simulation 
PSE: a Fortran program for modeling well-stirred reactors, 
11:20494 (R;US) 


Pulsating gasification of low-rank coals. Quarterly technical 
progress report, July 1-September 30, 1985, 11:18977 (R;US) 
Fluidized Beds 
Pre-drying of biomass using a vibrating fluid-bed drying system 
as a preliminary stage of biomass pyrolysis. Final report, 
11:19450 (R;XE) 
Mathematical Models 
Multicomponent modelling of Fischer-Tropsch slurry reactors, 
11:18998 (R;US) 
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Mechanical Vibrations 
Pre-drying of biomass using a vibrating fluid-bed drying system 
as a preliminary stage of biomass pyrolysis. Final report, 
11:19450 (R;XE) 
CHEMICAL WARFARE 
Protective Clothing 
Degraded effectiveness studies for major developmental 
symoms and high-density items. Final report, 11:21830 


Controlled air incineration of hazardous chemical waste at the 
Los Alamos National Laboratory, 11:19317 (BA;US) 
Evaluation of a unique system for the thermal processing of 
radioactive and mixed wastes, 11:19228 (R;US) 
Los Alamos Controlled Air Incinerator for hazardous chemical 
and mixed radioactive wastes, 11:19226 (R;US) 
Vitrification 
Evaluation of a unique system for the thermal processing of 
radioactive and mixed wastes, 11:19228 (R;US) 
Waste 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
Waste Processing 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
CHEMICALS 
See CARCINOGENS 
CHELATING AGENTS 
DYES 
MUTAGENS 
SURFACTANTS 


CHEMISORPTION 
Research Programs 
Theoretical studies of chemisorption on nickel alloys 
and surface embrittlement. Progress report, June 15, 1985- 
June 14, 1986, 11:20268 (R;US) 
CHERENKOV COUNTERS 
Design 


Cerenkov detector for heavy ion velocity measurements, 
11:20829 (RA;US) 
Performance 
Cerenkov detector for heavy ion velocity measurements, 
11:20829 (RA;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHI RESONANCES 
Particle Decay 
Gluon decolouration mechanism and hadron decays of C-even 
charmonium levels, 11:21310 (R;SU) 
CHINA 
Technology Transfer 
Energy technology transfer to China: a technical 
memorandum, 11:20056 (R;US) 
Wind Turbines 
Wind power for pumping water in China, 11:19791 (RA;DE) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM HYDROXIDES 
CHLORIDES 
See also CADMIUM CHLORIDES 
CALCIUM CHLORIDES 
COPPER CHLORIDES 
POTASSIUM CHLORIDES 
Monitoring 
Determination of interstitial chloride in shales and consolidated 
rocks by a precision leaching technique, 11:19063 (J;US) 
Chemical Analysis 
State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Genetic Effects 
Tests for dominant-lethal effects of 1,2-dibromo-3- 
(DBCP) in male and female mice, 11:21103 
G;NL) 


CHLORINATED AROMATIC HYDROCARBONS 
Air Pollution 

Analytical method: the analysis of by-product chlorinated 
biphenyls in air. Revision 2. Special report, September 1984- 
May 1985, 11:21034 (R;US) 

Chemical Analysis 

Analytical method: the analysis of by-product chlorinated 
biphenyls in commercial products and product wastes. 
Revision 2. Special report, September 1984-May 1985, 
11:21033 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in air. Revision 2. Special report, September 1984- 
May 1985, 11:21034 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in water. Revision 2. Special report, September 
1984-May 1985, 11:21035 (R;US) 

Ecological Concentration 

Distribution of polychlorinated biphenyls (PCBs) in surface 
sediments of Gable Mountain Pond, 11:20974 (R;US) 

Preliminary survey of polychlorinated biphenyls (PCBs) in 
aquatic habitats and Great Blue Herons on the Hanford Site, 
11:20975 (R;US) 

Gas Chromatography 

Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
Solvent Extraction 

Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 

Spatial Distribution 

Distribution of polychlorinated biphenyls (PCBs) in surface 

sediments of Gable Mountain Pond, 11:20974 (R;US) 
Water Pollution 

Analytical method: the analysis of by-product chlorinated 
biphenyls in water. Revision 2. Special report, September 
1984-May 1985, 11:21035 (R;US) 

CHLORINE 
Environmental Transport 

Monitoring the fate of chlorine from MSW sampling through 
combustion. Part I. Analysis of the waste stream for 
chlorine, 11:20961 (R;US) 

Ion Exchange Chromatography 

Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 

Sampling 

Monitoring the fate of chlorine from MSW sampling through 
combustion. Part I. Analysis of the waste stream for 
chlorine, 11:20961 (R;US) 

CHLORINE 35 TARGET 
Neutron Reactions 

Angular correlations in (n, p) reaction, 11:21465 (R;SU;In 

Russian) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPOUNDS 
See also CHLORIDES 
Chemical Preparation 

Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 

Chemical Properties 

Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 

Crystal Structure 

Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 

Derivatization 

Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]~, 
11:20305 (J;US) 





CHLOROPHYLL 
NMR Spectra 


CHLOROPHYLL 

NMR Spectra 
Cross-polarization/magic-angle sample-spinning **C NMR 
spectroscopic study of chlorophyll a in the solid state, 
11:20989 (J;US) 
CELLS 


CHO 
Chromosomal Aberrations 
Chromosomal aberrations of V79 Chinese hamster cell 
following irradiation with X-rays and heavy ions, 11:21045 
(RA;DE;In German) 
DNA Repair 
DNA-mediated transfer of a human DNA repair gene that 
controls sister chromatid exchange, 11:21001 (J;US) 
Genetic Radiation Effects 
Chromosomal aberrations of V79 Chinese hamster cell 
following irradiation with X-rays and heavy ions, 11:21045 
(RA;DE;In German) 
Flow cytometric detection of aberrant chromosomes, 11:20997 
(BA;DE) 
Sister Chromatid Exchanges 
DNA-mediated transfer of a human DNA repair gene that 
controls sister chromatid exchange, 11:21001 (J;US) 
CHOLESTEROL 
Purification 
Characterization of discoidal complexes of 
phosphatidylcholine, apolipoprotein A-I and cholesterol by 
gradient gel electrophoresis, 11:20993 (J;NL) 
CHOLINE 
Purification 
Characterization of discoidal complexes of 
phosphatidylcholine, apolipoprotein A-I and cholesterol by 
gradient gel electrophoresis, 11:20993 (J;NL) 
CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Lattices 
Isomorphism of basic copper chromate, CuCrO,4.2Cu0.2H20, 
and antlerite, Cus(SO.(OH)., 11:20557 (J;DK) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATIN 
Molecular Structure 
Effect of a high mobility group protein (HMG 17) on the 
structure of acetylated and control core HeLa cell 
chromatin, 11:20991 (J;NL) 
CHROMIUM 
Effects 
Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 


Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Supply Disruption 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Waste Disposal 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
Waste Processing 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
CHROMIUM 50 TARGET 
Neutron Reactions 
Application of a nonlinear least square method for the analysis 
of proton spectra from (n,p) and (n,np) reactions, 11:21479 
(RA;SU;In Russian) 
CHROMIUM ALLOYS 
See also NICKEL-CHROMIUM STEELS 
RENE 95 


STAINLESS STEELS 
WASPALOY 


Dissolution 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
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Passivation 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
Physical Radiation Effects 
Experimental determination of the critical cavity radius in Fe- 
10Cr for ion irradiation, 11:20365 (BA;US) 
Voids 
Experimental determination of the critical cavity radius in Fe- 
10Cr for ion irradiation, 11:20365 (BA;US) 
CHROMIUM COMPOUNDS 


Nickel and chromium compounds and welding fumes in 
mammalian cell transformation bioassay in vitro, 11:20886 
(R;US) 

CHROMIUM-MOLYBDENUM STEELS 
Materials Testing 

Ion bombardment damage in a modified Fe-9Cr-1Mo steel, 

11:20363 (BA;US) 
Physical Radiation Effects 
Ion bombardment damage in a modified Fe-9Cr-1Mo steel, 
11:20363 (BA;US) 
CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-316 


STAINLESS STEEL-347 
STAINLESS STEEL-348 


Materials Testing 
Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 
Physical Radiation Effects 
Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 
Swelling 
Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 
Induction of chromosomal abberrations and the inactivation of 
V79 Chinese hamster cells by high energy krypton ions, 
11:21056 (R;DE) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Karyotype 
Human sperm chromosomes obtained from hamster eggs after 
sperm capacitation in TEST-yolk buffer, 11:21002 (J;US) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLAYS 
See also BENTONITE 
SMECTITE 
Sorptive Properties 
Low pressure storage of methane on interlayered clays for 
potential vehicular applications, 11:20225 (RA;US) 
CLEAN WATER ACT 
Prior to April 1980, FEDERAL WATER POLLUTION 
CONTROL ACT was used to index this concept. 
Water Quality 
ae water-quality report, 1982-1983. Final report, 11:20983 
;US) 
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CLIMATES 
Paleontology 
Preliminary assessment of late quaternary vegetation and 
climate of southeastern Utah based on analyses of packrat 
middens, 11:21120 (R;US) 
CLINOPTILOLITE 
Chemical Composition 
Chemical variability of zeolites at a potential nuclear waste 
repository, Yucca Mountain, Nevada, 11:21146 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLONE CELLS 
DNA Sequencing 
Use of short DNA oligonucleotides for determination of DNA 
sequence modifications induced by benz[a]pyrene diol 
epoxide, 11:21105 (J;US) 
CLOSED-CYCLE COOLING SYSTEMS 
Evaluation 
Operational and environmental impacts of closed-cycle cooling 
systems, 11:19832 (R;US) 
Water Pollution Abatement 
Operational and environmental impacts of closed-cycle cooling 
systems, 11:19832 (R;US) 
CLOSTRIDIUM ACETOBUTYLICUM 
Biological Pathways 
Mechanism of switching from an acidogenic to a butanol- 
acetone fermentation by Clostridium acetobutylicum. 
Technical progress report, April 15, 1983-July 1, 1985, 
11:20986 (R;US) 
CLOSURES 


Schematic designs for penetration 
Paradox Basin, 11:19192 (R;US) 
Schematic designs for penetration seals for a repository in the 
Permian Basin, 11:19193 (R;US) 
Schematic designs for seals for a repository in 
Richton Dome, 11:19191 (R;US) 
CLOTHES DRYERS 
Energy Efficiency 
Energy interactions of electric clothes dryers and heat pump 
water heaters with building equipment systems, 11:20159 
(J;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 
See GALAXY CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BLACK COAL 
SUBBITUMINOUS COAL 


seals for a repository in the 


Fundamental study in support of the understanding of the 
agglomeration of coal in coal gasifiers, 11:18968 (R;US) 
Calorific Value 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
Weathering effects on structure and reactivity of US coals. 
Fourth quarterly report (Year 1), 11:19021 (R;US) 
Chemical Composition 
Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 
State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 


Bench scale development of the TRW process for cleaning 
coal. Gravimelt process. Quarterly technical progress report, 
November 1985-January 1986, 11:19047 (R;US) 

Determination of total sulfur by ion chromatography following 
peroxide oxidation in spent caustic from the chemical 
cleaning of coal, 11:19034 (J;US) 

Three-dimensional structure of flow in coal-cleaning cyclones. 
Technical progress No. 2, December 1, 1985- 

February 28, 1986, 11:19051 (R;US) 


Combustion 

Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 

Slagging retrofit pulsed coal combustor. Quarterly progress 
report, October-December 1985, 11:19055 (R;US) 

State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 

Products 


Emissions assessment for refuse-derived fuel combustion. 
Project report, February 1979-October 1980, 11:20897 
(R;US) 

Evaluation of pilot-scale air pollution control devices on a 
refuse and coal-fired boiler. Report for June 1977-June 1980, 
11:20899 (R;US) 

Comminution 

Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 

Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 1, October-December 1985, 11:19052 (R;US) 

Evaluations 

Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

Relationship between chemistry and rheology in coal-wa‘ 
slurries, 11:19053 (R;US) 

Cost 

Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

Desulfurization 

Application of oil tion for effluent control from coal- 
cleaning plants. Final report Aug 78-Aug 80, 11:18999 
(R;US) 

Drying 

Effect of water on CP/MAS **C NMR spectra of low-rank 

coals, 11:19013 (R;US) 
Energy Policy 
Regional impacts of federal coal policy, 11:20076 (BA;US) 


Fragmentation 
Development of the CNG shattering process for coal 
beneficiation 


to produce compliance fuels. Quarterly report 
No. 1, October-December 1985, 11:19052 (R;US) 


Review of supporting research at Oak Ridge National 
Laboratory for underground coal conversion, 11:19009 
(BA;US) 


New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 

Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 

Leaching 
Laboratory simulation of long term 
Final report, 11:19031 (R;US) 
Macerals 
Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:19010 (R;US) 

Ultra-fine coal characterization. 7th quarterly report, 

September 1-November 30, 1985, 11:19048 (R;US) 
Mass Spectra 

Weathering effects on structure and reactivity of US coals. 

Fourth quarterly report (Year 1), 11:19021 (R;US) 
Mixing 

Energy generation from waste coal and refuse. Rotary drum 
reactor tests and comparing valuation with rotary screw 
tests and final valuation of the total project. Final report, 
11:18965 (R;DE;In German) 

Nuclear Magnetic Resonance 

Effect of water on CP/MAS “C NMR spectra of low-rank 

coals, 11:19013 (R;US) 
Particle Size 

Diffusion of gases in coals and chars. Technical progress 

report: quarterly report No. 1, September 15-December 14, 
1985, 11:19022 (R;US) 


geochemical weathering. 





COAL 
Petrography 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 


Diffusion of gases in coals and chars. Technical progress 
report: quarterly report No. 1, September 15-December 14, 
1985, 11:19022 (R;US) 


Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 


Review of supporting research at Oak Ridge National 
Laboratory for underground coal conversion, 11:19009 
(BA;US) 

State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 

Weathering effects on structure and reactivity of US coals. 
Fourth quarterly report (Year 1), 11:19021 (R;US) 

Quality Control 

Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

Quantitative Chemical Analysis 

Determination of the fraction of organic carbon observable in 
coals and coal derivatives measured by high-resolution solid- 
state carbon-13 nuclear magnetic resonance spectrometry, 
11:19029 (J;US) 

Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 

New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 


Preparation 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Sorptive Properties 
Diffusion of gases in coals and chars. Technical progress 
report: quarterly report No. 1, September 15-December 14, 
1985, 11:19022 (R;US) 
Structural Chemical Analysis 
Anomalous solvent transport in macromolecular coal networks. 
ly technical report, December 1, 1985-March 1, 1986, 
11:19020 (R;US) 
Weathering effects on structure and reactivity of US coals. 
Fourth quarterly report (Year 1), 11:19021 (R;US) 
Surface Area 
Diffusion of gases in coals and chars. Technical progress 
report: quarterly report No. 1, September 15-December 14, 
1985, 11:19022 (R;US) 
Swelling 
Anomalous solvent transport in macromolecular coal networks. 
Quarterly technical report, December 1, 1985-March 1, 1986, 
11:19020 (R;US) 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
Weathering effects on structure and reactivity of US coals. 
Fourth quarterly report (Year 1), 11:19021 (R;US) 
Washing 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
Weathering 
Weathering effects on structure and reactivity of US coals. 
Fourth quarterly report (Year 1), 11:19021 (R;US) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 


Chemical stimulation of coalbed methane wells. Final report, 
1984-1985 project year, 11:19044 (R;US) 


Development 
Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 
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Sediments 
Early Pennsylvanian paleotopography and depositional 
environments, Rock Island County, Illinois. Guidebook, 
11:19041 (R;US) 
Stratigraphy 

Early Pennsylvanian paleotopography and depositional 
environments, Rock Island County, Illinois. Guidebook, 
11:19041 (R;US) 

Stratigraphic framework and coal resources of the Upper 
Cretaceous Blackhawk Formation in the Convulsion Canyon 
and Wash Rock Canyon areas of the Wasatch Plateau coal 
field, Salina 30’ x 60’ quadrangle, Sevier and Emery 
Counties, Utah , 11:19042 (R;US) 

COAL EXTRACTS 
Hydrocracking 


Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 


Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

Infrared Spectra 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
Mass Spectra 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
Mutagen Screening 

Evaluation of the genotoxicity of process stream extracts from 

a coal gasification system, 11:19059 (J;US) 
NMR Spectra 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
COAL FINES 
Flotation 

Ultra-fine coal characterization. 7th quarterly report, 

September 1-November 30, 1985, 11:19048 (R;US) 
Hydrogenation 

Chemistry and reactivity of micronized coals. Technical 

progress report No. 2, 11:19049 (R;US) 
Size 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 
COAL GASIFICATION 


See also FLASH HYDROPYROLYSIS PROCESS 
GEGAS PROCESS 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
U-GAS PROCESS 
WELLMAN-GALUSHA PROCESS 


Chemical Reaction 
Kinetics of high temperature and pressure char-steam reaction 
in coal gasification, 11:18982 (RA;US) 
Chemical Reactors 
Fundamental study in support of the understanding of the 
agglomeration of coal in coal gasifiers, 11:18968 (R;US) 
Multicomponent modelling of Fischer-Tropsch slurry reactors, 
11:18998 (R;US) 
Pulsating gasification of low-rank coals. Quarterly technical 
progress report, July 1-September 30, 1985, 11:18977 (R;US) 
Thermal-shock resistance of slagging coal gasifier refractories 
as evaluated by the ribbon test, 11:19005 (J;US) 
Combined Cycles 
Encouraging hot gas cleanup results, 11:19004 (J;US) 
Simulation 


Pulsetiag gasification of low-rank coals. ly technical 
progress report, July 1-September 30, 1985, 11:18977 (R;US) 
Flash Hydropyrolysis Process 
Flash pyrolysis and gasification of coal through laser heating, 
11:19008 (BA;US) 
Gas Generators 
Analysis of coal gasification reactors, 11:18983 (RA;US) 
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Hot Gas Cleanup 
Encouraging hot gas cleanup results, 11:19004 (J;US) 


Review of supporting research at Oak Ridge National 
Laboratory for underground coal conversion, 11:19009 
(BA;US) 

Risk Assessment 

Risk assessments for energy systems and role of preliminary 

degree-of-hazard evaluations, 11:20040 (R;US) 
Test Facilities 

Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly report, December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 

COAL GASIFICATION PLANTS 
Environmental Impacts 

Environmental, health, safety and socioeconomic program plan 

for surface gasification. Draft, 11:18987 (R;US) 
Health Hazards 


Environmental, health, safety and socioeconomic program plan 
for surface gasification. Draft, 11:18987 (R;US) 
Measuring Instruments 
Investigation of semiconductor gas sensing devices for coal 
gasification process streams. Final report, June 25, 1984-June 
25, 1985, 11:18981 (R;US) 
Process Control 
Investigation of semiconductor gas sensing devices for coal 
gasification process streams. Final report, June 25, 1984-June 
25, 1985, 11:18981 (R;US) 
Safety 
Environmental, health, safety and socioeconomic program plan 
for surface gasification. Draft, 11:18987 (R;US) 
Socio-Economic Factors 
Environmental, health, safety and socioeconomic program plan 
for surface gasification. Draft, 11:18987 (R;US) 
Waste Water 
Fate of catechols in coal gasification condensate waters, 
11:18978 (R;US) 
COAL INDUSTRY 
Employment 
Energy-related manpower, 1985, 11:21824 (R;US) 
Research Programs 
Feasibility study of coal technology and Research and 
Development (R and D) opportunities, 11:18964 (R;US) 
COAL LIQUEFACTION 


See also FLASH HYDROPYROLYSIS PROCESS 
LIQUID PHASE METHANOL PROCESS 
TSL PROCESS 


Bench-Scale Experiments 
Kinetic model development for low-rank coal liquefaction. 
ly technical progress report, April 1-June 30, 1985, 
11:18976 (R;US) 


Catalysts 
Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 
Reaction Kinetics 


Immobilized coal like structures. Combined first quarterly 
report, August 8-November 7, 1985, and second quarterly 
report, November 8, 1985-February 7, 1986, 11:18994 (R:US) 

Kinetic model development for low-rank coal liquefaction. 
Quarterly technical progress report, April 1-June 30, 1985, 
11:18976 (R;US) 

Chemical Reactors 

Kinetic model development for low-rank coal liquefaction. 
Quarterly technical progress report, er 1-June 30, 1985, 
11:18976 (R;US) 

Reaction Intermediates 

Immobilized coal like structures. Combined first quarterly 
report, August 8-November 7, 1985, and second quarterly 
report, November 8, 1985-February 7, 1986, 11:18994 (R;US) 

Yields 

Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 

Kinetic model development for low-rank coal liquefaction. 
Quarterly technical progress report, April 1-June 30, 1985, 
11:18976 (R;US) 


COAL LIQUEFACTION PLANTS 
Dissolvers 
Employment of radioactive tracers in the hydrodynamic 
definition of the thermal li unit dissolver. Topical 
report No. 4, 11:18988 (R;US) 
Environmental Impacts 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 2. Summary of lessons learned, 
11:18996 (R;US) 
Feasibility Studies 
New techniques for a coal liquefaction plant in the Saarland- 
area. Final report, 11:18966 (R;DE;In German) 
Health Hazards 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 2. Summary of lessons learned, 
11:18996 (R;US) 
COAL LIQUIDS 
Biological Effects 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:21084 (R;US) 
Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
Carcinogen Screening 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11: 19057 (R;US) 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: I. Chronic dermal toxicity in 
mice, 11:21085 (R;US) 

Chemical Analysis 

Comparative toxicity of crude and refined coal liquids and 

analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986 (With 
and without titanocene dichloride), 11:18991 (R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, October- 
December 1985, 11:18973 (R;US) 

Mutagen Screening 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 


Refining 
Refining coal liquids: where we stand, 11:18974 (RA;US) 
Skin 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: I. Chronic dermal toxicity in 
mice, 11:21085 (R;US) 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:21084 (R;US) 

COAL MINES 
Floods 

Human costs assessment - the impacts of flooding & 
nonstructural solutions. Tug Fork Valley, West Virginia & 
Kentucky. Research report, 11:19035 (R;US) 


Human costs assessment - the impacts of flooding & 
nonstructural solutions. Tug Fork Valley, West Virginia & 
Kentucky. Research report, 11:19035 (R;US) 

COAL MINING 
Geologic Faults 

Development and test of a new coal-getting device with 
hydraulic hammering system for coal mining in underground 
face operations. Final report, 11:19043 (R;DE;In German) 

Land Reclamation 

Reclamation on Utah’s Emery and Alton coal fields: 
techniques and plant materials. Forest Service research 
paper, 11:19032 (R;US) 





COAL MINING 
Longwali Mining 


Longwall Mining 
Development and test of a new coal-getting device with 
hydraulic hammering system for coal mining in underground 
face operations. Final report, 11:19043 (R;DE;In German) 
COAL PREPARATION 
Air Pollution Abatement 
Application of oil agglomeration for effluent control from coal- 
cleaning plants. Final report Aug 78-Aug 80, 11:18999 
(R;US) 
Waste Water 
Application of oil agglomeration for effluent control from coal- 
cleaning plants. Final report Aug 78-Aug 80, 11:18999 
(R;US) 
COAL RESERVES 
Computer Calculations 
Coal resources calculation in the hard coal deposits of North 
Rhine-Westfalia and the Saar district. Final report, 11:19039 
(R;DE;In German) 
Mathematical Models 
Coal resources calculation in the hard coal deposits of North 
Rhine-Westfalia and the Saar district. Final report, 11:19039 
(R;DE;In German) 
COAL SEAMS 
Calorific Value 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
Chemical Composition 
Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 


Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 
COAL TAR 
NMR 
Applications of new C-NMR-spectroscopic techniques in the 
analysis of coal derived products, 11:19011 (R;DE;In 
German) 
Thermal Cracking 
Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COASTAL REGIONS 
Wind 
Wind energy siting in coastal regions - using numerical 
mesoscale modelling, 11:19638 (RA;DE) 
COATED FUEL PARTICLES 
Irradiation 
Irradiation performance of coated particle fuel compact, (3). 
Irradiation experiment in JMTR capsule, 76F-6A, 11:19876 
(R;JP;In Japanese) 
Size 


Automatic size analysis of coated fuel particles, 11:19915 
(R;JP;In Japanese) 
Performance Testing 
Irradiation performance of coated particle fuel compact, (3). 
Irradiation experiment in JMTR capsule, 76F-6A, 11:19876 
(R;JP;In Japanese) 
Irradiation behaviors of coated fuel particles, (6). Irradiation by 
JMTR 74F-1A capsule, 11:19916 (R;JP;In Japanese) 
Post-Irradiation Examination 
Irradiation behaviors of coated fuel particles, (6). Irradiation by 
JMTR 74F-1A capsule, 11:19916 (R;JP;In Japanese) 
COATINGS 


See also PAINTS 
PROTECTIVE COATINGS 


Acoustic Testing 
Elastic constants evaluation using the dispersive property of 
acoustic waves, 11:20321 (BA;US) 
COBALT 
Catalytic Effects 
Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 
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Use of critical materials in catalysts for the petroleum and 
chemical industries (cobalt and platinum group metals). 
Working papers, 11:19091 (R;US) 

Imports 

Strategic materials: technologies to reduce US import 

vulnerability, 11:20049 (R;US) 
Supply Disruption 

Strategic materials: technologies to reduce US import 

vulnerability, 11:20049 (R;US) 
COBALT 57 
Distribution Functions 

Application of distribution coefficients to radiological 

assessment models, 11:20940 (R;US) 
COBALT 60 
Diffusion 

Effects of sorption and temperature on solute transport in 

unsaturated steady flow, 11:19335 (R;US) 
COBALT COMPLEXES 
Chemical Reactions 

Advanced chemistry and materials for fuel cells. Quarterly 

report, October 1-December 31, 1985, 11:20543 (R;US) 
COBALT COMPOUNDS 
See also COBALT OXIDES 


Transport 
Electrochemical characterization of surface-bound redox 
polymers derived from 1,1'-bis[((3- 

(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 

transport, anion binding, and use in photoelectrochemical 

hydrogen generation, 11:19385 (J;US) 

Derivatization 

Electrochemical characterization of surface-bound redox 
polymers derived from 1,1'-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 

Hydrolysis 

Electrochemical characterization of surface-bound redox 
polymers derived from 1,1'-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 

Redox Reactions 

Electrochemical characterization of surface-bound redox 
polymers derived from 1,1’-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 

COBALT OXIDES 
Catalytic Effects 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 

Formation Free Enthalpy 

Compilation of Gibb’s energy data for 40 metal oxide buffers, 

11:20556 (R;IN) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 
Economics 

Economics of industrial cogeneration with a residual-oil-fired 
low-speed diesel, 11:20059 (BA;US) 

Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 11:20058 (BA;US) 

Pricing cogenerated electricity, 11:20088 (BA;US) 

Fuel Cells 
Role of fuel cells in industrial cogeneration, 11:20103 (R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE SPECTROMETRY 
Time-of-Flight Spectrometers 

Logics for organization of amplitude and time windows in the 
experiments on study of the n-y coincidences, 11:20811 
(R;SU;In Russian) 





COKE 
Performance Testing 
MIFGa gasification program (Mining and Industrial Fuel Gas 
group), 11:18985 (RA;US) 
COLD STORAGE 
Information 
Commercial cool storage presentation material. Volume 1. 
Seminar handbook. Final report, 11:20016 (R;US) 
Manuals 
Commercial cool storage presentation material. Volume 1. 
Seminar handbook. Final report, 11:20016 (R;US) 
COLD TRAPS 


Design 
Direct calibration of GC/MS systems using SRM (Standard 
Reference Material) gas cylinders. Project report, Jaauary 
1984-August 1985, 11:20631 (R;US) 
COLLAGEN 
Biological Accumulation 
Many faces of an increase in lung collagen, 11:21104 (J;US) 
COLLECTIVE EXCITATIONS 
Research Programs 
[Research in theoretical nuclear physics]. Progress report, 
November 1, 1982-October 31, 1983, 11:21458 (R;US) 
COLLIDING BEAMS 
Beam Transport 
Summary report of the working group 4 on accelerator 
considerations, 11:20747 (RA;XC) 
Pulse Techniques 
Experiment on 30 nm spots, 11:20733 (RA;XC) 
COLLIERIES 


See COAL MINES 
COLLISIONAL PLASMA 
ICR Heating 
ICRH coupling experiment in Big D, 11:21736 (R;US) 
Ton-Atom Collisions 
Ion-atom collisions of fusion interest, 11:21675 (J;NL) 


Kink Instability 
Localized stability criterion for kink modes in systems with 
small shear, 11:21668 (R;US) 
Nonlinear Problems 
Reply to comments of J.A. Krommes on “Theory of 
dissipative density-gradient driven turbulence in the tokamak 
edge”, 11:21732 (R;US) 
Turbulence 
Reply to comments of J.A. Krommes on “Theory of 
dissipative density-gradient driven turbulence in the tokamak 
edge”, 11:21732 (R;US) 
Theory of ion-temperature-gradient-driven turbulence in 
tokamaks, 11:21640 (R;US) 
COLLISIONS 
For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementar» particles and radiations see also INTERACTIONS. 


See also ION COLLISIONS 
MOLECULE COLLISIONS 


Annual progress on Contract AFOSR-81-0093, March 
15, 1984 to March 14, 1985, 11:21250 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOR MODEL 
Relativistic Plasma 
Correlation between transverse momentum and multiplicity for 
spherically exploding quark-gluon plasmas, 11:21368 (J;NL) 
COLORADO 
Naval Petroleum Reserve 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
PULSE COMBUSTION 


Additives 
Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 
Design 
Coal-Fired MHD Combustor Development Project: Phase 
IIID. Seventh quarterly technical progress report, 1 
November 1985-31 January 1986, 11:20101 (R;US) 
Performance Testing 
Coal-Fired MHD Combustor Development Project: Phase 
IIID. Seventh quarterly technical progress report, 1 
November 1985-31 January 1986, 11:20101 (R;US) 
Pulse Techniques 
Slagging retrofit pulsed coal combustor. Quarterly progress 
report, October-December 1985, 11:19055 (R;US) 
Risk Assessment 
Hydrogen-combustion analyses of large-scale tests, 11:19977 
(R;US) 
COMBUSTION CHAMBERS 
Heat Transfer 
Determination of convective diffusion heat/mass transfer rates 
to burner rig test targets comparable in size to cross-stream 
jet diameter, 11:20705 (R;US) 
Mass Transfer 
Determination of convective diffusion heat/mass transfer rates 
to burner rig test targets comparable in size to cross-stream 
jet diameter, 11:20705 (R;US) 
Mathematical Models 
Mathematical model of low amplitude pulse combustion 
systems using a Helmholtz resonator-type approach, 
11:20707 (J;GB) 
COMBUSTION PRODUCTS 
Air Pollution Abatement 
Evaluation of pilot-scale air pollution control devices on a 
refuse and coal-fired boiler. Report for June 1977-June 1980, 
11:20899 (R;US) 
Air Pollution Monitoring 
Comprehensive assessment of the specific compounds present 
in combustion processes. Volume 2. Design for a national 
survey of emission of specific compounds from coal fired- 
utility boiler plants. Final report, 11:19837 (R;US) 
Emissions assessment for refuse-derived fuel combustion. 
Project report, February 1979-October 1980, 11:20897 
(R;US) 
Chemical Analysis 
Assessment of organic contaminants in emissions from refuse- 
derived fuel combustion, 11:20896 (R;US) 
Chemical Composition 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
Hot Gas Cleanup 
Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 
Mass 
Effects of residual organic matter on elemental analyses by 
spark source mass spectrography (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 
Measuring Instruments 
Investigation of semiconductor gas sensing devices for coal 
gasification streams. Final report, June 25, 1984-June 
25, 1985, 11:18981 (R;US) 
Qualitative Chemical Analysis 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
COMMERCIAL BUILDINGS 
See also HOTELS 
Cooling Load 
Cooling strategies based on indicators of thermal storage in 
commercial building mass, 11:20142 (R;US) 
Energy Conservation 
Measuring the impact of conservation and load management 
programs (RP2152), 11:20127 (RA;US) 
Energy Consumption 
Commercial sector energy use in Christchurch, 11:20147 
(R;NZ) 





COMMERCIAL BUILDINGS 
Energy Consumption 


Description of the commercial forecasting methodology used 
at Boston Edison Company, 11:20126 (RA;US) 
Utility application of COMMEND: Lincoln Electric System, 
11:20125 (RA;US) 
Load Analysis 
Commercial end-use metering workshop: proceedings, 11:20080 
(R;US) 
Thermal Mass 
Cooling strategies based on indicators of thermal storage in 
commercial building mass, 11:20142 (R;US) 
COMMERCIAL SECTOR 
Energy Conservation 
Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 
Space HVAC Systems 
Review of last year’s COMMEND activities, 11:20198 
(RA;US) 
Time-of-Use 
Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 
COMMUNICATIONS 
Physical Radiation Effects 
PLACES (Position Location and Communication Effects 
Simulations) Beacon experiment test results. Technical 
report, 1 May 1981-1 August 1984, 11:21218 (R;US) 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
Magnetic Energy Storage 
Compact toroidal energy storage device using relativistically 
electron cloud densified by travelling magnetic waves 
(TMW), 11:21806 (BA;US) 
COMPARATIVE EVALUATIONS 
To be indexed in coordination with the concepts being compared. 
Ionization Chambers 
Comparison of the response of a Nal scintillation crystal with a 
pressurized ionization chamber as a function of altitude, 
radiation level and Ra-226 concentration, 11:20808 (R;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPOSITE MATERIALS 
Acoustic Emission Testing 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Tomography 
Application of medical computed tomography scanners to 
advanced aerospace composites, 11:20424 (BA;US) 
Propagation 


Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Computer aided ultrasonic flaw growth characterization in 
composite structures, 11:20425 (BA;US) 


A fiber optic damage monitor, 11:20468 (BA;US) 


Damping capacity measurements for characterization of 

degradation in advanced materials, 11:20408 (R;US) 
Defects 

Assessment of significance of defects in laminated composites 
A review of the state of the art, 11:20419 (BA;US) 

Eddy current inspection of broken fiber flaws in non-metallic 
fiber composites, 11:20423 (BA;US) 

Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 

Properties 


Microwave measurement of the complex dieelectric tensor of 
anisotropic slab materials, 11:20421 (BA;US) 
Eddy Current Testing 
Eddy current inspection of broken fiber flaws in non-metallic 
fiber composites, 11:20423 (BA;US) 
Electric Conductivity 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
Electrical Testing 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
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Electromagnetic Testing 
High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 
Fatigue 
Prediction of metal matrix composite density gradients by 
ultrasonic wave propagation velocity mapping, 11:20427 
(BA;US) 
Materials Testing 
Damping capacity measurements for characterization of 
degradation in advanced materials, 11:20408 (R;US) 
Mechanical Properties 
Composite structural materials, 11:20415 (R;US) 
Microwave measurement of the complex dieelectric tensor of 
anisotropic slab materials, 11:20421 (BA;US) 
Performance of commercial and research grade SiC whiskers 
in a borosilicate glass matrix, 11:20409 (R;US) 
Meetings 
High Temperature Polymer Matrix Composites, 11:20410 
(R;US) 
Microwave Radiation 
Microwave measurement of the complex dieelectric tensor of 
anisotropic slab materials, 11:20421 (BA;US) 
Moisture 
Microwave measurement of the complex dieelectric tensor of 
anisotropic slab materials, 11:20421 (BA;US) 
Nondestructive Testing 
A fiber optic damage monitor, 11:20468 (BA;US) 
Application of medical computed tomography scanners to 
advanced aerospace composites, 11:20424 (BA;US) 
Assessment of significance of defects in laminated composites 
A review of the state of the art, 11:20419 (BA;US) 
Microwave measurement of the complex dieelectric tensor of 
anisotropic slab materials, 11:20421 (BA;US) 


Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Research Programs 
Oak Ridge National Laboratory materials highlights, 11:20245 
(R;US) 
Polymer, metal and ceramic matrix composites for advanced 
aircraft engine applications, 11:20416 (R;US) 
Risk Assessment 
Assessment of significance of defects in laminated composites 
A review of the state of the art, 11:20419 (BA;US) 
Stress Analysis 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Stress Relaxation 
Acoustic emissions during stress reduction, 11:20417 (BA;US) 
Tensile Properties 

Effects of real-time thermal aging on graphite/polyimide 
composites, 11:20412 (RA;US) 

Environmental stability graphite/PMR-15 composites, 11:20413 
(RA;US) 

Thermal Testing 

Resolution studies for thermal wave imaging, 11:20429 

(BA;US) 
Ultimate Strength 

Prediction of metal matrix composite density gradients by 
ultrasonic wave propagation velocity mapping, 11:20427 
(BA;US) 

Ultrasonic Testing 

Computer aided ultrasonic flaw growth characterization in 
composite structures, 11:20425 (BA;US) 

High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 

Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 
Prediction of metal matrix composite density gradients by 

ultrasonic wave propagation velocity mapping, 11:20427 
(BA;US) 
COMPOSITE MODELS 


See also PARTON MODEL 
QUARK MODEL 


Theories at 10~*” and 10-** cm, 11:21379 (R;US) 
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COMPOUND NUCLEI 
Gamma Cascades 
On a possibility of measurement of primary soft y-transitions 
from compound states, 11:21571 (RA;SU;In Russian) 
COMPOUNDS (INORGANIC) 
See INORGANIC COMPOUNDS 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED GASES 
Methods 
Filling of CNG cylinders. Report upon problems occurring in 
the filling of CNG cylinders in vehicles, 11:19121 (R;NZ) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Methods, not results. 
Algorithms 
Fortran 77 program for computing percentiles of large data 
sets, 11:21133 (J;GB) 
Codes 
Fortran 77 program for computing percentiles of large data 
sets, 11:21133 (;GB) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also G CODES 
P CODES 
Q CODES 


A Codes 

Present status of JNDC sensitivity analysis code systems, 

11:19899 (RA;JP;In Japanese) 
B Codes 

BRAND program complex for neutron-physical experiment 
simulation by the Monte-Carlo method, 11:21603 (RA;SU;In 
Russian) 

Completion of a public domain life cycle cost code: 
documentation and validation of the Building Innovations 
Economic Analysis (BIEA) code, 11:20149 (R;US) 

C Codes 

COOLOD: thermal and hydraulic analysis code for research 
reactors with plate type fuel elements, 11:19930 (R;JP;In 
Japanese) 

Present status of JNDC sensitivity analysis code systems, 
11:19899 (RA;JP;In Japanese) 

Thermohydrodynamic characteristic analysis on the steady 
state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 

D Codes 

Dynamic response of random parametered structures with 

random excitation (DYNAMO), 11:20634 (R;US) 
E Codes 

EUREKA-2: a computer code for the reactivity accident 
analysis in a water cooled reactor, 11:19967 (R;JP;In 
Japanese) 

G Codes 

GOBLIN computer code. Comparison between calculations 

and TLTA small break test. Final report, 11:20004 (R;SE) 
L Codes 

Steel containment resistance under general dynamic pressures, 

11:20289 (R;US) 
M Codes 

10 MWe Solar Thermal Central Receiver Pilot Plant solar 
facilities design integration. Master control system as-built 
drawings (RADL Item 6-5). Volume 1. Software listings. 
Section 1. Measurement information file and BCS, 11:19528 
(R;US) 

Manuals 


Revision of and documentation for the standard version of the 

POISSON group codes, 11:20722 (J;US) 
P Codes 

Accuracy estimation on neutron penetration calculation 
through concrete shield with PALLAS codes using bunched 
component nuclides of concrete, 11:21606 (R;JP;In Japanese) 

Optimal shut-down simulation by PROHYS, 11:19918 (R;HU) 

PSE: a Fortran program for modeling well-stirred reactors, 
11:20494 (R;US) 


R Codes 

RADTRAN III, 11:19353 (R;US) 

Simulation of a TMI-2 type scenario at the ROSA-IV 
Program’s Large Scale Test Facility: a first look (RELAPS 
code), 11:19865 (R;JP) 

S Codes 

Analytic evaluation of the LAMPF II booster cavity design, 
11:20783 (J;US) 

Calculation of the TE» mode by the extended version of 
SUPERFISH, 11:20738 (R;JP) 

SESHOM a program for second-stage homogenization, 
11:21610 (R;HU) 

Study of calculation methods for the analysis of the IAEA 
research reactor benchmark using the SRAC code system, 
11:19935 (R;JP;In Japanese) 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and 
materials (Computer calculations using STOPOW/82 
program), 11:21607 (R;SU;In Russian) 

Utilization of the Intense Pulsed Neutron Source (IPNS) at 
Argonne National Laboratory for neutron activation 
analysis, 11:20508 (BA;US) 

Security 
Software protection: myth or reality, 11:21842 (R;US) 
T Codes 

Assessment of the THYDE-B1/Mod 0 code with data from 
ROSA-III loss-of-coolant experiments, 11:19968 (R;JP) 

TRAC-PF1/MOD1 independent assessment: Dartmouth 
College air-water counter-current flow tests, 11:19871 
(R;US) 

TRAC User’s Guide, 11:19994 (R;US) 

W Codes 

Wake field acceleration using a cavity of elliptical cross 
section, part 1: WELL. A computer code for wake fields in 
a cavity of elliptical cross section, 11:20737 (R;JP) 

WASTE-PRA: a computer package for probabilistic risk 
assessment of shallow-land burial of low-level radioactive 
waste, 11:19347 (R;US) 

COMPUTER GRAPHICS 
Computing visible-surface representations, 11:21838 (R;US) 
Parallel Processing 

Using inverted trees for updating graph properties. Technical 

report, 11:21834 (R;US) 
COMPUTER NETWORKS 
Security 
Safeguards and security progress report, January-December 
1984, 11:19371 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 
Research Programs 
Intelligent N/C controllers, 11:20606 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Design 
Modern control techniques for accelerators, 11:20792 (BA;US) 
Research Programs 
Intelligent N/C controllers, 11:20606 (R;US) 
COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 

Technology Transfer 

Application of medical computed tomography scanners to 

advanced aerospace composites, 11:20424 (BA;US) 
COMPUTERS 


See also CDC COMPUTERS 
CRAY COMPUTERS 


Architecture 
Department of defense computer technology (study annex). 
to congress, 11:21837 (R;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 





Computerized Simulation 


Computerized Simulation 
High intensity solar cells, 11:19458 (R;US) 
CONCRETES 


See also REINFORCED CONCRETE 
Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
Decontamination 
Removable coating for contamination protection of concrete 
surface, 11:20626 (R;LU;In Italian) 
Evaluation 
Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 11:19327 (BA;US) 
Neutron Transport 
Accuracy estimation on neutron penetration calculation 
through concrete shield with PALLAS codes using bunched 
component nuclides of concrete, 11:21606 (R;JP;In Japanese) 
Permeability 
In-situ seal tests at the Waste Isolation Pilot Plant (WIPP), 
11:20457 (R;US) 
Strains 
In-situ seal tests at the Waste Isolation Pilot Plant (WIPP), 
11:20457 (R;US) 
Stresses 
In-situ seal tests at the Waste Isolation Pilot Plant (WIPP), 
11:20457 (R;US) 
CONDENSATES 


Photolysis and xenon flash pyrolysis of coal-derived wastes, 
11:18979 (R;US) 
CONDENSED AROMATICS 

See also ACENAPHTHENE 
ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 


Quantitative Chemical Analysis 
Determination of single polynuclear aromatics in refinery 
effluents, 11:19398 (R;DE;In German) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONES 


Comparisons of CFD flow field solutions with experimental 
data at Mach 14, 11:20668 (R;US) 
CONFERENCES 
See MEETINGS 
CONGRESSIONAL HEARINGS 
See HEARINGS 


Biomass in conifer plantations of northeastern Mi 
Forest Service research paper, 11:19457 (R;US) 
CONNECTING 
See FASTENING 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Consolidated Fuel Reprocessing Program. Progress report for 
period July 1-September 30, 1985, a 1:1 19151 (R;US) 
Remote Viewing Equipment 
Human factors activities in teleoperator development at the 
Oak Ridge National Laboratory, 11:19144 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also CASKS 


PRESSURE VESSELS 
TANKS 


Certification 
The Stored Waste Examination Pilot Plant program at the 
INEL, 11:19276 (BA;US) 


Apparatus for adjusting and maintaining humidity of a gas at a 
constant value within a closed system, 11:20552 (R;US) 
Filters 
Carbon composite filter for radioactive waste storage 
containers, 11:19324 (BA;US) 


The Stored Waste Examination Pilot Plant program at the 
INEL, 11:19276 (BA;US) 
Leaks 
Radioactive particulate release associated with the DOT 
i ion 6M container under hypothetical accident 
conditions, 11:19163 (R;US) 
Performance 
Progress in the development of waste package performance 
requirements for a repository located in basalt, 11:19277 
(BA;US) 
Quality Control 
The Stored Waste Examination Pilot Plant program at the 
INEL, 11:19276 (BA;US) 
Remote Handling Equipment 
PREPP O and VE remote handling system, 11:19216 (R;US) 
User’s manual for remote-handled transuranic waste container 
welding and inspection fixture, 11:19244 (R;US) 


Safety analysis report, packages. Drath and Schrader Double 
Lidded Drum (packaging of fissile and other radioactive 
materials). Final report, 11:20621 (R;US) 

Welding 

User's manual for remote-handled transuranic waste container 

welding and inspection fixture, 11:19244 (R;US) 
CONTAINMENT 
See also CONTAINMENT SYSTEMS 


Reliability assessment of containment tangential shear failure, 
11:19911 (R;US) 
CONTAINMENT SYSTEMS 
e Evaluations 
Comparison of long-term stability of containment systems for 
residues and wastes contaminated with naturally occurring 
radionuclides at an arid site and two humid sites, 11:19258 
(BA;US) 
Failure Mode Analysis 
Evaluation of containment failure modes and fission product 
releases during core meltdown accidents in a BWR with a 
Mark III containment, 11:19955 (R;US) 
Insights gained from in-depth reviews of several industry 
generated PRAs, 11:19956 (R;US) 
Mitigation of internally initiated severe accidents for a BWR 
Mark-II power plant, 11:19954 (R;US) 
Fission Product Release 
Evaluation of containment failure modes and fission product 
releases during core meltdown accidents in a BWR with a 
Mark III containment, 11:19955 (R;US) 
Performance Testing 
LWR containment loading, performance, and failure modes: 
status versus uncertainties, 11:19858 (R;US) 
Pressure Gradients 
HECTR analyses of large-scale premixed h' 
combustion experiments, 11:19998 (R;US) 
Risk Assessment 
Insights gained from in-depth reviews of several industry 
generated PRAs, 11:19956 (R;US) 
Stress Analysis 
Steel containment resistance under general dynamic pressures, 
11:20289 (R;US) 


loading, formance, and failure modes: 
status versus uncertainties, 11:19858 (R;US) 
Thermal Stresses 
Melt expulsion and direct containment heating in realistic plant 
geometries, 11:19997 (R;US) 
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CONTAINMENT SYSTEMS EXPERIMENT 
Thermal Stresses 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
CONTINENTAL SHELF 
Energy Source Development 
Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 
Natural Gas 
Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 
Petroleum Deposits 
Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 
Water Waves 
Characteristics for extreme sea states on the Norwegian 
continental shelf, 11:19092 (R;NO) 
CONTROL ELEMENTS 


Results of the ACRR-DFR experiments, 11:20001 (R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 


Pressure loads on control rooms resulting from gas explosions, 
11:20690 (R;DE) 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Design 
Automatic control systems in space heating/ventilation/air 
conditioning. Function and economic efficiency, 11:20110 
(R;DE;In German) 
Operation 
Automatic control systems in space heating/ventilation/air 
conditioning. Function and economic efficiency, 11:20110 
(R;DE;In German) 


Reliability testing of active SDHW components. Part I. Test 
results of sensors used in control systems, 11:19539 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOK INLET 


See GULF OF ALASKA 
COOKING 
See FOOD PROCESSING 
COOLANTS 
See also specific coolant materials. 


Governing equations for heat and mass transfer in heat- 
generating porous beds--I. Coolant boiling and transient void 
propagation, 11:20008 (J;GB) 

Bubble Growth 

Governing equations for heat and mass transfer in heat- 
generating porous beds--I. Coolant boiling and transient void 
propagation, 11:20008 (J;GB) 

COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COPPER 
Acoustic Testing 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 
Additives 
eee 
thiourea studied by AC impedance, 11:20297 (J;US) 
Antiproton Reactions 

Low energy antiproton interaction studies at Brookhaven, 

11:21596 (BA;GB) 


Argon 40 Reactions 
Unusual behavior of projectile fragments formed in the 
bombardment of copper with relativistic Ar ions, 11:21482 
(RA;US) 
Catalytic Effects 
Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 
Charged-Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and 
materials, 11: 21607 (R;SU;In Russian) 
Corrosion 
Chemical reactions of petroleum based heat transfer oils with 
non-ferrous metals, 11:19105 (R;DE;In German) 
Derivation of metallic corrosion damage functions for use in 
environmental assessments, 11:20317 (BA;US) 
Dislocations 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 
Electrodeposition 
Underpotential deposition of copper on gold and effects of 
thiourea studied by AC impedance, 11:20315 (BA;US) 
ee ee ee 
thiourea studied by AC impedance, 11:20297 (J;US) 
Electron Diffraction 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Final report, January 1, 1981- 
December 31, 1985, 11:20264 (R;US) 
Electroplating 
Underpotential deposition of copper on gold and the effects of 
thiourea studied by AC impedance, 11:20297 (J;US) 
Emission Spectroscopy 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Explosion Welding 
Explosive welding of aluminum, titanium and zirconium to 
copper sheet metal, 11:20286 (RA;US) 
Grain Boundaries 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 
Nuclear Reaction Yield 
Distribution of deuterons and neutron yield from targets with a 
subsirate, 11:20755 (RA;SU;In Russian) 
Physical Radiation Effects 
Calculation of displacement and helium production at the 
Clinton P. Anderson Los Alamos Meson Physics Facility 
(LAMPF) irradiation facility, 11:20804 (BA;US) 
Stress Analysis 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 
Superconductivity 
Calculations of resistivity and superconducting T/sub c/ in 
transition metals, 11:20255 (R;US) 
Ultrasonic Testing 
Relationship between temperature 
velocity and stress, 11:20353 (BA;US) 
COPPER ALLOYS 
Acoustic Emission Testing 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Comparative Evaluations 
Comparison of thermal and irradiated behavior of high- 
strength, high-conductivity copper alloys, 11:20364 (BA;US) 
Crack Propagation 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Electric Coils 
Initial assessments of ignition spherical torus, 11:21761 (R;US) 


of ultrasonic 





COPPER ALLOYS 
Electron Beam Melting 


Electron Beam Melting 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Interstitials 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
Materials Testing 
Comparison of thermal and irradiated behavior of high- 
strength, high-conductivity copper alloys, 11:20364 (BA;US) 
Mechanical Properties 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
11:20280 (R;US) 
Promising copper alloy for high heat load applications in 
neutron environments, 11:21759 (R;US) 
Order-Disorder Transformations 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Final report, January 1, 1981- 
December 31, 1985, 11:20264 (R;US) 
Physical Properties 
Promising copper alloy for high heat load applications in 
neutron environments, 11:21759 (R;US) 
Physical Radiation Effects 
Comparison of thermal and irradiated behavior of high- 
strength, high-conductivity copper alloys, 11:20364 (BA;US) 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
Promising copper alloy for high heat load applications in 
neutron environments, 11:21759 (R;US) 
Radiation-induced segregation in Cu-Au alloys, 11:20263 
(R;US) 
Precipitation Hardening 
Topics in precipitation and ordering reactions and their related 
phenomena (AlI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 
Solidification 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Surface Treatments 
Acoustic emission monitoring of dislocation motion and 
microfracture during electron beam melting and rapid 
solidification of aluminum alloys, 11:20323 (BA;US) 
Temperature Effects 
Comparison of thermal and irradiated behavior of high- 
strength, high-conductivity copper alloys, 11:20364 (BA;US) 
Thermonuclear Reactor Materials 
Promising copper alloy for high heat load applications in 
neutron environments, 11:21759 (R;US) 
Voids 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
COPPER CHLORIDES 
Biological Effects 
Examination of a proposed test for effects of chemicals on soil 
processes, 11:20933 (RA;US) 
COPPER COMPLEXES 
Photochemical Reactions 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
Research Programs 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
COPPER COMPOUNDS 
See also COPPER HYDROXIDES 
COPPER OXIDES 
COPPER SULFATES 
Crystal Lattices 
Isomorphism of basic copper chromate, CuCrO,.2Cu0.2H20, 
and antlerite, Cus(SO,OH)., 11:20557 (J;DK) 
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Spectral Response 
Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 
Toxicity 
Algal multispecies bioassay development for toxicity testing 
(Chlorella vulgaris; Selenastrum capricornutum; Cosmarium 
ovata), 11:21097 (RA;US) 
COPPER HYDROXIDES 
Crystal Lattices 
Isomorphism of basic copper chromate, CuCrO,.2Cu0.2H20, 
and antlerite, Cus(SO.,)(OH)s, 11:20557 (J;DK) 
COPPER OXIDES 
Crystal Lattices 
Isomorphism of basic copper chromate, CuCrO,.2Cu0.2H2O, 
and antlerite, Cus(SO,)(OH)s, 11:20557 (J;DK) 
COPPER SELENIDE SOLAR CELLS 
Health Hazards 
Potential health and safety hazards associated with the 
manufacture of amorphous silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 


Manufacturing 
Potential health and safety hazards associated with the 
manufacture of amorphous silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 
COPPER SULFATES 
Toxicity 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORALS 
Decontamination 
Decontamination of Johnston Island Coral: a preliminary 
study, 11:19243 (R;US) 
CORE FLOODING SYSTEMS 
Performance 
Characteristics of lower plenum injection reflood tests in 
SCTF Core-1, 11:19972 (R;JP) 
Effects of upper plenum injection on thermo-hydrodynamic 
behavior under refill and reflood phases, 11:19971 (R;JP) 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Behavior 
Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 11:20000 (R;US) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
Control 
Guidelines for control of expendable products. Final report, 
11:19905 (R;US) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Evaluation 
Progress in selection of materials for flue gas desulfurization 
systems, 11:19003 (J;US) 
Failures 
Progress in selection of materials for flue gas desulfurization 
systems, 11:19003 (J;US) 
COSMIC ALPHA PARTICLES 
Prior to March 1983 this concept was indexed to COSMIC 
NUCLEI. 
Nuclear Reactions 
Determination of primary energy in nucleus-nucleus collisions 
and the high P(sub)T tail of alpha particles, 11:21199 
(RA;US) 
COSMIC GAMMA BURSTS 
Physics of gamma-ray bursts, 11:21187 (RA;US) 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Ratio 


Importance of interstellar helium for the propagation of heavy 
cosmic rays, 11:21197 (RA;US) 
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Neutron-rich nuclei in cosmic rays and Wolf-Rayet stars, 
11:21198 (RA;US) 
Neutron-Rich Isotopes 
Neutron-rich nuclei in cosmic rays and Wolf-Rayet stars, 
11:21198 (RA;US) 
Nuclear Reactions 
Determination of primary energy in nucleus-nucleus collisions 
and the high P(sub)T tail of alpha particles, 11:21199 
(RA;US) 
Importance of interstellar helium for the propagation of heavy 
cosmic rays, 11:21197 (RA;US) 
Transport Theory 
Importance of interstellar helium for the propagation of heavy 
cosmic rays, 11:21197 (RA;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PIONS 
Prior to July, 1975 information was indexed to PIONS. 
Multiplicity 
Determination of primary energy in nucleus-nucleus collisions 
and the high P(sub)T tail of alpha particles, 11:21199 
(RA;US) 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 


See also COSMIC NUCLEI 
COSMIC PIONS 


Acceleration 
Astrophysical boosters, 11:21193 (RA;US) 
Biological Radiation Effects 


Effect of seeds of heavy charged particles of galactic cosmic 
radiation, 11:21071 (TA;US) 
COSMIC X-RAY SOURCES 
Transients 
History of x-ray transients as seen by Vela, 1969-1979, 11:21188 
(RA;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGY 
Galactic Evolution 
Microcosmology: new particles and cosmology, 11:21170 
(RA;US) 
Grand Unified Theory 
New inflationary universe, 11:21169 (RA;US) 
Magnetic Monopoles 
Massive Magnetic monopoles in cosmology and astrophysics, 
11:21171 (RA;US) 
Nucleosynthesis 
Big bang nucleosynthesis: gateway to the very early universe, 
11:21177 (RA;US) 
String Models 
Phenomenology and cosmology with superstrings, 11:21210 
(J;US) 
Unified-Field Theories 
Microcosmology: new particles and cosmology, 11:21170 
(RA;US) 
ios 


See UNIVERSE 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
COWS 
Productivity 
Modelling milk production from feed intake in dairy cattle, 
11:21037 (R;US) 
CRACKS 
Closures 
Closure and 
11:20462 (J;US) 
Geometry 
Effect of atomic crack tip geometry on local stresses, 11:20461 
G;US) 
Indenter flaw geometry and fracture toughness estimates for a 
glass-ceramic, 11:20393 (J;US) 


ion of healed cracks in silicate glass, 


Heat Transfer 
Materials characterization by thermographic imaging, 11:20336 
(BA;US) 


Processing 
Materials characterization by thermographic imaging, 11:20336 
(BA;US) 


Imaging fatigue with the gel electrode, 11:20339 (BA;US) 
CRAY COMPUTERS 


Conflict sensitivity of algorithms. Part 1. A CRAY X-MP 
study. Interim report, 11:21836 (R;US) 
Array Processors 
Memory-conflict simulation of a many-processor CRAY 
architecture. Part 1. A CRAY X-MP study. Interim report, 
11:21835 (R;US) 


Performance 
An overview of computing at Los Alamos, 11:21848 (BA;US) 


See STREAMS 
CREEP 
Measuring Instruments 
Design and construction of a constant - stress (tensile o/sub 
zz/ - shear o/sub z THETA/) biaxial creep machine, 
11:20689 (TJ;GB) 
CROPS 
Cultivation Techniques 
Herbaceous energy crops - planning for a renewed 
commitment, 11:19502 (BA;GB) 
Pollution 
Simulated acid rain on crops, 11:20894 (R;US) 
Yields 
Effects of air pollution and acid rain on agriculture: an 
annotated bibliography. Staff report, 11:20898 (R;US) 
CROSS SECTIONS 
Accuracy 
Why are data testers afraid of adjustment, 11:19897 (RA;IL) 
Methods 
Measurement of fission cross sections of heavy nuclei by the 
method of pulse synchronization, 11:20813 (RA;SU;In 
Russian) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 


Heat-transfer distribution around a cylinder in pulsating 
crossflow, 11:20671 (J;US) 
Pulsations 
Heat-transfer distribution around a cylinder in pulsating 
crossflow, 11:20671 (J;US) 
Turbulent Flow 
Heat-transfer distribution around a cylinder in pulsating 
crossflow, 11:20671 (J;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 


Interacting factors in the control of the crustacean molt cycle, 
11:20995 (J;US) 
CRYSTAL GROWTH 
Light Scattering 
Microcrystalline growth studies in model oxide by dynamic 
laser-light scattering methods, 11:20386 (R;US) 
CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALS 
See also MONOCRYSTALS 
POLYCRYSTALS 
Dislocations 
Mathematical problems of dislocation dynamics in the elastic 
field of point defects. 4. Quasirandom vibrations of 





CRYSTALS 
Dislocations 


dislocation segment in elastic field of point defect, 11:21614 
(R;SU;In Russian) 
Point Defects 
Mathematical problems of dislocation dynamics in the elastic 
field of point defects. 4. Quasirandom vibrations of 
dislocation segment in elastic field of point defect, 11:21614 
(R;SU;In Russian) 


Confinement Time 
Los Alamos spheromak programme, 11:21704 (J;AT) 
Energy Balance 
Zero-dimensional energy balance 
spheromak experiment, 11:21679 oat 
Energy Losses 
Zero-dimensional energy balance modelling of the CTX 
spheromak experiment, 11:21679 (J;AT) 


of the CTX 


Kinked Z-pinch as the helicity source for 
generation and sustainment, 11:21782 (J;GB) 
Reviews 
Los Alamos spheromak programme, 11:21704 (J;AT) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Mass Spectroscopy 
Spectral studies of actinide elements by resonance ionization 
mass spectrometry, 11:20564 (J;US) 
Neutron Reactions 
Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 
CURIUM COMPOUNDS 
See also CURIUM OXIDES 
Chemical 
and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 


ion and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 
Diffraction 


X-Ray 
and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 
CURIUM OXIDES 
Emission 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
CURRENT DENSITY 
Spatial Distribution 
Reconstruction of current profile 
shapes in tokamaks, 11:21678 (J;AT) 
CURRENT-DRIVE HEATING 


and plasma 


Angular distribution of the bremsstrahlung emission during 
lower hybrid current drive on PLT, 11:21676 (J;AT) 


Modelling of the electron distribution based on bremsstrahlung 


emission during lower-hybrid current drive on PLT, 
11:21677 G;AT) 
CURTAILMENTS 
See ALLOCATIONS 
CYCLIC ACCELERATORS 


See also BETATRONS 
BEVALAC 
CYCLOTRONS 
SYNCHROTRONS 


Free Electron Lasers 
Summary report of the working group 1 on FEL and IFEL, 
11:20744 (RA;XC) 
CYCLOALKENES 
See also CYCLOPENTADIENE 
Absorption 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
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Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Structural Chemical Analysis 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

X-Ray Spectroscopy 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

CYCLOHEXANE 
Concentration 

Aerosol sampling and characterization in the developing US 

oil shale industry, 11:19139 (BA;US) 
Solvent Properties 

Interfacial tension of demixed polymer solutions, 11:20577 
(R;US) 

CYCLONE SEPARATORS 
Fluid Mechanics 

Three-dimensional structure of flow in coal-cleaning cyclones. 
Technical progress report No. 2, December 1, 1985- 
February 28, 1986, 11:19051 (R;US) 

Test Facilities 

Three-dimensional structure of flow in coal-cleaning cyclones. 
Technical progress report No. 2, December 1, 1985- 
February 28, 1986, 11:19051 (R;US) 

CYCLOPENTADIENE 
Crystal Structure 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Redox Reactions 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYCLOTRONS 
See also SUPERCONDUCTING CYCLOTRONS 
Design 
Cyclotrons as mass spectrometers, 11:20731 (BA;US) 
Ton Sources 

ECR ion source for the 88-Inch Cyclotron, 11:20769 (RA;US) 

Progress on the LBL ECR heavy ion source, 11:20795 
(BA;US) 

Sample 

Electronic-mechanical device for tested samples control in 

neutron beams, 11:20756 (RA;SU;In Russian) 
CYLINDERS 

Objects of cylindrical shape. For containers see headings such as 

GAS CYLINDERS. 
Corrosion 

Corrosion and wear mechanisms in alcohol fueled engines, 

11:20232 (BA;CA) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA 
Reactor Decommissioning 

Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 


D 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Hadronic Particle Decay 
Recent results on D meson decays from the MARK III, 
11:21294 (R;US) 
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Weak Particle 
Pre-asymptotic effects in inclusive weak decays of charmed 
particles, 11:21329 (R;SU) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DAIRY INDUSTRY 
Energy Conservation 
LACTOBRETAGNE: energy engineering and automation, 
11:20192 (TG;GB) 
DAMS 
Cavities 
Computer assessment of the efficacy of certain geophysical 
techniques for finding voids in earthen dikes, 11:21137 
(R;US) 
DARRIEUS ROTORS 


Aerodynamics 
Aero- and structural-dynamic investigation on a Darrieusrotor. 
Pt. 1. Investigation of the AFM 4 metre Darrieus rotor, 
11:19802 (R;DK;In Danish) 
Performance Testing 
Hot-wire measurements in the wake of a Darrieus rotor, 
11:19734 (RA;DE) 
Test Facilities 
Hot-wire measurements in the wake of a Darrieus rotor, 
11:19734 (RA;DE) 
Torque 
Torque measurements on a Darrieus rotor, 11:19822 (BA;US) 
DATA ACQUISITION SYSTEMS 
Design 


Data acquisition system for environmental monitoring aboard a 
twin-engined aircraft, 11:20920 (BA;US) 
DATA BASE MANAGEMENT 
Parallel Processing 
Database machine architecture for performing aggregations, 
11:21846 (R;US) 
DATA PROCESSING 
Manipulation of unit facts. 
See also SPECTRA UNFOLDING 
Computer Calculations 
Fortran 77 for computing percentiles of large data 
sets, 11:21133 (;GB) 
Devices 


Superconducting 
Signal processing: opportunities for superconductive circuits, 
11:20613 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 
Protection Devices 
Space age telemetry for geothermal well logging - the wireline 
transmission link, 11: 19584 (BA;US) 
Thermal Insulation 
Space age telemetry for geothermal well logging - the wireline 
transmission link, 11:19584 (BA;US) 
DBP 
Structural Chemical Analysis 
Influence of uranyl dibutylphosphate on the UV/VIS 
spectrophotometric online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 
DC SYSTEMS 
Comparative Evaluations 
Study of some features of ac and dc electric power systems for 
a space station, 11:19844 (RA;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECIDUOUS TREES 
See TREES 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
Government Policies 
Decontamination, waste management, and explosives use: US 
DOE Surplus Facilities t Program policy and 
experience, 11:19253 (R;US) 


Information Systems 
Overview of decommissioning and decontamination technical 
information support activities funded by the US Department 
of Energy's remedial action programs, 11:19197 (R;US) 
DECONTAMINATION 
Government Policies 
Decontamination, waste management, and explosives use: US 
DOE Surplus Facilities Management Program policy and 
experience, 11:19253 (R;US) 
Information Systems 
Overview of decommissioning and decontamination technical 
information support activities funded by the US 
of Energy’s remedial action programs, 11:19197 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Analytical Solution 
Study of various models of nuclear interaction potentials: 
nucleon-nucleus and nucleus-nucleus systems, 11:21573 
(R;FR;In French and English) 
Angular Momentum 
Role of rotational degrees of freedom in heavy ion collisions, 
11:21586 (RA;US) 
Nuclear Alignment 
Spin polarization and alignment in heavy-ion reactions, 
11:21578 (R;SU;In Russian) 
Relativistic Range 
Correlation between transverse momentum and multiplicity for 
spherically exploding quark-gluon plasmas, 11:21368 (J;NL) 
Shell Models 
Two-center shell model for deep inelastic collisions of heavy 
ions, 11:21583 (RA;US) 
Spin Orientation 
pin polarization and alignment in heavy-ion reactions, 
11:21578 (R;SU;In Russian) 
Transport Theory 
Dissipative heavy ion collisions, 11:21497 (R;DE) 
DEEP INELASTIC SCATTERING 
Jet Model 
Average multiplications in deep inelastic processes and their 
interpretation, 11:21323 (RA;SU) 
Multiplicity 
Average multiplications in deep inelastic processes and their 
interpretation, 11:21323 (RA;SU) 
Quantum Chromodynamics 
On a joint QCD analysis of deep inelastic and two-particle 
lepton-nucleon processes, 11:21309 (R;SU;In Russian) 
DEFECTS 
Not for CRYSTAL DEFECTS. 
Detection 
Locating surface-connected flaws in ceramics with a bubble 
tester, 11:20399 (BA;US) 
NDE capability modeling from experimental data, 11:20359 
(BA;US) 
Optical nondestructive evaluation of pipe inner wall condition, 
11:20681 (BA;US) 
Requirements of quantitative NDE in developing fracture 
control plans, 11:20356 (BA;US) 
Image Processing 
Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 
Neutron Diffraction 
Studies of stress and fatigue induced defects using small angle 
neutron scattering, 11:20246 (R;US) 
Three-Dimensional Calculations 
Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORESTATION 
Environmental Effects 
Summer frost problems in a locality in Troendelag, 11:19464 
(RA;SE) 





DEFORMATION 
Calculation Methods 
Computational significance of the intermediate configuration 
and hyperelastic stress relations in finite deformation 
lasticity, 11:20609 (R;US) 
DEFORMED NUCLEI 
Energy Levels 
Modeling level structures of odd-odd deformed nuclei, 
11:21500 (R;US) 
Nuclear Models 
Modeling level structures of odd-odd deformed nuclei, 
11:21500 (R;US) 
Particles 


Modeling level structures of odd-odd deformed nuclei, 
11:21500 (R;US) 
ASSING 


Well Stimulation 
Chemical stimulation of coalbed methane wells. Final report, 
1984-1985 project year, 11:19044 (R;US) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAY CIRCUITS 


Devices 
Superconductive delay-line technology and applications, 
11:20611 (R;US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARION) 
See N*RESONANCES 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-1236 RESONANCES 
Absorption 


a studies of the AN interaction, 11:21537 (RA;US) 
Elastic Scattering 


tal studies of the AN interaction, 11:21537 (RA;US) 
Multiple A(1236) - rescattering in nuclear pion absorption, 
11:21550 (RA;US) 
Excitation 


Double-A excitation in the pion absorption, 11:21535 (RA;US) 
Inelastic Scattering 
Experimental studies of the AN interaction, 11:21537 (RA;US) 
Isobar-hole approach to pion-nucleus inelastic scattering, 
11:21540 (RA;US) 
Measurement of **O(a/sup +/-/,*~/sup +./-/p)"*N near the 
3-3 resonance, 11:21447 (RA;US) 
Multiple A(1236) - rescattering in nuclear pion absorption, 
11:21550 (RA;US) 
Production 


Particle 
Quasi-free A isobar production in the ™C(p,d)'*C* reaction, 
11:21449 (RA;US) 
Pion-Nucleon Interactions 
Pion radiative and charge exchange in the A 
resonance, 11:21522 (RA;US) 
DEMONSTRATION PLANTS 


Netherlands wind farm project: State-of-the-art, 11:19780 
(RA;D) 
DENITRIFICATION 


Catalysts 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 
Reaction Kinetics 


New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 
DENMARK 
Wind Power 
Wind energy activities in Denmark, 11:19794 (RA;DE) 
Wind Power Plants 
Prediction of site risk levels associated with failures of wind 
turbine blades, 11:19708 (RA;DE) 
Wind/diesel development program at Risoe National 
Laboratory, 11:19754 (RA;DE) 
Wind Turbines 
Nibe wake measurements project in Denmark, 11:19667 
(RA;DE) 
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DENSIMETERS 
Calibration Standards 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
DENSITOMETERS 


BMFT-UPTF densitometer system test report, 11:20838 
(R;US) 
Performance Testing 
BMFT-UPTF densitometer system test report, 11:20838 
(R;US) 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEASE 
See DNA-ASE 
DEOXYRIBONUCLEIC ACID 


Diagnostic insonation of extra uteri human placentas: no effect 
of lymphocytic sister chromatid exchange, 11:21107 (J;DE) 
DNA-mediated transfer of a human DNA repair gene that 
controls sister chromatid exchange, 11:21001 (J;US) 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPOLARIZATION 
Resonance 
Simple analytic formula for the strength of spin depolarizing 
resonance, 11:20732 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 


Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 

Optimization 

Direct sorbent injection for combined SO2/NO/sub x/ 
removal. Technical progress quarterly report, September- 
December 1985, 11:20874 (R;US) 

Research Programs 

Progress in selection of materials for flue gas desulfurization 

systems, 11:19003 (J;US) 
Residues 

Application of oil agglomeration for effluent control from coal- 

cleaning plants. Final report Aug 78-Aug 80, 11:18999 


Evidence of nonuniqueness and oscillatory solutions in 
computational fluid mechanics, 11:21252 (R;US) 
Unsteady Flow 
Three-dimensional unsteady reactive ae flow analysis 
to predict detonation transition in ted high 
explosives/warheads. Interim report, September 1982-March 
1985, 11:20844 (R;US) 
DEUTERIUM 
Isotope Effects 
— spectroscopy and chemical kinetics of free 
aaa Pion report, 11:20546 (R;US) 
Radii of gyration and screening lengths of polystyrene in 
toluene as a function of concentration, 11:20437 (J;US) 
Studies of elimination reactions and of hydrogen-hydrogen and 
carbon-heteroatom bond cleavage reactions. Progress 
August 1, 1981-December 31, "1985, 11:20571 (R;US) 
Studies of elimination reactions of metal complexes. Final 
report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
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DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Electron Reactions 
Electrofission of the deuteron in the range of the A-resonance 
at four-momentum transfer q? =-0.23 (GeV/c)?, 11:21437 
(R;DE;In German) 
Pion Minus Reactions 
Study of the deuteron break-up reaction 7d—>pn m* 7 at 21 
GeV/c, 11:21443 (R;PL) 
Pion Reactions 
Recurrent equations of the fixed-scatterers approximation, 
11:21446 (R;SU) 
Proton Reactions 
Cluster quasi-elastic knock-out reactions in a nondiffraction 
approximation, 11:21444 (R;SU;In Russian) 
Elastic proton-deuteron backward scattering in one-nucleon- 
exchange approximation, 11:21445 (R;SU) 
TRITIDE 


Raman Spectroscopy 
Analysis of molecular hydrogen using spontaneous Raman 
spectroscopy, 11:20514 (BA;US) 
D TRITIDES 
See DEUTERIUM TRITIDE 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
Inelastic Scattering 
Methodical analysis of inelastic d(CsHs) interactions at 
Psub(d)=8.2 GeV/c with maximum momenta of secondary 
particles, 11:21577 (R;SU;In Russian) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Electromagnetic Form Factors 
Some recent results at the Saclay electron linear accelerator, 
11:21438 (R;FR;In French) 
Multiple Production 
Composite particles and entropy production in relativistic 
nuclear collisions, 11:21340 (RA;US) 
Measurement of pions and light fragments in 0.8 GeV/nucleon 
La + La collisions, 11:21277 (RA;US) 
DEVELOPING COUNTRIES 


See also BRAZIL 
CZECHOSLOVAKIA 
ETHIOPIA 
GREECE 
ICELAND 
IRAN 
KENYA 
ROMANIA 
SPAIN 
TUNISIA 


Biomass Conversion Plants 

Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. Final 
report, 11:19406 (R;AT;In German) 

Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. 
Intermediate report, 11:19407 (R;AT;In German) 

Fertilizer Industry 

Potential for energy efficiency in the fertilizer industry. World 

Bank technical paper, 11:20185 (R;US) 
Renewable Energy Sources 
Status of renewable energy programs in Caribbean Islands, 
11:20092 (R;PR) 
DEVONIAN SHALES 
See BLACK SHALES 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Particle Identification 
In search of pbarN bound states, 11:21298 (BA;GB) 
Particle Production 
In search of pbarN bound states, 11:21298 (BA;GB) 
Photonuclear Reactions 


DeltaN-dibaryon resonances, 11:21525 (RA;US) 
DIBORANE 
See BORANES 


DIBUTYL PHOSPHATE 
See DBP 
DICHLOROMETHANE 
See METHYLENE CHLORIDE 
DIESEL ENGINES 
Data Analysis 
Market share of diesel cars in the USA, 1979-83, 11:20230 
(J;GB) 
Diesel Fuels 
Conversion of a Detroit Diesel Allison two stroke cycle engine 
to natural gas/diesel operation, 11:20223 (RA;US) 
Effects of fuel quality on the performance of a high speed 
diesel engine. Part I. Brake and indicated characteristics, 
11:20227 (RA;US) 
Effects of fuel quality on the performance of a high speed — 
diesel engine. Part II. Combustion parameter c 
11:20228 (RA;US) 
Natural gas for vehicles - the B.C. Research program and 
results, 11:20224 (RA;US) 


Lubricants 
MWM-KD 12 E ‘heavy fuel’-method, 11:20242 (R;DE) 
Market 
Market share of diesel cars in the USA, 1979-83, 11:20230 
(J;GB) 


Conversion of a Detroit Diesel Allison two stroke cycle engine 

to natural gas/diesel operation, 11:20223 (RA;US) 
Performance 

Effects of fuel quality on the performance of a high speed 
diesel engine. Part I. Brake and indicated characteristics, 
11:20227 (RA;US) 

Effects of fuel quality on the performance of a high speed — 
diesel engine. Part II. Combustion parameter c 
11:20228 (RA;US) 

DIFFERENTIAL EQUATIONS 


See also KOLMOGOROV EQUATION 
NEUTRON DIFFUSION EQUATION 


Functional 
On the connection between the solutions of quantum and 
classical triangle equations, 11:21618 (RA;SU) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFUSION 
See also GASEOUS DIFFUSION 
OSMOSIS 


Height 
Introduction of plume rise capability into the transport and 
diffusion codes of the ARIES/ARAC emergency response 
systems (ARAC; ARIES), 11:20913 (R;US) 
Mathematical Models 
Analysis of ARAC participation in the Idaho field experiment, 
11:20914 (R;US) 
Tracer Techniques 
Tracer surface diffusion on uranium dioxide, 11:20402 (J;NL) 
DIGESTER GAS 
See METHANE 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 


Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Redox Reactions 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

DIMETHYLBENZENES 
See XYLENES 
DIODE TUBES 
Electron Beams 

A generalization of the child-langmuir relation for one- 

dimensional time-dependent diodes, 11:20721 (J;US) 





DIOXANE 
Solvent Properties 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:19415 (R;US) 
1,4-DIOXANE 
See DIOXANE 
DIOXIN 
Gas Chromatography 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
DIOXYETHYLENE ETHER 
See DIOXANE 
DIRAC EQUATION 
Analytical Solution 
Relativistic particle in periodic square potential, 11:21353 
(RA;US) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS 
Research Programs 
Development of high effectiveness droplet heat exchangers. 
Annual report, 15 Jun 1981-30 Jun 1982, 11:20660 (R;US) 
DIRECT REACTIONS 
See also TRANSFER REACTIONS 
Research Programs 
[Research in theoretical nuclear physics]. Progress repo! 
November 1, 1982-October 31, 1983, 11:21458 (R;US) 
DIRECTORIES 
Information Retrieval 
Managing a large VM directory, 11:21845 (R;US) 
D 
See ARMS CONTROL 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISLOCATIONS 
Computerized Simulation 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 


Direct thickeners for mobility control of CO2 floods, 11:19071 
G;US) 


Composition 
Microemulsion phase behavior: a thermodynamic modeling of 
the phase partitioning of amphiphilic species, 11:19072 (J;US) 
Conductivity 


Direct thickeners for mobility control of COs floods, 11:19071 
(J;US) 
Phase Studies 
Microemulsion phase behavior: a thermodynamic modeling of 
the phase partitioning of amphiphilic species, 11:19072 (J;US) 


Microemulsion phase behavior: a thermodynamic modeling of 
the phase partitioning of amphiphilic species, 11:19072 (J;US) 
Viscosity 
Direct thickeners for mobility control of CO2 floods, 11:19071 


Calculation of the effective cross sections for atomic 
displacements resulted from impact mechanism under 
electron, neutron and gamma radiation, 11:21611 (R;SU;In 


Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
it 
Method and device for dissolving gas in a liquid, 11:20672 
(TG;GB) 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See DISSOLVED GASES 
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OXYGEN 
DISSOLVERS 
ics 
Employment of radioactive tracers in the hydrodynamic 
definition of the thermal liquefaction unit dissolver. Topical 
report No. 4, 11:18988 (R;US) 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
Boiling Points 
Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 
Gas 
Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 
Yields 
Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 
DISTILLATION EQUIPMENT 
Monitoring 
Gamma scanning of a large distillation column, 11:19089 
(R;CN;CH) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Maintenance 
SSPS monthly data No. 5, July 1985: plant operation report 
and daily operation summary, 11:19522 (R;US) 


SSPS monthly data No. 5, July 1985: plant operation report 
and daily operation summary, 11:19522 (R;US) 
DISTRICT HEATING 
Economics 
Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 11:20058 (BA;US) 
Temperature levels and distribution costs on district heating. 
Main report, 11:20212 (R;NO;In Norwegian) 
Temperature levels and distribution costs on district heating. 
Appendix 1, 11:20213 (R;NO;In Norwegian) 
Temperature levels and distribution costs on district heating. 
Appendix 2 and 3, 11:20214 (R;NO;In Norwegian) 
Heat Pumps 
EFI-VP-SIM. A computer based simulator for electric heat 
pumps, 11:20195 (R;NO;In Norwegian) 


Simplified standard test method for district heating pipes. A 
proposal, 11:20636 (R;SE;In Swedish) 
Systems Analysis 
Distribution costs on district heating, 11:20196 (R;NO;In 
Norwegian) 
DITE TOKAMAK 
Neutral Atom Beam Injection 
Charge exchange observations and analysis in the DITE 
tokamak, 11:21711 (J;NL) 
Plasma Diagnostics 
Charge exchange observations and analysis in the DITE 
tokamak, 11:21711 (J;NL) 
DITHIOLS 
Catalytic Effects 
Studies of elimination reactions and of pees and 
carbon-heteroatom bond cleavage reactions. Progress 
August 1, 1981-December 31, 1985, 11:20571 (R;US) 
DIVERTORS 
See also POLOIDAL FIELD DIVERTORS 
Neoclassical Transport Theory 
Neoclassical transport effects and the H-mode transition, 
11:21688 (J;AT) 
Thickness 
Methods for measuring thickness of liquid metal films, 11:21740 
(R;SU;In Russian) 
DNA 
Metabolism 
Biochemical genetics of Neurospora nuclease. I. Isolation and 
characterization of nuclease (nuc) mutants, 11:21007 (J;GB) 
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Molecular Structure 
Extrachromosomal DNA of pea (Pisum sativum) root-tip cells 
replicates by strand displacement, 11:20999 (J;US) 
DNA ADDUCTS 
Excision Repair 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report, September 1982-July 1983, 11:21090 (R;US) 


Spectroscopy 
Versatility of laser induced fluorescence line narrowing in 
chemical analysis, 11:20526 (BA;US) 
DNA SEQUENCING 
Construction and analysis of DNA sequence libraries from 
flow-sorted chromosomes: practical and theoretical 
considerations, 11:21006 (J;GB) 


Efficiency in cloning and sequencing using the single-stranded 
bacteriophage M13, 11:21005 (J;NL) 
DNA-ASE 
Code number 3.1.4.5. 
Enzyme Activity 
Biochemical genetics of Neurospora nuclease. I. Isolation and 
characterization of nuclease (nuc) mutants, 11:21007 (J;GB) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODECANE 
Solvent Properties 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:19415 (R;US) 
DOLOMITE 
Pneumatic Transport 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, September-November 1985, 
11:19050 (R;US) 


Properties 
Adsorption of select phenol derivatives by dolomite, 11:20977 
G;GB) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 


Quality Control 
Quality control of dosemeters, 11:20824 (R;BR;In Portuguese) 


See DOSEMETERS 
DOUBLET-2 DEVICE 


Octupolar configuration 
Current Density 


Reconstruction of current profile parameters and plasma 
shapes in tokamaks, 11:21678 (J;AT) 
Historical Aspects 
Fusion power research programme at GA Technologies Inc. , 
11:21690 (J;AT) 
DOUBLET-3 DEVICE 


Instability 
Resistive ballooning modes in high-beta tokamaks, 11:21682 
G;AT) 
Heating Systems 
Design of long pulse heating systems for doublet III-D, 
11:21714 (BA;US) 


Fusion power research programme at GA Technologies Inc. , 
11:21690 (J;AT) 
ICR Heating 
Design of long pulse heating systems for doublet III-D, 
11:21714 (BA;US) 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DPA 
See DISPLACEMENT RATES 
DRAINAGE 
Runoff 
Consequential species of heavy metals. Final report, 11:20971 
(R;US) 


Settling Ponds 
Consequential species of heavy metals. Final report, 11:20971 
(R;US) 


See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DRIFT CHAMBERS 
Design 
Prototype drift chamber for high energy heavy ions with a 
large dynamic range, 11:20830 (RA;US) 
P 


erformance 

Prototype drift chamber for high energy heavy ions with a 
large dynamic range, 11:20830 (RA;US) 

DRIFT INSTABILITY 
Diffusion 

Onset of stochasticity and the diffusion approximation in drift 
waves, 11:21709 (J;GB) 


Hamiltonians 
Onset of stochasticity and the diffusion approximation in drift 
waves, 11:21709 (J;GB) 
Stochastic Processes 
Onset of stochasticity and the diffusion approximation in drift 
waves, 11:21709 (J;GB) 
DRILL BITS 


Design considerations for a hard-rock PDC drill bit, 11:19605 
(BA;US) 

Implications of thermal wear phenomena for PDC bit design 
and operation, 11:19076 (BA;US) 


Implications of thermal wear phenomena for PDC bit design 
and operation, 11:19076 (BA;US) 
Performance 
Design considerations for a hard-rock PDC drill bit, 11:19605 
(BA;US) 
Wear 
Implications of thermal wear phenomena for PDC bit design 
and operation, 11:19076 (BA;US) 
Wear Resistance 
Design considerations for a hard-rock PDC drill bit, 11:19605 
(BA;US) 
DRILL HOLES 
See BOREHOLES 
DRILL PIPES 
Computerized Control Systems 
Lost circulation in geothermal wells: Research and 
development status at Sandia, 11:19608 (BA;US) 
Simulation 


Qualification of a computer program for drill string dynamics, 
11:19601 (BA;US) 
Dynamic Loads 
Qualification of a computer program for drill string dynamics, 
11:19601 (BA;US) 
Fluid Flow 
Lost circulation in geothermal wells: Research and 
development status at Sandia, 11:19608 (BA;US) 
Operation 
Qualification of a computer program for drill string dynamics, 
11:19601 (BA;US) 
Response Functions 
Qualification of a computer program for drill string dynamics, 
11:19601 (BA;US) 
DRILL SHIPS 
See SHIPS 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Lost Circulation 
Lost circulation in geothermal wells: Research and 
development status at Sandia, 11:19608 (BA;US) 
Plugging mechanisms in a lost circulation model, 11:19606 
(BA;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING RISERS 
See MARINE RISERS 





DRILLING (ROCK) 
Water Pollution 


DRILLING (ROCK) 
See ROCK DRILLING 
DRINKING WATER 
Water Pollution 
Point-of-use reduction of volatile halogenated organics in 
drinking water. Final report, September 1982-March 1985, 
11:20970 (R;US) 
DROSOPHILA 
Genetic Radiation Effects 
Experiments with drosophila, 11:21054 (RA;DE;In German) 
DRY STORAGE 


Spent fuel behavior under abnormal thermal transients during 
dry storage, 11:19161 (R;US) 
DRYERS, CLOTHES 
See CLOTHES DRYERS 
DRYOUT 
Heat Transfer 
Convective boiling in a narrow concentric annulus, 11:20661 


See VAPOR-DOMINATED SYSTEMS 
DRY-TYPE COOLING TOWERS 

See CLOSED-CYCLE COOLING SYSTEMS 
D-T REACTORS 

See also STEADY-STATE D-T REACTORS 

Breeding Blankets 
Neutronic study of fusion reactor blanket, 11:21737 (R;FR;In 
French) 


MINIMAK: A compact tokamak reactor conceptual design, 
11:21789 (BA;US) 


Conceptual design of fusion experimental reactor (FER). FY 
1983 report, 11:21753 (R;JP;In Japanese) 


See HEAVY WATER 
TRITIUM COMPOUNDS 


DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUBNA SYNCHROCYCLOTRON 
Magnetic Fields 
Magnetic field in the Dubna synchrocyclotron center, 11:20765 


Reduction of noxious s gas and fines emission by dry sorption 
and filtering dust collectors installed behind combustion 
plants. Final report, 11:20700 (R;US;In German) 

DUSTS 
Air Pollution Control 

Cost-effectiveness of dust controls used on unpaved haul roads. 
Volume 1. Results, analysis, and conclusions. Open File 
report, September 1981-April 1984, 11:20905 (R;US) 

Cost-effectiveness of dust controls used on unpaved haul roads 
-Volume 2. Data. Open file report, September 1981-April 
1984, 11:20906 (R;US) 

Concentration 


Aerosol sampling and characterization in the developing US 
oil shale industry, 11:19139 (BA;US) 
Sorption 
Reduction of noxious gas and fines emission by dry sorption 
and filtering dust collectors installed behind combustion 
plants. Final report, 11:20700 (R;US;In German) 


See also PHTHALOCYANINES 
RHODAMINES 


Spectroscopy 
Measurement of small absorbances by picosecond pump-probe 
spectrometry, 11:20495 (J;US) 

DYMAC SYSTEM 

See PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 

See PLUTONIUM 
DYNAMICS (BEAM) 

See BEAM DYNAMICS 
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DYONS 
Hypothetical particles endowed with both electric and magnetic 
charges. 
Electromagnetic Form Factors 
Electric properties of fermion cloud around a monopole, 
11:21326 (R;JP) 
DYSPROSIUM 152 
Energy-Level Transitions 
Using nuclear structure to study the vaporization of hot nuclei, 
11:21502 (RA;US) 
Giant Resonance 
Using nuclear structure to study the vaporization of hot nuclei, 
11:21502 (RA;US) 
DYSPROSIUM 161 TARGET 
Nickel 58 Reactions 
Population of high spin states in very heavy ion transfer 
reactions. The experimental evidence, 11:21496 (R;US) 
Tin 116 Target 
Population of high spin states in very heavy ion transfer 
reactions. The experimental evidence, 11:21496 (R;US) 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
Air Pollution 
Non-anthropogenic gaseous hydrocarbons in the atmosphere, 
11:20872 (R;DE;In German) 
Diffusion 
Recognition criteria of categories of atmospheric stability for 
the Brasimone Site, 11:20859 (R;IT;IT) 
EARTH CRUST 
Geologic Structures 
RSTN receiver structure study: final results, 11:20856 (R;US) 
EARTH MAGNETOSPHERE 


See also MAGNETOTAIL 
PLASMA SHEET 


Convection 
Universal time dependence of nighttime F region densities at 
high latitudes, 11:21220 (R;US) 
Plasma Drift 
IMF B/sub y/-dependent plasma flow and Birkeland currents 
in the dayside magnetosphere. 1. Dynamics Explorer 
observations, 11:21217 (R;US) 
EARTHQUAKES 
See also MICROEARTHQUAKES 
Monitoring 
Seismic studies of a massive hydraulic fracturing experiment, 
11:19623 (BA;US) 
Seismic Waves 
Dynamic response of underground openings in discontinuous 
rock, 11:21134 (R;CA) 
EAST MESA GEOTHERMAL FIELD 
Fluid drift speed and permeability asymmetry: 
research at East Mesa, 11:19571 (BA;US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
Fuel Elements 
Evaluation of EBR-II driver-fuel elements following an 
unprotected station blackout accident, 11:19957 (R;US) 
Loss of Flow 
Evaluation of EBR-II driver-fuel elements following an 
unprotected station blackout accident, 11:19957 (R;US) 
System modeling and simulation at EBR-II, 11:19959 (R;US) 
Reactor Materials 
Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 
Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 


: injection 
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ECCS 
See also CORE FLOODING SYSTEMS 
Functions 
Main Steam Line break experiment at ROSA III - RUN 952. 
Standard Run with full ECCS, 11:19973 (R;JP) 
ECHOGRAPHY 
See ULTRASONOGRAPHY 
ECOLOGY 
See also RADIOECOLOGY 
Information Systems 
Locating machine-readable ecological data, 11:20871 (R;US) 
Research Programs 
Summaries of Idaho National Engineering Laboratory 
Radioecology and Ecology Program's waste management 
related studies, 11:20952 (R;US) 
ECONOMIC POLICY 
Meetings 
Lectures of session 7 of the 6. scientific conference on energy 
economy of Ingenieurhochschule Zittau, 11:20037 (R;DD;In 


German) 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 


See MICROWAVE RADIATION 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
ELASTOMERS 
Acoustic Testing 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 
Chemical Composition 
Geothermal elastometer--a firm reality, 11:19604 (BA;US) 
Shock Waves 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 


Properties 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 


Properties 
Geothermal elastometer--a firm reality, 11:19604 (BA;US) 
ELECTRIC APPLIANCES 
Energy 


residential end-use load shapes (RP2145-3), 
11:20129 (RA;US) 
Energy Efficiency 
Survey of conditional energy demand models for estimating 
residential end-use energy consumption, 11:20123 (RA;US) 
Induction 
Induction-heating range ”Joycook KZ-1600T", 11:20160 
(TJ;GB) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


Prospects for advanced storage battery technologies, 11:20027 
(BA;US) 
Energy Source Development 
The mission and status of the U.S. Department of Energy’s 
battery we storage program, 11:20025 (BA;US) 
Molten Salts 
New battery types with nonaqueous inorganic electrolytes, 
11:20022 (R;DK;In Danish) 
Performance Testing 
New battery types with nonaqueous inorganic electrolytes, 
11:20022 (R;DK;In Danish) 
Prospects for advanced storage battery technologies, 11:20027 
(BA;US) 


Research Programs 
The mission and status of the U.S. Department of Energy's 
battery energy storage program, 11:20025 (BA;US) 
T Assessment 
Advanced vehicle systems assessment. Volume 4: supporting 
analyses, 11:20241 (R;US) 
Uses 
Prospects for advanced storage battery technologies, 11:20027 
(BA;US) 
Technical and Economic Assessments of Electrochemical 
Energy Storage Systems. Volume 1. Executive summary. 
Final report, September 1978-May 1985, 11:20021 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Structure and electrical properties of Au contacts to GaAs, 
11:20697 (R;US) 
Fabrication 
Ink jet printing of silver metallization for photovoltaics. 
Quarterly technical report, 10/1/85-12/31/85, 11:19443 


Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Technical status report, 
June 8-August 2, 1985, 11:21114 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
See also HOMOPOLAR GENERATORS 


Doubly-fed variable speed generating system testing, 11:19819 
(BA;US) 
Operation 
Electricity generation at fixed frequency with variable speed 
WECS, 11:19739 (RA;DE) 
Performance Testing 
Doubly-fed variable speed generating system testing, 11:19819 
(BA;US) 


Specifications 
Electricity tion at fixed frequency with variable speed 
WECS, 11:19739 (RA;DE) 
Stirling Engines 
Development of Stirling engine in FY 1984, 11:20146 (R;JP) 
ELECTRIC MOTORS 
Energy Efficiency 
Cost comparison of natural-gas reciprocating engines and 
electric motors in variable-load industrial applications. 
Topical report Dec 84-Mar 85, 11:20183 (R;US) 
Life-Cycle Cost 
Cost comparison of natural-gas reciprocating engines and 
electric motors in variable-load industrial applications. 
Topical report Dec 84-Mar 85, 11:20183 (R;US) 
ELECTRIC POWER 
See also SURPLUS POWER 
Data Compilation 
Alaska electric power statistics, 1960-1984. Tenth edition, 
11:20084 (R;US) 
Demand Factors 
Customer attitudes and response to load management (EPRI 
RDS-95), 11:20132 (RA;US) 
Weather normalization of electricity sales (RP1922), 11:20207 
(RA;US) 
Prices 
Pricing cogenerated electricity, 11:20088 (BA;US) 
Sales 


Description of the commercial forecasting methodology used 
at Boston Edison Company, 11:20126 (RA;US) 

HELM: its apprenticeship at the Tennessee Valley Authority, 
11:20202 (RA;US) 

Load forecasting for small utility systems (RP1985), 11:20209 
(RA;US) 

Short-run forecasting of electricity sales: a comparison of new 
methodologies (RP2279), 11:20206 (RA;US) 





Weather normalization of electricity sales (RP1922), 11:20207 
(RA;US) 

Weather normalization of electricity sales and use of time 
varying coefficients: an application of EPRI RP1922 
(WENS) in the Georgia Power Company, 11:20134 (RA;US) 

Uses 
Role for electricity in agriculture, 11:20085 (R;US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 


Compilation 
Electric Power Monthly, December 1985, 11:20078 (R;US) 


Energy-related manpower, 1985, 11:21824 (R;US) 

Energy Conservation 
Data on demand-side programs needed for utility integrated 

resource planning, 11:20077 (R;US) 
Measuring the impact of utility residential conservation 
programs: two case studies (RP1587), 11:20124 (RA;US) 

Heat Storage 
Review of last year’s COMMEND activities, 11:20198 

(RA;US) 

Institutional Factors 

Potential institutional changes in the electric utility industry, 
11:20086 (R;US) 

Load Management 

Customer attitudes and response to load management (EPRI 
RDS-95), 11:20132 (RA;US) 

Data on demand-side programs needed for utility integrated 
resource planning, 11:20077 (R;US) 

Demand-side management, 11:20205 (RA;US) 

Estimating residential end-use load shapes (RP2145-3), 
11:20129 (RA;US) 

Evaluating sample designs for load research, 11:20199 (RA;US) 

HELM: its apprenticeship at the Tennessee Valley Authority, 
11:20202 (RA;US) 

Helm utility early user report, 11:20201 (RA;US) 

Hourly Electric Load Model (RP1955): model overview and 
transfer, 11:20200 (RA;US) 

Measuring the impact of conservation and load management 
programs (RP2152), 11:20127 (RA;US) 

Overview of transferability research: residential response to 
time-of-use rates (RP1956), 11:20131 (RA;US) 

PGandE’s experience with the Hourly Electric Load Model, 
11:20203 (RA;US) 

Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 

Residential end-use load shape estimation (RP2145-1), 11:20130 
(RA;US) 

Review of last year’s COMMEND activities, 11:20198 
(RA;US) 

Short range predicition of windspeeds: A system-theoretic 
approach, 11:19744 (RA;DE) 

Transferability of direct load control program results 
(RP2047), 11:20204 (RA;US) 

Utility application of COMMEND: Lincoln Electric System, 
11:20125 (RA;US) 


Short-run forecasting of electricity sales: a comparison of new 
methodologies (RP2279), 11:20206 (RA;US) 
Off-Peak Energy 
Technical and Economic Assessments of Electrochemical 
Energy Storage Systems. Volume 1. Executive summary. 
Final report, September 1978-May 1985, 11:20021 (R;US) 
Peak Load 
LNG peakshaving plant costs update, 11:19123 (R;US) 
Planning 
Introduction: the Demand and Conservation Program, 
11:20197 (RA;US) 
Prices 
Energy price dynamics and U.S. depressions: recent analogies, 
11:20090 (BA;US) 


Rate Structure 
Innovative rate design survey RP 2381-5, 11:20208 (RA;US) 
Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 
Technology Transfer 
Introduction: the Demand and Conservation Program, 
11:20197 (RA;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 


ELECTROMAGNE7TS 
SWITCHES 


Damage 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Performance Testing 
Fire protection and hydrogen burn equipmeni survival 
research, 11:20002 (R;US) 
Quality Assurance 
Equipment Qualification Data Base user manual, 11:19903 
(R;US) 
Thermal Stresses 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
ELECTRICAL INSULATION 
Heating 
Suppression of insulator charging during secondary-ion mass 
spectroscopy and scanning electron microscopy, 11:20394 
(J;US) 
Ton Microprobe Analysis 
Suppression of insulator charging during secondary-ion mass 
troscopy and scanning electron microscopy, 11:20394 
(J;US) 
Lifetime 
Influence of partial discharges on the electric life 
characteristics of epoxy mica insulation, 11:20471 (TG;GB) 
Mass Spectroscopy 
Suppression of insulator charging during secondary-ion mass 
spectroscopy and scanning electron microscopy, 11:20394 
(J;US) 
Physical Radiation Effects 
Aging of nuclear power plant safety cables, 11:20435 (R;US) 
Scanning Electron Microscopy 
Suppression of insulator charging during secondary-ion mass 
spectroscopy and scanning electron microscopy, 11:20394 
(J;US) 
ELECTRICAL INSULATORS 
Mass Spectroscopy 
Some advances in inorganic analytical Mass Spectrometry, 
11:20521 (BA;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Comparative Evaluations 
Advanced vehicle systems assessment. Volume 4: supporting 
analyses, 11:20241 (R;US) 
Electric Batteries 
Advanced vehicle systems assessment. Volume 4: supporting 
analyses, 11:20241 (R;US) 
ELECTROCHEMISTRY 
Meetings 
Workshop on the frontiers of theoretical and experimental 
electrochemistry, 11:20587 (R;US) 
ELECTRODES 
Additives 
Evaluation of calcium hydroxide additives in secondary zinc 
electrodes, 11:20026 (BA;US) 
Chemical Reaction Kinetics 
Extension of DC transient techniques to the nonlinear current 
density-overpotential range and the limitations of linearized 
approximations, 11:20024 (J;US) 
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Direct Current 
Extension of DC transient techniques to the nonlinear current 
density-overpotential range and the limitations of linearized 
approximations, 11:20024 (J;US) 


Extension of DC transient techniques to the nonlinear current 
density-overpotential range and the limitations of linearized 
approximations, 11:20024 (J;US) 


The periodic electrodeposition of CdTe, 11:20464 (BA;US) 
Fabrication 
Evaluation of calcium hydroxide additives in secondary zinc 
electrodes, 11:20026 (BA;US) 
Interfaces 
X-ray studies of the solid-electrolyte interface, 11:20584 (R;US) 
N-Type Conductors 
The effects of surface energetics on the cyclic voltammetry of 
metallocenes at nonilluminated n-InP electrodes, 11:20023 
G;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Electroreduction in aqueous media, saturation of polycyclic 
aromatics (Tetrabutylammonium hydroxide), 11:20586 
(R;US) 


Underpotential deposition of copper on gold and effects of 
thiourea studied by AC impedance, 11:20315 (BA;US) 
Interfaces 
X-ray studies of the solid-electrolyte interface, 11:20584 (R;US) 
ELECTROLYTIC CELLS 
Evaluation 
Comparing study about the research project concerning the 
improvement of the electrolytic hydrogen production. Final 
report, 11:19384 (R;XE) 


Comparing study about the research project concerning the 
improvement of the electrolytic hydrogen production. Final 
report, 11:19384 (R;XE) 

ELECTROMAGNETIC FIELDS 

Forces on neutral atoms due to electromagnetic fields. Annual 
summary report, September 1, 1984-August 31, 1985, 
11:20616 (R;US) 

Biological Effects 

Extremely low frequency (elf) communications system 
ecological monitoring program. Summary of 1984 progress. 
Technical report, 1 January-31 December 1984, 11:21113 
(R;US) 

Mathematical Models 

Electromagnetic fields in 3-D for various cavity antennas and 

Faraday shields, 11:21735 (R;US) 
ELECTROMAGNETS 


See also SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 


Computer-Aided Design 
Revision of and documentation for the standard version of the 
POISSON group codes, 11:20722 (J;US) 
Poisson 
Revision of and documentation for the standard version of the 
POISSON group codes, 11:20722 (J;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM ION SOURCES 
Power Supplies 
VIS-10 powerful, high-voltage source with thyristor control 
and stabilization, 11:20761 (R;SU;In Russian) 
ELECTRON BEAMS 
Acceleration 
The free-electron laser variable bridge coupler, 11:20742 (J;US) 
Beam Monitoring 
Charged particle beam monitoring by means of synchrotron 
radiation, 11:20736 (RA;SU;In Russian) 


Recovery 
The free-electron laser variable bridge coupler, 11:20742 (J;US) 
Lifetime 
Pressure and lifetime behavior of NSLS storage rings, 11:20798 
(R;US) 


ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Performance 
Performance of the Antares large area cold cathode electron 
gun, 11:21821 (BA;US) 
ELECTRON MICROPROBE ANALYSIS 
Calibration Standards 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
ELECTRON MICROSCOPY 
Replicas 
Application of extraction replicas and analytical electron 
microscopy to precipitate phase studies, 11:20379 (BA;US) 
ELECTRON REACTIONS 
Breakup Reactions 
Electrofission of the deuteron in the range of the A-resonance 
at four-momentum transfer q? =-0.23 (GeV/c)?, 11:21437 
(R;DE;In German) 
Reviews 
Electromagnetic probes of nucleons and nuclei, 11:21296 
(R;US) 
ELECTRON RINGS 
Equilibrium 
Self consistent theory of high current electron rings, 11:21708 
(J;GB) 
Self-Consistent Field 
Self consistent theory of high current electron rings, 11:21708 
(J;GB) 
ELECTRON SPECTROMETERS 


Double electron spectrometer, 11:20823 (RA;SU;In Russian) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also AMPLIFIERS 
POWER SUPPLIES 


Superconducting Devices 
Signal processing: opportunities for superconductive circuits, 
11:20613 (R;US) 
ELECTRON-ION COLLISIONS 
Inner-Shell Ionization 
Many-electron effects in electron-impact ionization of multiply 
charged ions, 11:21246 (J;NL) 
ELECTRON-NUCLEON INTERACTIONS 
P Invariance 
Polarization effects in direct and inverse boson 
electroproduction on nucleons in QCD, 11:21322 (RA;SU;In 
Russian) 
Weak Neutral Currents 
Polarization effects in direct and inverse boson 
electroproduction on nucleons in QCD, 11:21322 (RA;SU;In 
Russian) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Hadron production in e* e~ annihilation. QCD and 
hadronization, 11:21357 (R;US) 
On virtual W-boson contribution to the processes of the e* e > 
y + neutrals type, 11:21313 (R;SU) 
Particle Production 
On virtual W-boson contribution to the processes of the e* e > 
y + neutrals type, 11:21313 (R;SU) 
Reviews 
Experimental tests of gauge theories, 11:21259 (RA;XC) 
ELECTRONS 
Angular Distribution 
Triply differential studies of atomic and molecular 
photoionization using synchrotron radiation. Final report, 
June 1, 1980-September 30, 1985, 11:21226 (R;US) 
Magnetic Fields 
Aharonov-Bohm effect. The role of a magnetic field in 
understanding the Aharonov-Bohm effect, 11:21391 
(RA;SU;In Russian) 





Particle Production 
Direct electron production, 11:21287 (RA;US) 
Velocity 

Evaluation method of electron velocity distribution from soft-x 
ray radiation spectrum in lower hybrid current drive 
experiment, 11:21662 (R;JP;In Japanese) 

Wave Functions 

Aharonov-Bohm effect. The role of a magnetic field in 
understanding the Aharonov-Bohm effect, 11:21391 
(RA;SU;In Russian) 

ELECTROSTATIC PRECIPITATORS 
Performance 

Development of advanced ESFF (electrical stimulation of 
fabric filtration) technology. Final report, May 1982-May 
1985, 11:20908 (R;US) 

ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELMO BUMPY TORUS 
Plasma Instability 
Effect of magnetic bending on the EBT high-frequency modes, 
11:21664 (R;US) 

Radial mode structure of curvature-driven instabilities in EBT, 

11:21639 (R;US) 
EMC EFFECT 

A-dependence of structure functions and multiquark clusters in 
nuclei, 11:21574 (R;SU) 

Nucleon color oscillations in nuclei and the EMC-effect, 
11:21565 (R;SU) 

Reviews 
Experimental status of the EMC effect, 11:21591 (R;GB) 

EMERGENCIES 

See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 

See ECCS 
EMISSION SPECTROSCOPY 

See also FLUORESCENCE SPECTROSCOPY 

ICP-FTS. a new analytical tool? Potentials and problems, 
11:20486 (R;US) 

EMPHYSEMA 
Pathogenesis 
Comparison of starvation and elastase models of emphysema in 
the rat, 11:21029 (J;US) 
EMPLOYEES 
See PERSONNEL 
EMPLOYMENT 
Forecasting 
Energy-related manpower, 1985, 11:21824 (R;US) 
EMULSIONS 
Fluid Flow 

Filtration model for the flow of dilute, stable emulsions in 
porous media. I. Theory, 11:19068 (J;GB) 

Filtration model for the flow of dilute, stable emulsions in 
porous media. II. Parameter evaluation and estimation, 
11:19069 (J;GB) 

END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDOXAN 
Toxicity 

Pulmonary toxicity of cyclophosphamide: a 1-year study, 

11:21102 (J;US) 
ENERGY 
See also GEOTHERMAL ENERGY 


Bibliographies 
Publications list 1982, 11:21826 (R;AU) 
Employment 
Energy-related manpower, 1985, 11:21824 (R;US) 
F 
World energy perspective, 11:20072 (R;US) 
Heat Storage 
Thermal storage of energy in the region up to 850 degrees C, 
11:20020 (R;SE;In Swedish) 
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Information Systems 
Comprehensive program and plan for Federal Energy 
Education, extension and information activities: annual 
revisions. Ninth Report to Congress, 11:20108 (R;US) 
Market 
Annual energy outlook 1985, with projections to 1995, 
11:19095 (R;US) 
Planning 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Research Programs 

Proposal to the Department of Energy for institutional 

funding. Final report, 11:21823 (R;US) 
ENERGY ANALYSIS 
Meetings 

Energy technology XII: proceedings. Prices and uses. , 

11:21829 (B;US) 
ENERGY CONSERVATION 

Data on demand-side programs needed for utility integrated 
resource planning, 11:20077 (R;US) 

Energy conserved and costs saved by small and medium-size 
manufacturers. 1983-84 EADC Program period, 11:20170 
(R;US) 

Role of evaluation results in the Bonneville Power 
Administration's conservation assessment and demand 
forecasting models: present uses and future directions, 
11:20148 (R;US) 

US industrial sector energy conservation savings, 11:20186 
(R;US) 

Automation 

Energy efficient use of building service systems. Preliminary 

study, 11:20136 (R;FI;In Finnish) 
Research 

NRC energy conservation roundtable answers to questions 
relative to Session IV: the role of the national laboratories 
and major institutional contractors, 11:20107 (R;US) 

Energy Models 

Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 

Evaluation 

Investigation of factors affecting the success of facility energy 
conservation at Air Force installations. Master's thesis, 
11:20109 (R;US) 

Federal Assistance Programs 

Comprehensive program and plan for Federal Energy 
Education, extension and information activities: annual 
revisions. Ninth Report to Congress, 11:20108 (R;US) 

Demonstration program to increase private sector participation 
in community-based conservation programs. Volume II. 
Final report, 11:20063 (R;US) 

Financial Assistance 

Statement on the Department of Energy fiscal year 1985 
conservation budget request for buildings and community 
systems, 11:20139 (R;US) 

Trends report of energy assistance programs in the fifty states, 
1979-1984, 11:20066 (R;US) 

Financial Incentives 

Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 

REEPS experience in Florida: application of EPRI’s residential 
end-use energy planning system to conservation issues in 
Florida, 11:20122 (RA;US) 

Investment 

Measuring the impact of utility residential conservation 

programs: two case studies (RP1587), 11:20124 (RA;US) 
Legal Incentives 

REEPS experience in Florida: application of EPRI’s residential 
end-use energy planning system to conservation issues in 
Florida, 11:20122 (RA;US) 


it 
FY 1984 annual report on in-house energy management, 
11:20064 (R;US) 
Measuring the impact of utility residential conservation 
programs: two case studies (RP1587), 11:20124 (RA;US) 
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Measuring the impact of conservation and load management 
programs (RP2152), 11:20127 (RA;US) 
Research Programs 
Introduction: the Demand and Conservation Program, 
11:20197 (RA;US) 
Transfer 


Technology 
Guidelines for technology transfer planning. Task Order No. 
5/105. Final report, 11:20062 (R;US) 
ENERGY CONSUMPTION 
Attitudes 
Predicting summer energy consumption from homeowners 
attitudes, 11:20215 (J;US) 
Data Analysis 
Residential end-use load shape estimation (RP2145-1), 11:20130 
(RA;US) 
Econometrics 
Residential end-use energy planning system, 11:20121 (RA;US) 
Survey of conditional energy demand models for estimating 
residential end-use energy consumption, 11:20123 (RA;US) 
Economic Elasticity 
Measuring the impact of conservation and load management 
programs (RP2152), 11:20127 (RA;US) 
F 


orecasting 
Residential end-use energy planning system, 11:20121 (RA;US) 
Planning 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Research Programs 
Survey of conditional energy demand models for estimating 
residential end-use energy consumption, 11:20123 (RA;US) 
ENERGY DEMAND 
Fuel choice decision making in industrial energy models 
examined by the Energy Model Forum 8, 11:20029 (R;US) 
Guidelines for DOE Long Term Civilian Research and 
Development. Volume V. Report of the Demand Panel for 
the ERAB long-range energy R and D strategy study, 
11:20052 (R;US) 
Economic Elasticity 
Impact of improved mileage on gasoline consumption, 11:20161 
G;US) 
Survey of conditional energy demand models for estimating 
residential end-use energy consumption, 11:20123 (RA;US) 
ENERGY EFFICIENCY 
Economic Impact 
Impact of improved mileage on gasoline consumption, 11:20161 
(J;US) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Site Selection 
LANDSAT-4 TM image data quality analysis for energy- 
related applications, 11:20623 (R;US) 
ENERGY MANAGEMENT SYSTEMS 
Office Buildings 
Energy management in public housing administration by using 
computers, 11:20151 (R;DK;In Danish) 
ENERGY MODELS 
Evaluation 
Validating allocation functions in energy models: an 
experimental methodology, 11:20031 (J;US) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Alaska’s energy plan, 1986. Volume I. Executive summary, 
11:20074 (R;US) 
F 
Energy perspectives 1970-1995. Problems forecasts policy 
(Sweden), 11:20075 (R;SE) 
Global Aspects 
Development of world market prices of fuels. Preliminary 
study, 11:20038 (R;FI;In Finnish) 


Energy technology XII: proceedings. Prices and uses. , 
11:21829 (B;US) 


Guidelines for DOE Long Term Civilian Research and 
Development. Volume V. Report of the Demand Panel for 


the ERAB long-range energy R and D strategy study, 
11:20052 (R;US) 
ENERGY SOURCE DEVELOPMENT 


Energy-related manpower, 1985, 11:21824 (R;US) 
Environmental Impact Statements 

Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 

Environmental Impacts 

Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations. Appendix B. Components 
of an Arctic terrestrial environmental research program, 
11:20949 (R;US) 

Effects of perturbation of tundra drainage systems on 
ecosystems dynamics of tundra and riparian vegetation. 
Progress report, 1 July 1984-31 December 1985, 11:20927 
(R;US) 

Institutional Factors 

Review and analysis of the adequacy of the legal and 
institutional framework for geothermal development in 
Washington State, 11:19590 (R;US) 

Legal Aspects 

Review and analysis of the adequacy of the legal and 
institutional framework for development in 
Washington State, 11:19590 (R;US) 

ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 


Aerial 
LANDSAT-4 TM image data quality analysis for energy- 
related applications, 11:20623 (R;US) 
ENERGY STORAGE SYSTEMS 


PBFA II energy storage section design, 11:21812 (BA;US) 
ENERGY SUBSTITUTION 
Energy Policy 
Energy in our future, 11:20034 (R;DE;In German) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Allocations 
Priorities and allocations support for energy: keeping energy 
programs on schedule, 11:20073 (R;US) 
Resource Potential 
Energy plan for Narsaq (Greenland), 11:20070 (R;DK;In 
Danish) 


ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also ENERGY MANAGEMENT SYSTEMS 

ENERGY STORAGE SYSTEMS 
GEOPRESSURED SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 


International 
Preparatory study of integrated energy systems (IES), 11:20053 
(R;SE;In Swedish) 
Meetings 
Energy technology XII: proceedings. Prices and uses. , 
11:21829 (B;US) 


Planning 
ry study of integrated energy systems (IES), 11:20053 
(R;SE;In Swedish) 
Recommendations 
Preparatory study of integrated energy systems (IES), 11:20053 
(R;SE;In Swedish) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 





Simulation 
Finite element model evaluation of barrier configurations to 


reduce infiltration into waste structures: 
results and design considerations, 11:19325 (BA;US) 
Mathematical Models 
Finite element model evaluation of barrier configurations to 
reduce infiltration into waste disposal structures: 
results and design considerations, 11:19325 (BA;US) 
ENGINEERING PERSONNEL 


Energy-related manpower, 1985, 11:21824 (R;US) 
ENGINEERS 


Training 
NDE education of engineers: the next step, 11:20688 (BA;US) 
The need for NDE education for engineers, 11:20687 (BA;US) 
ENGLAND 
See UNITED KINGDOM 
ENVIRONMENT 
Aerial Monitoring 
LANDSAT-4 TM image data quality analysis for energy- 
related applications, 11:20623 (R;US) 


Publications list 1982, 11:21826 (R;AU) 
Information Systems 
Locating machine-readable ecological data, 11:20871 (R;US) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
Comparative Evaluations 
Bayesian methods for estimation of environmental quality from 
synthetic fuel byproducts data, 11:19037 (R;US) 
Decision Making 
Bayesian methods for estimation of environmental quality from 
synthetic fuel byproducts data, 11:19037 (R;US) 
ENVIRONMENTAL CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL EXPOSURE PATHWAY 
Computerized Simulation 
Onsite disposal of commercial radioactive waste: the 
onsite/MAXI1 computer program, 11:19352 (R;US) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
What are cumulative impacts all about, 11:20932 (R;US) 
Global 
Hierarchy theory and global change, 11:20857 (R;US) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 
Unified transport model for organics, 11:20867 (R;US) 
EPA 
See US EPA 
EPOXIDES 
Bulk Density 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 


Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 

Materials 


Composite structural materials, 11:20415 (R;US) 


Ultrasonic characterization of changes in viscoelastic 
properties of epoxy during cure, 11:20420 (BA;US) 
UV cured epoxide coating, 11:20454 (R;US) 


A fiber optic damage monitor, 11:20468 (BA;US) 
Elasticity 
Ultrasonic characterization of changes in viscoelastic 
properties of epoxy during cure, 11:20420 (BA;US) 
Electric Conductivity 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
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Electrical Properties 
Influence of partial discharges on the electric life 
characteristics of epoxy mica insulation, 11:20471 (TG;GB) 
Electrical Testing 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
Infrared Spectra 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Nondestructive Testing 
A fiber optic damage monitor, 11:20468 (BA;US) 
Quantitative Chemical Analysis 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Ultrasonic Testing 
Ultrasonic characterization of changes in viscoelastic 
properties of epoxy during cure, 11:20420 (BA;US) 
Viscosity 
Ultrasonic characterization of changes in viscoelastic 
properties of epoxy during cure, 11:20420 (BA;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
Research Programs 
REEPS experience in Florida: application of EPRI’s residential 
end-use energy planning system to conservation issues in 
Florida, 11:20122 (RA;US) 
REEPS in the Pacific Northwest: preliminary results, 11:20120 
(RA;US) 
Residential end-use energy planning system, 11:20121 (RA;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
Lagrangian Function 
Prompt form of relativistic equations of motion in a model of 
singular lagrangian formalism, 11:21617 (RA;SU;In Russian) 
ERBIUM 156 
Energy Levels 
HERA, the Berkeley Array, and early results, 11:20833 (R;US) 
ERBIUM 158 
Energy Levels 
HERA, the Berkeley Array, and early results, 11:20833 (R;US) 
ERBIUM 166 TARGET 
Krypton 86 Reactions 
Dissipative heavy ion collisions, 11:21497 (R;DE) 
ERBIUM 168 
Energy Levels 
On the structure of nonrotational states of deformed nuclei, 
11:21498 (R;SU) 
ERYTHROCYTES 


Development of a kit for RBC labelling with /sup 99m/Tc and 
its clinic evaluation, 11:21014 (R;AR;SP) 
ESCHERICHIA COLI 
Radiosterilization 
Bacterial inactivation by means of ionizing radiation, 11:21058 
(R;TW;In Chinese and English) 
ESTERS 
Includes esters of organic and inorganic acids. 
See also CARBOXYLIC ACID ESTERS 
Yields 
Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 
ESTUARIES 
Water Pollution 
Observations of the suspended matter distribution dynamics in 
the Elbe estuary from time series aerial photographs, 
11:20964 (R;DE) 
ETA-298¢ RESONANCES 
Particle Decay 
Gluon decolouration mechanism and hadron decays of C-even 
charmonium levels, 11:21310 (R;SU) 
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ETA-C RESONANCES 
See ETA-2980 RESONANCES 
1,2-ETHANEDITHIOL 
See DITHIOLS 
ETHANOL 
Solvent Properties 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
Yields 
Production of ethanol from municipal solid wastes (MSW) by 
immobilized growing yeast cells, 11:19418 (R;IT) 
Production of ethanol by immobilized living yeast cells, 
11:19417 (R;US) 
ETHINE 
See ACETYLENE 
ETHIOPIA 
Wind Power 
Evaluation of wind energy availability of Ethiopia, 11:19648 
(RA;DE) 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Absorption Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Chemisorption 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Electrical Properties 
Superconducting and electrical properties of (BEDT-TTF ls 
at ambient pressure, 11:20561 (J;GB) 
Molecular Structure 
Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF pls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) ; 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
\vity 


Superconducti: 
Superconducting and electrical properties of (BEDT-TTF)ls 
at ambient pressure, 11:20561 (J;GB) 
Transition Temperature 
Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF):ls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
XYLIC ACID 
See ACRYLIC ACID 


See ACETYLENE 
EUCALYPTUSES 
Cultivation Techniques 
Potential of eucalyptus grandis for biomass production in 
Florida, 11:19501 (BA;GB) 
Resource Assessment 
Potential of eucalyptus grandis for biomass production in 
Florida, 11:19501 (BA;GB) 
EUROPEAN COMMUNITIES 
Radioactive Waste Disposal 
Disposal of radioactive waste in the European community, 
11:19268 (TJ;GB) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 


EUROPIUM 
Oxidation 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
Photolysis 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
Reduction 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EXCAVATION 
Environmental Effects 
Reconnaissance observations of long-term natural vegetation 
recovery in the Cape Thompson region, Alaska, and 
additions to the checklist of flora, 11:20950 (R;US) 
EXCHANGE (CHARGE) 
See CHARGE EXCHANGE 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE INTERACTIONS 
Not for chemical reactions. 
Deuteron Reactions 
Deuteron properties of the coupled NN, AA and NN* system, 
11:21527 (RA;US) 
EXCITED STATES 
Delta-1236 Resonances 
Study of low lying A(1236)-anti-N states in *C/sup */, 
11:21450 (RA;US) 
Pion-Nucleon Interactions 
M1 transition and magnetic moments in the Pb-region and the 
role of the A, 11:21501 (RA;US) 
EXHAUST GASES 


Screening 
In vitro evaluation of the tumor-promoting potential of diesel- 
exhaust-particle extracts, 11:19094 (J;US) 
EXOTIC RESONANCES 
Particle Decay 
Exotic events at a p anti p collider: excited quark or excited 
color boson, 11:21312 (R;SU;In Russian) 
Particle Production 
Exotic events at a p anti p collider: excited quark or excited 
color boson, 11:21312 (R;SU;In Russian) 
EXPERIMENT PLANNING 
Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
Bibliographies 
Publications list 1982, 11:21826 (R;AU) 
EXPLORATORY WELLS 
MWD Systems 
A geothermal lost circulation zone mapping tool, 11:19588 
(BA;US) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Blast Effects 
Gas explosion characterization, wave propagation. (Half-scale 
experiments). Vol. 2. Final report, 11:20691 (R;XE) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE CHAMBERS 


Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Technical status report, 
June 8-August 2, 1985, 11:21114 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 





EXTENSIVE AIR SHOWERS 
Radiowave Radiation 
Production mechanism of radio pulses from large extensive air 
showers, 11:21200 (RA;US) 

EXTRACTION (SOLVENT) 

See SOLVENT EXTRACTION 
EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
; Weak Particle Decay 
Pre-asymptotic effects in inclusive weak decays of charmed 
particles, 11:21329 (R;SU) 
F REGION 
Charge Density 
Universal time of nighttime F region densities at 
high latitudes, 11:21220 (R;US) 
F-2030 RESONANCES 
See F MESONS 
FABRIC FILTERS 
Air Pollution Abatement 
Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 
Reduction of noxious gas and fines emission by dry sorption 
and filtering dust collectors installed behind combustion 
plants. Final report, 11:20700 (R;US;In German) 


Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 

Performance 

Development of advanced ESFF (electrical stimulation of 
fabric filtration) technology. Final report, May 1982-May 
1985, 11:20908 (R;US) 

FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FALLOUT DEPOSITS 

Environmental Impacts 
Predicted erosion and sediment delivery of fallout plutonium, 
11:20948 (BA;US) 
FALLOUT PARTICULATES 
See PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Land Use 

Assessing impacts of energy projects on prime farmland, 
11:20050 (BA;US) 

Power Generation 
An energy-in 


environment-compliance tropical dairy 
farm, 11:19412 (BA;US) 
Conservation 


Soil 
Assessing impacts of energy projects on prime farmland, 
11:20050 (BA;US) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
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FAST NEUTRONS 
Transmission 
Accuracy estimation on neutron penetration calculation 
through concrete shield with PALLAS codes using bunched 
component nuclides of concrete, 11:21606 (R;JP;In Japanese) 
FAST REACTORS 


See also FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
HPRR REACTOR 
IBR-2 REACTOR 


Criticality 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
Reaction Kinetics 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
Reactor Cores 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
FASTBUS SYSTEM 
General purpose Fastbus master (GPM) and memory module 
(DSM) for online applications, 11:20695 (R;CH) 
Introduction to the Fastbus, 11:21844 (R;US) 
FASTENING 


Meetings 
Welding, Bonding and Fastening, 1984, 11:20285 (R;US) 
FASTING 
Biological Effects 
ison of starvation and elastase models of emphysema in 
the rat, 11:21029 (J;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATHEAD MINNOW 
Behavior 
Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Fuel Cans 
Tensile and creep properties of DT2203Y05 dispersion- 
strengthened ferritic steel tubes, 11:20250 (R;BE) 
Public Relations 
Ingenuous sovereign: On the relation of state and industry with 
high technology, 11:20055 (R;DE;In German) 
Spent Fuels 
New concepts of fast breeder reprocessing, 11:19148 (R;DE) 
FCA REACTOR 
Calibration Standards 
FCA standard neutron spectrum cores, 11:19921 (RA;JP;In 
Japanese) 
Fission Yield 
Actinides integral measurements on FCA assemblies, 11:19919 
(RA;JP;In Japanese) 
Neutron Spectra 
FCA standard neutron spectrum cores, 11:19921 (RA;JP;In 
Japanese) 
Reactivity Worths 
Actinides integral measurements on FCA assemblies, 11:19919 
(RA;JP;In Japanese) 
Reactor Cores 
FCA standard neutron spectrum cores, 11:19921 (RA;JP;In 
Japanese) 
FEDERAL ASSISTANCE PROGRAMS 
Planning 
Program Information Tracking System (PITS) user’s manual, 
11:20061 (R;US) 


Management 
Program Information Tracking System (PITS) user’s manual, 
11:20061 (R;US) 
Study to assist the Office of State and Local Assistance 
Programs evaluate the organizational structure of the 
Office. Task Assignment No. 3. Final report, 
11:20060 (R;US) 
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FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also ALASKA 


OREGON 
WASHINGTON 


Air Pollution 
Environmental Management Report update, Region 10, 1985, 
11:20890 (R;US) 
Economic Development 
Phosphate rock industry of the Pacific Northwest. Preliminary, 
11:20032 (R;US) 
Residential Sector 
REEPS in the Pacific Northwest: preliminary results, 11:20120 
(RA;US) 
Water Pollution 
Environmental Management Report update, Region 10, 1985, 
11:20890 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Black Coal 
Study on the data and properties of deep coal strata and 
bedrock in the Federal Republic of Germany with a view to 
in-situ coal conversion. Final report, 11:19040 (R;DE;In 
German) 
Coal Deposits 
Study on the data and properties of deep coal strata and 
bedrock in the Federal Republic of Germany with a view to 
in-situ coal conversion. Final report, 11:19040 (R;DE;In 
German) 
Coal Reserves 
Coal resources calculation in the hard coal deposits of North 
Rhine-Westfalia and the Saar district. Final report, 11:19039 
(R;DE;In German) 
Economic Policy 
Capitalist energy crisis and structural change in the Federal 
Republic of Germany, 11:20035 (RA;DD;In German) 
Lectures of session 7 of the 6. scientific conference on energy 
economy of Ingenieurhochschule Zittau, 11:20037 (R;DD;In 
German) 
Energy Consumption 
Capitalist energy crisis and structural change in the Federal 
Republic of Germany, 11:20035 (RA;DD;In German) 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power Plants 
On the accuracy of WECS performance curves and energy 
output estimate, 11:19782 (RA;DE) 
Turbines 


German SWEC testfield Schnittlingen, 11:19771 (RA;DE) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEED MATERIALS PLANTS 
Mill Tailings 
Development of environmentally attractive leachants. Volume 
3. Geochemical flow modeling. Open File report, 5 June 
1978-31 July 1984, 11:21127 (R;US) 
Occupational Safety 
Training manual for uranium mill workers on health protection 
from uranium, 11:19349 (R;US) 
FEEDWATER 
Water Chemistry 
Radiological effect of hydrogen water chemistry in the 
environs of US BWRs, 11:19851 (R;US) 
FELDSPARS 
See also MICROCLINE 
Argon 40 Reactions 
Charge-changing reactions of 


secondary fragments produced in 
high-energy heavy ion collisions, 11:21467 (RA;US) 
Iron 56 Reactions 
Charge-changing reactions of secondary fragments 
high-energy heavy ion collisions, 11:21467 (RA;US) 


produced in 


FERMENTATION 
Gene Regulation 
Mechanism of switching from an acidogenic to a butanol- 
acetone fermentation by Clostridium acetobutylicum. 
Technical progress report, April 15, 1983-July 1, 1985, 
11:20986 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI BETA THEORY 
See FERMI INTERACTIONS 
FERMI CONSTANTS 
See FERMI INTERACTIONS 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Density Matrix 
Relativistic density matrix in the diagonal momentum 
representation. Fermi-gas, 11:21400 (R;UA) 
Energy-Level Density 
Level density of a Fermi gas with pairing interactions, 
11:21616 (R;DE) 


Relativistic density matrix in the diagonal momentum 
representation. Fermi-gas, 11:21400 (R;UA) 
FERMI GAS MODEL 
Deep Inelastic Heavy Ion Reactions 
Dissipative heavy ion collisions, 11:21497 (R;DE) 
FERMI INTERACTIONS 
Perturbation Theory 
Summation of leading logarithms for four-fermion interaction 
and composite vector boson, 11:21389 (RA;SU) 

FERMI LIQUID 

See FERMI GAS 
FERMI PSEUDOPOTENTIAL 

See FERMI INTERACTIONS 
FERMI-DIRAC GAS 

See FERMI GAS 
FERMILAB ACCELERATOR 

Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

RF Systems 

Fabrication and operation of the 4 MV 53 MHZ RF system 
for the fermilab antiproton source debuncher ring, 11:20780 
(J;US) 

FERMILAB TEVATRON 
RF Systems 
Fermilab tevatron high level RF accelerating systems, 11:20781 
G;US) 
FERMIONS 
See also LEPTONS 
Bound State 

Path integral approach to semiclassical bound state for many- 
fermion systems. Harmonic approximation around static H-F 
solutions, 11:21339 (R;JP) 

Electromagnetic Form Factors 

Electric ies of fermion cloud around a monopole, 

11:21326 (R;JP) 
Ground States 

Radiative shift of a fermion mass in an outer chromomagnetic 

field, 11:21321 (RA;SU;In Russian) 
Many-Body Problem 

Hierarchical multi-fermion condensation in extended-MAC 
scenario, 11:21362 (R;JP) 

Path integral approach to semiclassical bound state for many- 
fermion systems. Harmonic approximation around static H-F 
solutions, 11:21339 (R;JP) 

Weinberg Lepton Model 

On a possible structure of the Higgs sector in the 
SU(2)xU(1)xU(1) model of electroweak interactions, 
11:21318 (RA;SU;In Russian) 

FERMI-WEIZSAECKER FORMULA 
See FERMI INTERACTIONS 





FERRITE GARNETS 
F Centers 


FERRITE GARNETS 
F Centers 
Positron annihilation in yttrium aluminium garnet 
irradiated with protons, 11:20444 (R;SU;In Russian) 
Physical Radiation Effects 
Positron annihilation in yttrium aluminium garnet 
irradiated with protons, 11:20444 (R;SU;In Russian) 
FERRITIC STEELS 
Creep 
Tensile and creep properties of DT2203Y05 dispersion- 
strengthened ferritic steel tubes, 11:20250 (R;BE) 
Physical Radiation Effects 
imental determination of the critical cavity radius in Fe- 
10Cr for ion irradiation, 11:20365 (BA;US) 
Stress Corrosion 
Stress corrosion cracking resistance of alternative reheater tube 
materials, 11:20293 (R;SE) 
Tensile Properties 
Tensile and creep properties of DT2203Y05 dispersion- 
strengthened ferritic steel tubes, 11:20250 (R;BE) 
Voids 
imental determination of the critical cavity radius in Fe- 
10Cr for ion irradiation, 11:20365 (BA;US) 
FERROCENE 
Moessbauer Effect 
Substituent effect in ketoferrocenes, 11:20574 (R;HU) 
Redox Potential 
Substituent effect in ketoferrocenes, 11:20574 (R;HU) 
Voltametry 
The effects of surface energetics on the cyclic voltammetry of 
metallocenes at nonilluminated n-InP electrodes, 11:20023 
(J;US) 
FERROMAGNETIC MATERIALS 
Defects 
Imaging near surface flaws in ferromagnetic materials using 
magneto-optic detectors, 11:20338 (BA;US) 
Dislocations 
Non-destructive magnetic method for detection of the fatigue 
and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 
Fatigue 
Non-destructive magnetic method for detection of the fatigue 


and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 


Properties 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Magnetic Testing 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Imaging near surface flaws in ferromagnetic materials using 
magneto-optic detectors, 11:20338 (BA;US) 
Non-destructive magnetic method for detection of the fatigue 


and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BAUS) 


Ferromagnetic hysteresis and the effects of stress on 

magnetisation, 11:19128 (BA;US) 
Magneto-Optical Effects 

Imaging near surface flaws in ferromagnetic materials using 

magneto-optic detectors, 11:20338 (BA;US) 
Neutron Transport 

Calculation of the cross sections of very low energy neutron 
scattering on magnetic structure inhomogeneities in 
ferromagnetic films, 11:21599 (RA;SU;In Russian) 

Stress Analysis 

Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 

Non-destructive magnetic method for detection of the fatigue 
and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 

FERTILE MATERIALS 
Benchmarks 

Benchmark experiment on a lithium-oxide assemblies by using 

time-of-flight method, 11:21747 (RA;JP:In Japanese) 
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FERTILIZER INDUSTRY 
Energy Efficiency 
Potential for energy efficiency in the fertilizer industry. World 
Bank technical paper, 11:20185 (R;US) 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Low-Level Radioactive Wastes 
FFTF radioactive solid waste handling and transport, 11:19171 
(BA;US) 
Public Information 
Fast Flux Test Facility: the first three years, 1982-1985, 
11;19925 (R;US) 
Reactor Operation 
Fast Flux Test Facility: the first three years, 1982-1985, 
11:19925 (R;US) 
FIBERGLASS 
Activation Energy 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques, 11:20576 
(R;US) 
Binding Energy 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Defects 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Infrared Thermography 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Mass Spectroscopy 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques, 11:20576 
(R;US) 
Thermal Gravimetric Analysis 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques, 11:20576 
(R;US) 
Ultrasonic Testing 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
FIBERS 


See also CARBON FIBERS 
OPTICAL FIBERS 


Defects 
Eddy current inspection of broken fiber flaws in non-metallic 
fiber composites, 11:20423 (BA;US) 
Eddy Current Testing 
Eddy current inspection of broken fiber flaws in non-metallic 
fiber composites, 11:20423 (BA;US) 
FIBROBLASTS 
Biological Effects 
Influence of a fibroblastoid cell line derived from murine bone 
marrow (H-1 cells) on stem cell proliferation, 11:20996 
G;US) 


Electrophoretic variant of a human fibroblast protein with 
characteristics of smooth muscle tropomyosin, 11:20992 
(J;GB) 

FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILLING STATIONS 
See GASOLINE SERVICE STATIONS 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
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FINLAND 
Energy 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Energy Consumption 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Vertical Axis Turbines 
Direct heat production through the use of a straight-bladed 
vertical-axis wind turbine, 11:19747 (RA;DE) 
FIRE EXTINGUISHERS 
Foams 
Tests for the optimization of fire protection in big tank farms. 
Final report, 11:19111 (R;DE;In German) 
FIRE HAZARDS 
Research 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
FIRE PREVENTION 


Tests for the optimization of fire protection in big tank farms. 
Final report, 11:19111 (R;DE;In German) 
Systems Analysis 
ific analysis of fire safety in tank plants. Final report, 
11:19112 (R;DE;In German) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Simulation 
Applied model validation. Progress Report, 11:21118 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Energy Absorption 
Abnormal energy deposition on the wall through plasma 
disruptions, 11:21651 (R;JP) 
Physical Radiation Effects 

Fracture mechanics methodology for predicting critical flaw 

sizes for the first wall of a fusion reactor, 11:21805 (BA;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 

Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 

Chemical Reactors 

Multicomponent modelling of Fischer-Tropsch slurry reactors, 
11:18998 (R;US) 

Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 

Environmental Impacts 

Source term estimates for synthetic fuels technologies: indirect 

coal liquefaction technologies, 11:18997 (R;US) 
Risk Assessment 

Source term estimates for synthetic fuels technologies: indirect 

coal liquefaction technologies, 11:18997 (R;US) 


See also FATHEAD MINNOW 
TROUT 


Cadmium hazards to fish, wildlife, and invertebrates: a 
synoptic review. Technical report, 11:20972 (R;US) 


Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 


Migration 
Introduction to modeling migratory behavior of fishes, 
11:20984 (BA;US) 


Comparison of model forecasts with measured effects of a 
synthetic oil in pond ecosystems, 11:20960 (R;US) 
FISSILE MATERIALS 
Packaging 
Safety analysis report, packages. Drath and Schrader Double 
Lidded Drum (packaging of fissile and other radioactive 
materials). Final report, 11:20621 (R;US) 


FISSION FRAGMENT DETECTION 
Ionization Chambers 
Measurement of fission cross sections of heavy nuclei by the 
method of pulse synchronization, 11:20813 (RA;SU;In 
Russian) 
Time-of-Flight Spectrometers 
Application of shower counters for angular correlation 
measurements and identification of nuclear reaction 
products, 11:20821 (RA;SU;In Russian) 
FISSION FRAGMENTS 
Cross Sections 
Measurement of fission cross sections of heavy nuclei by the 
method of pulse synchronization, 11:20813 (RA;SU;In 
Russian) 
FISSION PRODUCTS 


Spectroscopy 
Evolution of containment facilities for 
Rockwell Hanford Operations, 11:20529 GANS) 
Emission Spectroscopy 
Evolution of containment facilities for ic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 
Irradiation 
Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS 
Efficiency 
Solar concentrator degradation in Low Earth Orbit (LEO), 
11:19517 (RA;US) 
Physical Radiation Effects 
Solar concentrator degradation in Low Earth Orbit (LEO), 
11:19517 (RA;US) 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 
FLAMES 
Turbulent Flow 
Simultaneous measurements of velocity and density in a 
turbulent nonpremixed flame, 11:20604 (J;US) 
FLASH HYDROPYROLYSIS PROCESS 
Performance 
Flash pyrolysis and gasification of coal through laser heating, 
11:19008 (BA;US) 
FLASHING 
Pressure Drop 
Pressure drop in flashing flow through obstructions, 11:20663 
(R;US) 
Steam 
Pressure drop in flashing flow through obstructions, 11:20663 
(R;US) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Scaling 
Reliability testing of active SDHW components. Part II. 
Results of collector scaling tests and the effect on thermal 
performance from scale build-up, 11:19540 (R;US) 
FLAVOR MODEL 
Tota-1440 Resonances 
Radiative decays and SU(3) flavor structure of iota(1460), 
11:21366 (J;NL) 
FLAWS 
See DEFECTS 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 
Hazards 
Overview of flood considerations, 11:20693 (R;US) 
FLORIDA 
Energy Conservation 
Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 





FLORIDA 
Residential Sector 


Residential Sector 

Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 

REEPS experience in Florida: application of EPRI’s residential 
end-use energy planning system to conservation issues in 
Florida, 11:20122 (RA;US) 

FLOW BLOCKAGE 


Flashing 
Pressure drop in flashing flow through obstructions, 11:20663 


See FLUID FLOW 
FLOWMETERS 
Evaluations 
Comparison of acoustic and other flow measurement s 
Kootenay Canel tests. Final report, 11:19433 (R;US) 
FLUE GAS 
Air Pollution Monitoring 
Development and testing of a procedure for collection and 
analysis of polycyclic aromatic hydrocarbons (PAH) from 
flue gas of oil-fired heating units. Final report, 11:20873 
(R;DE;In German) 
Stack heights and locations in complex terrain, 11:20878 
(RUS) 


Flue gas cleaning: summary of Battelle reports and others, 
11:19033 (R;SE;In Swedish) 

Reduction of noxious gas and fines emission by dry sorption 
and filtering dust collectors installed behind combustion 
plants. Final report, 11:20700 (R;US;In German) 


Emission of nitrogen oxides from furnaces, 11:19030 
(RA;DE;In German) 


Direct sorbent injection for combined SO2/NO/sub x/ 
removal. Technical progress quarterly report, September- 
December 1985, 11:20874 (R;US) 

Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 

Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 

Progress in selection of materials for flue gas desulfurization 

systems, 11:19003 (J;US) 


Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 
Hot Gas Cleanup 
Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (R;US) 
of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 
Purification 
Basic studies of chemico-physical processes when using 
limestone at wet-dry flue gas purification, 11:19838 (R;SE;In 
English and Swedish) 


Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 
FLUID FLOW 


See also TURBULENT FLOW 
TWO-PHASE FLOW 


Mathematical Models 
Hydrologic test problems and simulations, 11:21157 (RA;US) 
FLUID MECHANICS 


See also AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 


Correlation Functions 
Stability and sensitivity of correlation functions in a single- 
component fluid, 11:20673 (BA;US) 
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Numerical Solution 
Evidence of nonuniqueness and oscillatory solutions in 
computational fluid mechanics, 11:21252 (R;US) 
Three-Dimensional Calculations 
Lyapunov stability of ideal compressible and incompressible 
fluid equilibria in three dimensions, 11:21251 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 
Agglomeration 
Effect of gas distributors on the agglomeration process in 
fluidized beds, 11:20702 (R;US) 


Development of the IGT Renugas process, 11:19394 (R;US) 
Fluid Mechanics 
Hydrodynamics, mixing and segregation in gas fluidized beds. 
Technical progress report, 22 September 1985-21 January 
1986, 11:20704 (R;US) 
Fluidization 
Hydrodynamics, mixing and segregation in gas fluidized beds. 
Technical progress report, 22 September 1985-21 January 
1986, 11:20704 (R;US) 
Performance Testing 
Design and construction of the MINO-PILOT plant. Progress 
report stage 2, 11:19499 (R;SE;In Swedish) 
Development of the IGT hp ll process, 11:19394 (R;US) 
Tracer Techniques 
Hydrodynamics, mixing onl segregation in gas fluidized beds. 
Technical progress report, 22 September 1985-21 January 
1986, 11:20704 (R;US) 
FLUIDIZED-BED COMBUSTION 
Waste Heat Utilization 
Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (R;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENCE SPECTROSCOPY 
On-Line Measurement Systems 
On-line uranium determination using remote fiber fluorimetry, 
11:20533 (BA;US) 
Optical Fibers 
Instrumentation for remote sensing over fiber optics, 11:19261 
(BA;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED AROMATIC HYDROCARBONS 
Absorption Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Chemisorption 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
FLUORINE 18 
Biological Accumulation 
Action of selected agents on the accumulation of '*F by 
Streptococcus mutans, 11:21077 (J;US) 
FLUORINE 19 REACTIONS 
Inelastic Scattering 
Effect of the exit channel distorting potential in the *F + %C 
inelastic scattering, 11:21462 (RA;JP) 
Nuclear Potential 
Effect of the exit channel distorting potential in the °F + %C 
inelastic scattering, 11:21462 (RA;JP) 
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FLUORINE OXIDES 
Absorption 


Spectroscopy 
Experiments on the production of FO: identification of the 
gases which arise in the thermal decay of F2Os., 11:20568 
(TJ;US) 


Experiments on the production of FO: identification of the 
gases which arise in the thermal decay of F2O., 11:20568 
(TJ;US) 

FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 


Acoustic agglomeration of power plant fly ash. Final report, 
11:19038 (R;US) 


Laboratory simulation of long term geochemical weathering. 
Final report, 11:19031 (R;US) 
Mass Spectroscopy 
Effects of residual organic matter on elemental analyses by 
spark source mass graphy (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 


Compounds 
Effects of residual organic matter on elemental analyses by 
spark source mass graphy (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 
Pneumatic Transport 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, September-November 1985, 
11:19050 (R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Performance 
CW RF operation of the FMIT RFQ, 11:20782 (J;US) 
RF Systems 
CW RF operation of the FMIT RFQ, 11:20782 (J;US) 
FOAMS 
Stability 
Effectiveness of tests as predictive models for 
steamflood additives, 11:19065 (R;US) 
FOILS 
Thinner than PLATES or SHEETS. 
Physical Radiation Effects 
Measured radiation environment at the Clinton P. Anderson 
Los Alamos Meson Physics Facility (LAMPF) irradiation 
facility, 11:20805 (BA;US) 
FOLIAGE 
See LEAVES 
FOOD AND DRUG ADMINISTRATION 
See US FDA 
FOOD CHAINS 
Contamination 
Two agricultural production data libraries for risk assessment 
models (Ovis aries; Capra hircus; Sus scrofa; Gallus 
domesticus; Meleagris gallopavo), 11:20924 (J;US) 
Radionuclide Migration 
Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 
Sensitivity and uncertainty analysis of the PATHWAY 
radionuclide transport model, 11:20941 (R;US) 
Transfer coefficients of **°Po from livestock feed to meat and 
eggs, 11:20944 (RA;IL) 
FOOD INDUSTRY 
See also DAIRY INDUSTRY 
Osmosis ; 
Hyperfiltration/reverse osmosis: a handbook on membrane 
filtration for the food industry, 11:20475 (R;US) 
Ultrafiltration 
Hyperfiltration/reverse osmosis: a handbook on membrane 
filtration for the food industry, 11:20475 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 


FOOD PROCESSING 
Accelerators 
Radionuclide and electric accelerator sources for food 
irradiation, 11:19380 (BA;US) 
Heat Recovery 
Hyperfiltration as an energy conservation technique for the 
renovation and recycle of hot empty container wash water. 
Final report, 11:20171 (R;US) 
Radiation Sources 
Radionuclide and electric accelerator sources for food 
irradiation, 11:19380 (BA;US) 
FOREST LITTER 


Natural organic debris on the forest floor. 


Leaf litter decomposition in energy forestry. First year nutrient 
release and weight loss in relation to the chemical 
composition of different litter types, 11:19470 (RA;SE) 

Mineral Cycling 

Leaf litter decomposition in energy ae First year nutrient 
release and weight loss in relation to the chemical 
composition of different litter types, 11:19470 (RA;SE) 

FORESTRY 
Coordinated Research Programs 
The IEA collaboration on forestry energy, 11:19503 (BA;GB) 
Frost 

Effect of low shelterwood on minimum temperature near the 

ground, 11:19467 (RA;SE) 
Short Rotation Cultivation 
Energy cultivation (Handling of energy wood from harvesting 
to the fuel terminal), 11:19428 (R;SE;In Swedish) 
FORESTS 
Acid Rain 
Acidification sensitivity of Swedish forest soils. An analysis 
ining to concentrations, flows and stores of base cations 
and aluminium, 11:20935 (R;SE) 
Carbon Cycle 

Site-specific seasonal models of carbon fluxes in terrestrial 

biomes, 11:20929 (R;US) 


Damage 
Atlas on forest damage research, 11:21093 (R;DE;In German) 
Materials on the dying of forests. Efficiency analysis of 
measures to reduce nitrogen oxide emission in road 
transport, 11:21094 (R;DE;In German) 
Results in forest damage research, 11:21092 (R;DE;In German) 


Mapping of vegetation as inventory of grounds suitable for 
energy production. Progress report 1-3, 11:19500 (R;SE;In 
Swedish) 

Mineral Cycling 

Integrated forest study on effects of atmospheric deposition, 

11:20869 (R;US) 
Short Rotation Cultivation 

Ecology and management of forest biomass production 
systems. Papers dedicated to Professor Gustaf Siren for his 
contributions in the field of biomass research, 11:19463 
(R;SE) 

The IEA collaboration on forestry energy, 11:19503 (BA;GB) 

Water 
Energy and water fluxes in pine forest ecosystems, 11:19466 


(RA;SE) 
FORMALDEHYDE 
Pollution Control 
Aldehyde emission measurements from a methanol fueled 
Texaco stratified charge engine, 11:20221 (RA;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATION WATER 
See INTERSTITIAL WATER 
FORMIC ACID 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 





FORMING (MATERIALS) 
Chemical Reaction Kinetics 


FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE 
FORMOSA 

See TAIWAN 
FORMYL RADICALS 

Chemical Reaction Kinetics 
Mechanism of radical-radical reactions: the reaction of atomic 
hydrogen with the formyl] radical, 11:20569 (R;US) 
Reactions 


Mechanism of radical-radical reactions: the reaction of atomic 
hydrogen with the formyl radical, 11:20569 (R;US) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 


Publications list 1982, 11:21826 (R;AU) 
FOSSIL-FUEL POWER PLANTS 
Availability 
Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 
Closed-Cycle Cooling Systems . 
Operational and environmental impacts of closed-cycle cooling 
systems, 11:19832 (R;US) 
Combustion Products 
Comprehensive assessment of the specific compounds present 
in combustion processes. Volume 2. Design for a national 
survey of emission of specific compounds from coal fired- 
utility boiler plants. Final report, 11:19837 (R;US) 


Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

Flue Gas 

Emission of nitrogen oxides from furnaces, 11:19030 
(RA;DE;In German) 

Progress in selection of materials for flue gas desulfurization 
systems, 11:19003 (J;US) 

Stack heights and locations in complex terrain, 11:20878 
(R;US) 


Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

P 

Effects of coal quality on power plant performance and costs. 
Volume 1. State-of-the-art Review Summary and Program 
Plan. Final report, 11:19829 (R;US) 

Pollution Regulations 

Economic impact of pending regulations on the disposal of 
hazardous and nonhazardous energy wastes, 11:20091 
(BA;US) 

Resource 


Acts 
Economic impact of pending regulations on the disposal of 
hazardous and nonhazardous energy wastes, 11:20091 
(BA;US) 
Waste Disposal 
Economic impact of pending regulations on the disposal of 
hazardous and nonhazardous energy wastes, 11:20091 
(BA;US) 
FOUNDATIONS 
Thermal Insulation 
Design and testing of thermboard foundation insulation panels. 
Final report, 11:20451 (R;US) 
FOUR-FERMION INTERACTION 
See FERMI INTERACTIONS 
FOURIER TRANSFORM SPECTROMETERS 


ICP-FTS. a new analytical tool? Potentials and problems, 
11:20486 (R;US) 
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Data Analysis 
Applications of Fourier self-deconvolution, 11:20540 (BA;US) 
Integral Equations 
Applications of Fourier self-deconvolution, 11:20540 (BA;US) 
Sensitivity 
ICP-FTS. a new analytical tool? Potentials and problems, 
11:20486 (R;US) 
FOUR-NUCLEON STRUCTURE 
See QUARTET MODEL 
FOUR-PI COUNTING 
Physics at 10°* cm™*sec™}, 11:20797 (R;US) 
FRACTURE MECHANICS 
Crack 
Development and verification of conditions for ductile tearing 
instability and arrest, 11:20290 (R;US) 
FRACTURE PROPERTIES 
Dislocations 
Dislocation shielding model of fracture toughness, 11:20375 
(BA;US) 
Mathematical Models 
Dislocation shielding model of fracture toughness, 11:20375 
(BA;US) 
Standards 
Proposed modifications of ASTM E813-81 standard test 
method for Jsub(Ic), 11:20274 (R;DE) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Computerized Simulation 
A quantitative model of vapor dominated geothermal 
reservoirs as heat pipes in fractured porous rock, 11:19561 
(BA;US) 
Dual permeability modeling of flow in a fractured geothermal 
reservoir, 11:19560 (R;US) 
Hydrothermal Alteration 
History and results of VC-1, the first CSDP corehole in Valles 
Caldera, New Mexico, 11:19565 (BA;US) 
Mathematical Models 
Representative element modeling of fracture systems based on 
stochastic analysis, 11:21123 (R;US) 
Sonic Logging 
Feasibility of an acoustic technique for fracture detection, 
11:19563 (BA;US) 
FRACTURES 
See also HYDRAULIC FRACTURES 


Surveys 
Electromagnetic scale modelling for the detection of fractures 
and cavities. Final report, 11:21138 (R;US) 
Gas Flow 
Flow of cavity gas along fractures, cable bundles, and grouted 
cables, 11:20852 (R;US) 
Permeability 
Permeability of a simulated-fracture as a function of normal 
stress. Part III, 11:21142 (R;US) 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 


Reactor 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Turbines 
French program for the development of wind energy, 11:19789 
(RA;DE) 
FRASCATI TOKAMAK 
See FT TOKAMAK 
FREE CONVECTION 
See NATURAL CONVECTION 
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FREE ELECTRON LASERS 
Amplifiers 


Nonlinear analysis of Ubitron/Free-Electron Laser amplifiers 
in three dimensions. Memorandum report, 11:20646 (R;US) 
Beam Transport 
Optical guiding by a free electron laser, 11:20648 (RA;XC) 
Computerized Simulation 
Comparison of the Livermore microwave FEL results at ELF 
with 2D numerical simulation, 11:20656 (R;US) 


The free-electron laser variable bridge coupler, 11:20742 (J;US) 
Gain 
Conversion efficiencies of charged-particle-beam driven free- 
electron lasers. Final report, June 11, 1979-November 30, 
1984, 11:20645 (R;US) 
Microwave Radiation 
Microwave radiation from a high-gain free electron laser 
amplifier, 11:20647 (RA;XC) 


The Los Alamos free-electron laser (FEL) RF system, 
11:20787 (J;US) 
Testing 
Comparison of the Livermore microwave FEL results at ELF 
with 2D numerical simulation, 11:20656 (R;US) 
FREE RADICALS 
See RADICALS 
FREONS 
Air Pollution Monitoring 
Chlorofluorocarbon-11, -12, and nitrous oxide measurements at 
the NOAA/GMCC (National Oceanic and Atmospheric 
Administration/Geophysical Monitoring for Climatic 
Change) baseline stations (16 September 1973 to 31 
December 1979), 11:20889 (R;US) 
Monitoring 
Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 


Polarizability 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Solvent Properties 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
FREQUENCY MEASUREMENT 
Standards 
Trapped ions and laser cooling: selected publications of the Ion 
Storage Group of the Time and Frequency Division, NBS, 
Boulder, Co. Technical note, 11:21243 (R;US) 
F*RESONANCES 
Particle Production 
Study of charmed strange vector meson production by 
antineutrinos, 11:21330 (R;SU) 
Radiative Decay 
Study of charmed vector meson production by 
antineutrinos, 11:21330 (R;SU) 
FROGS 
Color 
Seasonal, annual and geographic variation in color morph 
frequencies of the cricket frog, Acris crepitans, in Illinois, 
11:21009 (J;US) 
Mutations 
Seasonal, annual and geographic variation in color morph 
frequencies of the cricket frog, Acris crepitans, in Illinois, 
11:21009 (J;US) 
FROST 
Summer frost problems in a locality in Troendelag, 11:19464 
(RA;SE) 


Lower hybrid heating experiments in FT tokamak, 11:21716 


(R;IT) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 


FUEL CANS 
Irradiation 
Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 
Materials Testing 
Tensile and creep properties of DT2203Y05 dispersion- 
strengthened ferritic steel tubes, 11:20250 (R;BE) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Corrosion 
Effects of contaminants on the corrosion of MCFC 
components and hardware, 11:20105 (R;US) 
Failures 
Effects of contaminants on the corrosion of MCFC 
components and hardware, 11:20105 (R;US) 
FUEL CELLS 
Role of fuel cells in industrial cogeneration, 11:20103 (R;US) 


Zirconia fuel cells and electrolyzers, 11:19514 (J;US) 
Materials 
Advanced chemistry and materials for fuel cells. Quarterly 
report, October 1-December 31, 1985, 11:20543 (R;US) 
Research Programs 
Development of phosphoric acid fuel cell technology. Final 
report, February 8, 1977-September 7, 1978, 11:20106 (R;US) 
Uses 
Development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 11:20167 
(R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS 
Power Distribution 
Measurements of reactivity effects of distributed absorber rods 
and power distributions in a PWR-type fuel assembly, 
11:19866 (R;JP;In Japanese) 
Reactivity Insertions 
Measurements of reactivity effects of distributed absorber rods 
and power distributions in a PWR-type fuel assembly, 
11:19866 (R;JP;In Japanese) 
FUEL ELEMENT FAILURE 
Fission Product Release 
Grain boundary sweeping and dissolution effects on fission 
product behavior under severe fuel damage accident 
conditions, 11:19914 (R;US) 
FUEL ELEMENTS 


See also FUEL RODS 
SPENT FUEL ELEMENTS 


Flow Blockage 

Pressure drop in flashing flow through obstructions, 11:20663 
(R;US) 

FUEL FABRICATION PLANTS 
Material Unaccounted For 
Licensed fuel facility status report. Inventory difference data, 
January-June 1985. Volume 6, No. 1, 11:19373 (R;US) 
FUEL GAS 
See also NATURAL GAS 
Chemical Composition 

Research on chemical factors in underground coal gasification. 

Final technical report, 11:18980 (R;US) 
Desulfurization 

Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 

Hot Gas Cleanup 

Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly report, December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 

Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 

Purification 

Photolysis and xenon flash pyrolysis of coal-derived wastes, 

11:18979 (R;US) 





FUEL INJECTION SYSTEMS 
Compression Ratio 
Comparative study between low and high compression ratio 
EFI system for alcohol/gasoline blends, 11:20233 (BA;CA) 
FUEL INTEGRITY 
Spent fuel behavior in various storage modes, 11:19167 (R;US) 
FUEL OILS 
See also HEATING OILS 
Fractionation 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 


Meetings ; 
1985 EPRI fuel oil utilization workshop: proceedings, 11:19113 
(R;US) 
Sales 


Annual report, 1984, 11:19097 (R;US) 
Structural Chemical Analysis 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
Uses 
1985 PRI fuel oil utilization workshop: proceedings, 11:19113 
(R;US) 


Storage Facilities 
Production, storage, distribution, and firing of straw pellets, 
11:19429 (R;SE;In Swedish) 
Thermal Gravimetric Analysis 
Air-stable reference material for measurement of the oxygen- 
to-metal (O/M) ratio of nuclear fuel, 11:20510 (BA;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
Maintenance 
Advanced remote handling developments for high radiation 
applications, 11:19145 (R;US) 
Nuclear Materials Management 
Density and volume measurements of reprocessing plant feed, 
11:19369 (R;FR;In French) 
Remote Control 
The advancement of remote systems technology: past 
perspectives and future plans, 11:19152 (BA;US) 
Remote Handling 
The advancement of remote systems technology: past 
perspectives and future plans, 11:19152 (BA;US) 


Safeguards and security progress report, January-December 
1984, 11:19371 (R;US) 
FUEL RODS 
Damage 


Results of the ACRR-DFR experiments, 11:20001 (R;US) 
Temperature Distribution 
Analysis of irradiation temperature in fuel rods of OGL-1 fuel 
assembly, 11:19879 (R;JP;In Japanese) 
FUEL SHEATHS 


See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 


Relationship between chemistry and rheology in coal-water 
slurries, 11:19053 (R;US) 


Relationship between chemistry and rheology in coal-water 
slurries, 11:19053 (R;US) 
FUEL SUBSTITUTION 
Historical Aspects 
Energy in our future, 11:20034 (R;DE;In German) 
FUEL SUPPLIES 
Natural Gas 
Opening session of the 16th world gas conference. 
Proceedings, 11:19114 (R;DE;In German) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
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FULL-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
FUMAROLIC FLUIDS 


Fluid flow in volcanic terrains; hydrogeochemistry of the 
Meager mountain thermal system, 11:19570 (BA;US) 


See AEROSOLS 
FURANS 
Gas Chromatography 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 


See also BLAST FURNACES 
GAS FURNACES 


Heat Recovery Equipment 
Thermochemical recuperator system: advanced heat recovery, 
11:20166 (R;US) 


Research programme on efficiency of reverberatory furnaces. 
Final report, 11:20177 (R;DE) 


Research programme on efficiency of reverberatory furnaces. 
Final report, 11:20177 (R;DE) 

FUSION (BONDING, NONMETALLIC) 

See BONDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FUSION (WELDING) 

See WELDING 
FUSION YIELD 


Absorption 
Self-consistent study of fusion products slowing down in 
burning plasmas, 11:21783 (J;GB) 
Slowing-Down 
Self-consistent study of fusion products slowing down in 
burning plasmas, 11:21783 (J;GB) 


G 


G CODES 
Comparative Evaluations 
GOBLIN computer code. Comparison between calculations 
and TLTA small break test. Final report, 11:20004 (R;SE) 
Testing 
GOBLIN computer code. Com; between calculations 
and TLTA small break test. Final report, 11:20004 (R;SE) 
GADOLINIUM 156 
Energy Levels 
On the structure of nonrotational states of deformed nuclei, 
11:21498 (R;SU) 
GADOLINIUM 158 
Energy Levels 
On the structure of nonrotational states of deformed nuclei, 
11:21498 (R;SU) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
See also SEYFERT GALAXIES 


Texture of the Universe, 11:21175 (RA;US) 
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GALAXY CLUSTERS 
Development of galaxy clusters, 11:21176 (RA;US) 
GALAXY NUCLEI 
Central part of galaxies. 
Emission Spectra 
Line variability in active nuclei and the structure of the broad- 
line region, 11:21190 (RA;US) 
Mathematical Models 
Models of active galactic nuclei, 11:21191 (RA;US) 
GALLIUM 
Nucleation 
Adiabatic nucleation, 11:20638 (R;BR) 
GALLIUM ALLOYS 
Crystal-Phase Transformations 
Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 
Internal Friction 
Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 
GALLIUM ARSENIDE SOLAR CELLS 
Fabrication 
Research on multibandgap solar cells. Annual subcontract 
report, 1 March 1984-31 March 1985, 11:19461 (R;US) 
Performance 
Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 


Performance and temperature dependencies of proton 
irradiated n/p GaAs and n/p silicon cells, 11:19454 (R;US) 
Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 
Research Programs 
Gallium arsenide and multibandgap solar cell research. 
Semiannual subcontract report, April-October 1984, 11:19460 
(R;US) 
Research on multibandgap solar cells. Annual subcontract 
report, 1 March 1984-31 March 1985, 11:19461 (R;US) 
GALLIUM ARSENIDES 
Electric Contacts 
Structure and electrical properties of Au contacts to GaAs, 
11:20697 (R;US) 
Ground States 
Prediction of a low-spin ground state in the GaAs:V* 
impurity system, 11:20460 (J;US) 
Effects 


Low w-temperature pressure-dependent magneto-optic 

measurements in strained-layer superlattices, 11:20458 (R;US) 

GALLIUM PHOSPHIDES 
ener an Effects 
w-temperature pressure-dependent magneto-optic 

eee in strained-layer superlattices, 11:20458 (R;US) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 

GAMMA SPECTROMETERS 


HERA, the Berkeley Array, and early results, 11:20833 (R;US) 
GAMMA SPECTROSCOPY 
Liquid Scintillation Detectors 
Possibility of the *5U alpha value measurement in the oe 
point by the research y-multiplicity spectrometry in 
steady-state research reactor, 11:20814 (RA;SU;In ainda) 
Meetings 
Analytical spectroscopy, 11:20535 (B;US) 
GAMMA-RAY LASERS 
See GASERS 
GAMOW-TELLER DECAY 
See GAMOW-TELLER RULES 
GAMOW-TELLER RULES 
Pion-Nucleon Interactions 
i ic background calculations for Garow-Teller 
resonances, 11:21532 (RA;US) 
GAMOW-TELLER THEORY 
See GAMOW-TELLER RULES 
GAS BURSTS 
See ROCK BURSTS 


GAS CENTRIFUGES 
Precession 
Microcomputer-based instrument for the detection and analysis 
of precession motion in a gas centrifuge machine, 11:19142 
(R;US) 
GAS CHROMATOGRAPHY 
Pyroloysis technique for determining microamounts of 
hydrogen in lunar soil using the helium ionization detector, 
11:20489 (RA;US) 
Standards 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
Calibration gas standards program at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELS 
See also FUEL GAS 


Fire test on CNG fuelled vehicle, 11:20244 (R;NZ) 
GAS FURNACES 
Air Pollution 
NO/sub x/ control for glass-melting tanks, 11:20701 (R;US) 
Air Pollution Abatement 
NO/sub x/ control for glass-melting tanks, 11:20701 (R;US) 


Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (R;US) 
GAS GENERATORS 
Fluid Mechanics 
Analysis of coal gasification reactors, 11:18983 (RA;US) 
Mathematical Models 
Analysis of coal gasification reactors, 11:18983 (RA;US) 
Performance 
MIFGa gasification program 
group), 11:18985 (RA;US) 
GAS HYDRATES 
Dissociation 
Measurement of in-situ hydrate dissociation properties. Final 
technical report, October 1, 1983-October 1, 1985, 11:19131 
(R;US) 
Dissociation Heat 
Measurement of in-situ hydrate dissociation properties. Final 
technical report, October 1, 1983-October 1, 1985, 11:19131 
(R;US) 
Specific Heat 
Measurement of in-situ hydrate dissociation properties. Final 
technical report, October 1, 1983-October 1, 1985, 11:19131 
(R;US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 


Alignment 
Pointing alignment by orthogonal phase-lock feedback loops, 
11:20653 (R;US) 
GAS OILS 
Boiling point range 204-593°C. 
NMR Spectra 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Sales 
Annual report, 1984, 11:19097 (R;US) 
GAS STATIONS 
See GASOLINE SERVICE STATIONS 
GAS TURBINE ENGINES 


(Mining and Industrial Fuel Gas 


Current and future engine applications of Gr/PI composites, 
11:20414 (RA;US) 
GAS TURBINES 
Design 


Survey of alternative gas turbine engine and cycle design. 
Final report, 11:19828 (R;US) 
Historical Aspects 
Survey of alternative gas turbine engine and cycle design. 
Final report, 11:19828 (R;US) 





GAS TURBINES 
Manufacturers 


Manufacturers 
Survey of alternative gas turbine engine and cycle design. 
Final report, 11:19828 (R;US) 
Thermodynamic Cycles 
Survey of alternative gas turbine engine and cycle design. 
Final report, 11:19828 (R;US) 
Turbulent Flow 
Block-implicit calculation of steady turbulent recirculating 
flows, 11:20669 (J;GB) 
GAS UTILITIES 
Employment 
Energy-related manpower, 1985, 11:21824 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Desulfurization 
Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 


Gamma-ray Amplification by Stimulated Emission of Radiation. 
Energy Levels 
Nuclear structure properties for gamma-ray lasers, 11:21499 


Gas explosion characterization, wave propagation. (Half-scale 
experiments). Vol. 2. Final report, 11:20691 (R;XE) 
Humidity Control 
Apparatus for adjusting and maintaining humidity of a gas at a 
constant value within a closed system, 11:20552 (R;US) 
Ton-Atom Collisions 
Effects of ion interaction with a matter, 11:21238 (RA;SU;In 
Russian) 
Qualitative Chemical Analysis 
Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 
Quantitative Chemical Analysis 
Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 
Separation Processes 
Asymmetric membranes for gas separations, 11:20482 (R;DE) 
Temperature Distribution 
Theory of mirage effect detection of thermal waves in solids, 
11:20361 (BA;US) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Mathematical Models 
Gasification of biomass and peat. Final report stage 7, 11:19408 
(R;SE;In Swedish) 
GASOHOL 
Previous to August, 1979 this concept was indexed as gasoline 
AND mixtures AND ethanol or methanol. 
Combustion 
Comparative study between low and high compression ratio 
EFI system for alcohol/gasoline blends, 11:20233 (BA;CA) 
Performance Testing 
Comparative study between low and high compression ratio 
EFI system for alcohol/gasoline blends, 11:20233 (BA;CA) 
Uses 
Used oil analysis and engine rating of the M 15 fleet test. Final 
report, 11:19099 (R;DE;In German) 
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GASOLINE 
Demand Factors 
Impact of improved mileage on gasoline consumption, 11:20161 
(J;US) 
Economic Elasticity 
Impact of improved mileage on gasoline consumption, 11:20161 
(J;US) 
Energy Efficiency 
Impact of improved mileage on gasoline consumption, 11:20161 
(J;US) 


Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11:19107 (R;US) 
Production 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
Sales 
Annual report, 1984, 11:19097 (R;US) 
Supercritical Fluid Chromatography 
Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11:19107 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASOLINE SERVICE STATIONS 
Waste Water 
Analysis of selected components of service station and bulk 
plant waste water, 11:19101 (R;DE;In German) 
GASTROINTESTINAL TRACT 
See also STOMACH 
Biological Radiation Effects 
Effect of ionizing radiation on gastric secretion and gastric 
motility in monkeys, 11:21039 (R;US) 
GAUGE INVARIANCE 
Fock Representation 
Gauge invariance and states in the Fock space, 11:21392 
(RA;SU;In Russian) 
Monopoles 
Action principle and equations of motion for nonabelian 
monopoles, 11:21411 (R;GB) 
Smooth Manifolds 
Integrability condition for gauge field copies, 11:21416 (R;BR) 
Space-Time 
On loop space formulation of gauge theories, 11:21410 (R;GB) 
Symmetry Breaking 
Gauge anomalies, gravitational anomalies, and superstrings, 
11:21380 (R;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 
Sensitivity 
Upgraded in vivo counting for plutonium, americium and 
uranium, 11:21067 (R;US) 
Spatial Resolution 
Upgraded in vivo counting for plutonium, americium and 
uranium, 11:21067 (R;US) 
GEGAS PROCESS 
Mathematical Models 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly report, December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 
GELS 
Images 
Imaging fatigue with the gel electrode, 11:20339 (BA;US) 
Stability 
Study of equilibrium properties of CR(III)-polyacrylamide gels 
by swelling measurement and equilibrium dialysis, 11:19080 
(BA;US) 
GENE LOCI 
See GENES 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
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Energy 
Energy in gravitational theories: definition, positivity theorems, 
and stability, 11:21615 (RA;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
DNA Sequencing 
Sequence of the tms transcript 2 locus of the A. tumefaciens 
plasmid pTiA6 and characterization of thc mutation in 
pTiA66 that is responsible for auxin attenuation, 11:21004 
(J;GB) 
GENETIC ENGINEERING 


Regulations 
Biotechnology regulation, 11:21000 (R;US) 
‘Y 


Computerized Simulation 
Geochemical test problems and simulations, 11:21156 (RA;US) 
Data Processing 
Fortran 77 program for computing percentiles of large data 
sets, 11:21133 (J;GB) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 


G 


Petrogenesis 
Basement influence on Mississippi Valley-type mineralization in 
East Tennessee, 11:21121 (R;US) 
GEOLOGIC FRACTURES 
Crack Propagation 
Estimating fracture apertures from h ic data and 
comparison with theory, 11:19614 (BA;US) 


Geometry 
Effects of artificial fracture geometry on geothermal well 
production, 11:19615 (BA;US) 
fracture 


Estimating apertures from hydraulic data and 
comparison with theory, 11:19614 (BA;US) 
Hydraulic Conductivity 
Representative element modeling of fracture systems based on 
stochastic analysis, 11:21123 (R;US) 
M 


onitoring 
Forecasting thermal breakthrough of reinjected water using a 
-retention model for tracer test interpretation, 
11:19618 (BA;US) 
GEOLOGY 
See also STRATIGRAPHY 
Data Processing 
Fortran 77 program for computing percentiles of large data 
sets, 11:21133 (J;GB) 
GEOPHYSICAL SURVEYS 
Correlations 
Information extraction from noisy televiewer logs of inclined 
wellbores in hard rock, 11:19586 (BA;US) 
GEOPHYSICS 
Data Processing 
Fortran 77 program for computing percentiles of large data 
sets, 11:21133 (J;GB) 


design well test results, 11:19566 


geothermal design well test results, 11:19566 


of wood stork foraging habitat with satellite data, 
11:20981 (R;US) 
Remote sensing of endangered species foraging habitats: a 
wood stork example, 11:20956 (R;US) 


Metamorphic Rocks 
Southeastern Regional Environmental Characterization 
executive summary. Final report, 11:19329 (R;US) 
Sedimentary Rocks 
Southeastern Regional Environmental 
executive summary. Final report, 11:19329 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY 
Energy Source Development 
Review and analysis of the adequacy of the legal and 
institutional framework for geothermal development in 
Washington State, 11:19590 (R;US) 
Ten years of cooperation between the US DOE and the 
Electric Energy Authority of Italy (ENEL) in the 
development of geothermal energy technology, 11:19599 


Exploration for sources of geothermal energy. 
Exploratory Wells 
Upgrades in thermal protection for downhole instruments, 
11:19587 (BA;US) 
Geophysical Surveys 
Information extraction from noisy televiewer logs of inclined 
wellbores in hard rock, 11:19586 (BA;US) 
GEOTHERMAL FIELDS 


See also CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 


Electromagnetic soundings for geothermal resources in Dixie 
Valley, Nevada, 11:19572 (BA;US) 


Surveys 
Regional geothermal exploration in Arizona and New Mexico 
using magnetotellurics, 11:19581 (BA;US) 
Reservoir Rock 
Transition from mixed to forced convection for opposing 
vertical flows in liquid-saturated porous media, 11:19619 
(BA;US) 
GEOTHERMAL FLUIDS 
See also FUMAROLIC FLUIDS 
Enthalpy 
Enthalpy transients in fractured two-phase geothermal systems, 
11:19617 (BA;US) 
Flow Models 
Enthalpy transients in fractured two-phase geothermal systems, 
11:19617 (BA;US) 
Forced Convection 
Transition from mixed to forced convection for opposing 
vertical flows in liquid-saturated porous media, 11:19619 
(BA;US) 


Hydraulics 
Tracer survey in Svartsengi field 1984, 11:19574 (BA;US) 


Fluid drift speed and permeability asymmetry: injection 
research at East Mesa, 11:19571 (BA;US) 
Well Logging 
Artesian flow testing of the geothermal production wells 
WEN-1 and WEN-2, Honey Lake hybrid power plant 
project, California, 11:19613 (BA;US) 
GEOTHERMAL HEATING SYSTEMS 
Computerized Simulation 
Geothermal district favorability studies in seven 
Washington cities, 11:19629 (BA;US) 
Feasibility Studies 
Geothermal district heating favorability studies in seven 
Washington cities, 11:19629 (BA;US) 
GEOTHERMAL POWER PLANTS 
Air Pollution 
Atmospheric field experiments for evaluating pollutant 
and dispersion in complex terrain, 11:19594 
(BA;US) 
Air Pollution 
Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 





Cost Estimation 
Power plant conceptual design for magma energy extraction, 
11:19595 (BA;US) 
Design 
Power plant conceptual design for magma energy extraction, 
11:19595 (BA;US) 
Gaseous Wastes 
Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 
District Heating 


Geothermal energy in Austria. Pt. 2. Operating experience of a 
geothermal district heating system in Waltersdorf i. 
Oststeiermark, 11:19593 (R;AT;In German) 

Geothermal Heating 

Geothermal energy in Austria. Pt. 1. Eastern Styria 1: 

Waltersdorf i.O. , 11:19592 (R;AT;In German) 
Geothermal Water Heating 

Geothermal energy in Austria. Pt. 1. Eastern Styria 1: 

Waltersdorf i.O. , 11:19592 (R;AT;In German) 
Pollution Control Equipment 
Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 
Research Programs 

AEIOU: accelerated exploration for integrated and optimal 

utilization, 11: 19628 (B (BA;US) 


Development : 
AEIOU: accelerated exploration for integrated and optimal 
utilization, 11:19628 (BA;US) 
ee SPACE HEATING 


Research Programs 
AEIOU: accelerated exploration for integrated and optimal 
utilization, 11:19628 (BA;US) 
SYSTEMS 


See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
Fractured Reservoirs 
Feasibility of an acoustic technique for fracture detection, 
11:19563 (BA;US) 


Fluid flow in volcanic terrains; hydrogeochemistry of the 
Meager mountain thermal system, 11:19570 (BA;US) 


Geothermometry 
Fluid flow in volcanic terrains; hydrogeochemistry of the 
Meager mountain thermal system, 11:19570 (BA;US) 


A geothermal lost circulation zone mapping tool, 11:19588 
(BA;US) 

Fluid flow in volcanic terrains; hydrogeochemistry of the 
Meager mountain thermal system, 11:19570 (BA;US) 


A geothermal lost circulation zone mapping tool, 11:19588 
(BA;US) 
Reservoir Rock 
A new method for evaluating composite reservoir systems, 
11:19612 (BA;US) 
WELLS 


Acoustic 
Downhole seismic noise measurements in the Beowawe 
geothermal field, Nevada, 11:19589 (BA;US) 
Cost Estimation 
Preliminary well designs and costs for magma energy 
extraction wells, 11:19603 (BA;US) 


Preliminary well designs and costs for magma energy 
extraction wells, 11:19603 (BA;US) 
Drilling Fluids 
Lost circulation in geothermal wells: Research and 
development status at Sandia, 11:19608 (BA;US) 
Plugging mechanisms in a lost circulation model, 11:19606 
(BA;US) 
Flow Models 
A summary of modeling studies of the East Olkaria geothermal 
field, Kenya, 11:19611 (BA;US) 
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Effects of artificial fracture geometry on geothermal well 
production, 11:19615 (BA;US) 
considerations for extraction of thermal energy 
from magma, 11:19620 (BA;US) 
Flow Rate 

A summary of modeling studies of the East Olkaria geothermal 
field, Kenya, 11:19611 (BA;US) 

Effects of artificial fracture geometry on geothermal well 
production, 11:19615 (BA;US) 

Fiuid Injection 

A summary of modeling studies of the East Olkaria geothermal 
field, Kenya, 11:19611 (BA;US) 

Energy extraction from magma reservoirs, 11:19621 (BA;US) 

considerations for extraction of thermal energy 
from magma, 11:19620 (BA;US) 

Tracer survey in Svartsengi field 1984, 11:19574 (BA;US) 

Fracture Mechanics 

Characteristics of microearthquakes accompanying hydraulic 
fracturing as determined from studies of spectra of seismic 
waveforms, 11:19562 (BA;US) 

Heat Exchangers 
considerations for extraction of thermal energy 
from magma, 11:19620 (BA;US) 
Heat Flow 

Summary of a heat flow mapping project at the Geysers 

geothermal field, California, 11:19573 (BA;US) 
Heat Transfer Fluids 

Energy extraction from magma reservoirs, 11:19621 (BA;US) 

Preliminary considerations for extraction of thermal energy 
from magma, 11:19620 (BA;US) 

Hydraulic Fracturing 

Analysis of nonisothermal injection and falloff tests in layered 
reservoirs, 11:19616 (BA;US) 

Characteristics of microearthquakes accompanying hydraulic 
fracturing as determined from studies of spectra of seismic 
waveforms, 11:19562 (BA;US) 

Effects of artificial fracture geometry on geothermal well 
production, 11:19615 (BA;US) 

Enthalpy transients in fractured two-phase geothermal systems, 
11:19617 (BA;US) 

Estimating fracture apertures from hydraulic data and 
comparison with theory, 11:19614 (BA;US) 

Forecasting thermal breakthrough of reinjected water using a 
dispersion-retention model for tracer test interpretation, 
11:19618 (BA;US) 

Seismic studies of a massive hydraulic fracturing experiment, 
11:19623 (BA;US) 

The massive hydraulic fracture of Fenton Hill HDR well EE- 
3, 11:19626 (BA;US) 

The shocking behavior of fluid flow in deformable joints, 
11:19622 (BA;US) 

Well completion and operations for MHF of Fenton Hill HDR 
well EE-2, 11:19625 (BA;US) 


Estimating fracture apertures from hydraulic data and 
comparison with theory, 11:19614 (BA;US) 


Aromatic hydrocarbons associated with brines from 
wells. Annual report, fiscal 1985, 11:19576 
(R;US) 


Analysis of nonisothermal injection and falloff tests in layered 
reservoirs, 11:19616 (BA;US) 


Fluid drift speed and permeability asymmetry: i 
research at East Mesa, 11:19571 (BA;US) 
Lost Circulation 
Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 


MWD Systems 
instrumentation development activities at Sandia, 
11:19582 (BA;US) 


Well completion and operations for MHF of Fenton Hill HDR 
well EE-2, 11:19625 (BA;US) 
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Packings 
Open hole packer for high pressure service in a five hundred 
degree fahrenheit precambrian wellbore, 11:19596 (R;US) 
Performance 
Artesian flow testing of the geothermal production wells 
WEN-1 and WEN-2, Honey Lake hybrid power plant 
project, California, 11:19613 (BA;US) 


Plugging mechanisms in a lost circulation model, 11:19606 
(BA;US) 
Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 
Pressure Control 
Development of seals for a geothermal downhole intensifier-a 
progress report, 11:19609 (BA;US) 


Reinjection 
Forecasting thermal breakthrough of reinjected water using a 
-retention model for tracer test interpretation, 
11:19618 (BA;US) 
Rock Mechanics 
Methods for increasing drilling performance of the thermal 
spallation drilling system, 11:19607 (BA;US) 
Rock-Fluid Interactions 
The shocking behavior of fluid flow in deformable joints, 
11:19622 (BA;US) 
Rotary Drilling 
Analyzing the dynamic behavior of some rotary bottom 
hole assemblies during startup, 11:19610 (BA;US) 
Development of seals for a geothermal downhole intensifier-a 
progress report, 11:19609 (BA;US) 
Methods for increasing drilling performance of the thermal 
spallation drilling system, 11:19607 (BA;US) 
Thermal spallation drilling, 11:19600 (BA;US) 
Seals 
Geothermal elastometer--a firm reality, 11:19604 (BA;US) 
Sonic Logging 
Development of a new borehole acoustic televiewer for 
geothermal applications, 11:19585 (BA;US) 
Seismic studies of a massive hydraulic fracturing experiment, 
11:19623 (BA;US) 
Telemetry 
Space age telemetry for geothermal well logging - the wireline 
transmission link, 11:19584 (BA;US) 
T Logging 
Summary of a heat flow mapping project at the Geysers 
geothermal field, California, 11:19573 (BA;US) 
Tracer Techniques 
Forecasting thermal breakthrough of reinjected water using a 
dispersion-retention model for tracer test interpretation, 
11:19618 (BA;US) 
Tracer survey in Svartsengi field 1984, 11:19574 (BA;US) 
Waterflooding 
Forecasting thermal breakthrough of reinjected water using a 
-retention model for tracer test interpretation, 
11:19618 (BA;US) 
Well Completion 
Preliminary well designs and costs for magma energy 
extraction wells, 11:19603 (BA;US) 
Well completion and operations for MHF of Fenton Hill HDR 
well EE-2, 11:19625 (BA;US) 
Well Drilling 
Design considerations for a hard-rock PDC drill bit, 11:19605 
(BA;US) 
Preliminary well designs and costs for magma energy 
extraction wells, 11:19603 (BA;US) 
of a computer program for drill string dynamics, 
11:19601 (BA;US) 
Well Injection Equipment 
Energy extraction from magma reservoirs, 11:19621 (BA;US) 
Well Logging 
Fracture detection: interpretation of well logs to select packer 
seats and locate injection intervals, 11:19577 (R;US) 
Well Logging Equipment 
Examination of insulation wear modes in geothermal logging 
cables, 11:19583 (BA;US) 
Geothermal instrumentation development activities at Sandia, 
11:19582 (BA;US) 


Space age telemetry for geothermal well logging - the wireline 
transmission link, 11: 19584 (BA;US) 
GERM CELLS 
Mutations 
DNA target sites associated with chemical induction of 
dominant-lethal mutations and heritable translocations in 
mice, 11:21112 (BA;IN) 
GERMAN DEMOCRATIC REPUBLIC 
Economic Policy 
Process chain analysis for the purposes of energy efficiency to 
establish optimum points of emphasis for rationalization, 
11:20178 (R;DE;In German) 
Economy 
On energetic evaluation of basic consumption or — 
needs as a decision-making aid in choosing strategies of 
national economy for economic reasons, 11:20033 (R;DD;In 
German) 
Industry 
On energetic evaluation of basic consumption or production 
needs as a decision-making aid in choosing strategies of 
national economy for economic reasons, 11:20033 (R;DD;In 


German) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Neutron Diffraction 

Phase determination of the forbidden reflection 442 in silicon 
and germanium using multiple Bragg scattering, 11:20463 
(J;DK) 

Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
GERMANIUM ALLOYS 
Crystal-Phase Transformations 

Martensitic phase transformation in A15 and Laves-phase 

compounds studied by internal friction, 11:20301 (J;GB) 
Internal Friction 

Martensitic phase transformation in A15 and Laves-phase 

compounds studied by internal friction, 11:20301 (J;GB) 
Physical Radiation Effects 

Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 

Precipitation Hardening 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 

Segregation 

Nonequilibrium segregation and phase instability i in alloy films 
during elevated-tem: irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANY (DEMOCRATIC REPUBLIC) 

See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GEYSERS GEOTHERMAL FIELD 

Geothermal Gradients 

Summary of a heat flow mapping project at the Geysers 

geothermal field, California, 11:19573 (BA;US) 


See also BOROSILICATE GLASS 
. Acoustic Testing 
Characterization methodology for film materials using 
wideband reflection acoustic microscopy, 11:20466 (BA;US) 
Chemical Bonds 
Closure and repropagation of healed cracks in silicate glass, 
11:20462 (J;US) 





Compression Strength 


Strength 
Strength and ductility of four dry igneous rocks at low 
pressures and temperatures to partial melting, 11:21141 
(R;US) 
Cracks 
Closure and repropagation of healed cracks in silicate glass, 
11:20462 (J;US) 
Crystal Structure 
Applications of high resolution NMR to geochemistry: 
crystalline, glass, and molten silicates, 11:20449 (R;US) 
Deposition 
Characterization methodology for film materials using 
wideband reflection acoustic microscopy, 11 20466 ( CA) 
Fracture Properties 
Closure and repropagation of healed cracks in silicate glass, 
11:20462 (J;US) 
Indenter flaw geometry and fracture toughness estimates for a 
glass-ceramic, 11:20393 (J;US) 
Review of fracture ies of nuclear materials determined 
by Hertzian indentation, 11:20385 (R;US) 


Heat Treatments 
Glass-batch- program. Annual report, February 1, 


preheater 
1984-Junuary 31, 1985, 11:20182 (R;US) 


High-level waste glass field burial tests at CRNL. The effect of 
geochemical kinetics on the release and migration of fission 
products in a sandy aquifer, 11:19184 (R;CA) 


Characterization methodology for film materials using 
wideband reflection acoustic microscopy, 11:20466 (BA;US) 


Production 
Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (R;US) 
Chemical Analysis 
Versatility of laser induced fluorescence line narrowing in 
chemical analysis, 11:20526 (BA;US) 


Characterization methodology for film materials using 
wideband reflection acoustic microscopy, 11:20466 (BA;US) 
Surfaces 
Size distribution of particles that may contribute to soiling of 
material surfaces, 11:20880 (R;US) 
GLASS INDUSTRY 
Flue Gas 
Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (R;US) 
Fluidized-Bed Combustion 
Glass-batch-preheater program. Annual report, February 1, 
1984-January 31, 1985, 11:20182 (RSUS) 
GLAZING MATERIALS 
Transparent or translucent materials such as glass or glass 
substitutes, 
Optical Properties 
Thermochromic materials research for optical switching films. 
Final technical 30 September 1984-31 December 
1985, 11:19536 (R;US) 
GLOVEBOXES 


Use of urethane foam in the decontamination and 
decommissioning of nuclear facilities, 11:19229 (R;US) 
Modifications 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
GLOW DISCHARGES 
Neutral Beam Sources 
Detection of surface glow related to spacecraft glow 
phenomenon, 11:21762 (R;US) 
Aerobic Digestion 
Extraction chemistry of fermentation product carboxylic acids, 
11:19422 (J;US) 


Patterns of metabolic activity in the treatment of 
schizophrenia, 11:21021 (J;US) 


Observation and phenomenology of glueballs, 11:21256 (R;US) 
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GLUONIUM 
See GLUEBALLS 
GLYCINE HISPIDA 
Productivity 
Seed protein quantities of field-grown soybeans exposed to 
simulated acid rain, 11:21108 (J;GB) 
GOBAR GAS 
See METHANE 
GOLD 
Atom 
The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 


The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 


Underpotential deposition of copper on gold and effects of 
thiourea studied by AC impedance, 11:20315 (BA;US) 
Fabrication 
Underpotential deposition of copper on gold and the effects of 
thiourea studied by AC impedance, 11:20297 (J;US) 
Grain Boundaries 
Study of energy versus misorientation for grain boundaries in 
cold by crystallite rotation method. II. Tilt boundaries and 
mixed boundaries, 11:20270 (R;US) 
Heavy Ion Reactions 
Compression and expansion, 11:20809 (RA;US) 


Twinned colloidal gold particles, 11:20252 (R;US) 
GOLD 197 TARGET 
Alpha Reactions 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Argon 40 Reactions 
197 Au target fragmentation induced by 1.8 GeV/nucleon “Ar, 
11:21506 (RA;US) 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
Argon 40 Target 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Carbon 12 Reactions 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
Neutron Reactions 
IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 
Nitrogen 14 Reactions 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Quantum (statistical?) effects in light i 
small relative momenta, 11:21503 (RA;US) 
Oxygen 16 Reactions 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
GOLD ALLOYS 
Order-Disorder Transformations 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Final report, January 1, 1981- 
December 31, 1985, 11:20264 (R;US) 
Physical Radiation Effects 
Radiation-induced segregation in Cu-Au alloys, 11:20263 
(R;US) 
GOLDSTONE BOSONS 
Gravitational Fields 
Gravitational anomalies and the Goldstone-Wilczek current, 
11:21419 (J;US) 
GRADED BAND GAP SOLAR CELLS 
See CASCADE SOLAR CELLS 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Simulation 
Computer simulations of the structure and properties of grain 
boundary dislocations, 11:20269 (R;US) 


correlations at 
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Unification and supersymmetry, 11:21374 (RA;XC) 
Leptons 
Fractionally charged leptons in the SO(14) GUT, 11:21359 
(R;JP) 


Magnetic M 

Are the monopoles the inevitable consequence of the grand 
unified theory, 11:21396 (RA;SU;In Russian) 

Massive Magnetic monopoles in cosmology and astrophysics, 
11:21171 (RA;US) 

GRANITES 
See also GRANODIORITES 
Deformation 

Semibrittle deformation of granite at upper crustal conditions, 

11:21145 (R;US) 
GRANODIORITES 
Compression Strength 

Effects of water-saturation on strength and ductility of three 
igneous rocks at effective pressures to 50 MPA and 
temperatures to partial melting, 11:21144 (R;US) 

Strength and ductility of four dry igneous rocks at low 
pressures and temperatures to partial melting, 11:21141 
(R;US) 

GRANULATION (SOLAR) 
See SOLAR GRANULATION 


See LEUKOCYTES 
GRAPHITE 
Composite Materials 

Effects of real-time thermal aging on graphite/polyimide 
composites, 11:20412 (RA;US) 

Environmental stability graphite/PMR-15 composites, 11:20413 
(RA;US) 

Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 


Compost 
Current and future engine applications of Gr/PI composites, 
11:20414 (RA;US) 


Damage 
A fiber optic damage monitor, 11:20468 (BA;US) 
Diffusion 


Hydrogen isotope exchange and conditioning in graphite 
limiters used in TFTR, 11:21764 (R;US) 
Electric Conductivity 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
Electrical Testing 
Characterization of a graphite/epoxy laminate by electrical 
resistivity measurements, 11:20422 (BA;US) 
Lamellae 
Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 
Nondestructive Testing 
A fiber optic damage monitor, 11:20468 (BA;US) 
Permeability 
Gas permeability in graphite used in seal performance test for 
the experimental VHTR core, 11:19936 (R;JP;In Japanese) 
Sorptive Properties 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 


GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASERS 
See GASERS 
GRASS 


Decomposition 
Weight loss of dead plants from mesh bags in cheatgrass 
communities, 11:20930 (R;US) 


Nitrogen Fixation 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
Productivity 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
Roots 
Rooting patterns in the pinyon-juni 
(R;US) 
GRASSLANDS 
See RANGELANDS 
GRAVIMELT PROCESS 
Pilot Plants 
Bench scale development of the TRW process for cleaning 
coal. Gravimelt process. ly technical 
November 1985-January 1986, 11:19047 (R;US) 
GRAVITATIONAL FIELDS 
Feynman Path Integral 
Path-integral derivation of gauge and gravitational chiral 
anomalies in theories with vector and axial-vector couplings 
in arbitrary even dimensions, 11:21417 (J;US) 
GRAVITATIONAL INTERACTIONS 
Symmetry Breaking 
Gauge anomalies, gravitational anomalies, and superstrings, 
11:21380 (R;US) 
GRAVITY LOGGING 
SQUID Devices 
a oe of electronic control of a superconducting 
ity gradiometer. Final technical report, 20 June 1984-20 
coal I 1985, 11:20614 (R;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREECE 
Wind Power Plants 
Wind energy on the Greek islands, 11:19640 (RA;DE) 
GREENHOUSES 
Energy Conservation 
Energy saving with wind reducing screens on greenhouses, 
11:20187 (R;SE;In Swedish) 
GREENLAND 
Energy Supplies 
Energy plan for Narsaq, 11:20070 (R;DK;In Danish) 
Energy plan for Nanortalik, 11:20071 (R;DK;In Danish) 
Hydroelectric Power Plants 
Energy plan for Nanortalik, 11:20071 (R;DK;In Danish) 
GROUND MOTION 
Soil-Structure Interactions 
Seismic accelerogram compatible with design response 


iper woodland, 11:21027 


Publications list 1982, 11:21826 (R;AU) 
Chemical Analysis 
Analytical measurements of actinide migration in a laboratory- 
simulated basalt HLW repository, 11:20507 (BA;US) 
Contamination 
Investigation of tritium in groundwater at Site 300, 11:19338 
(R;US) 
Radiation Monitoring 
The remedial action program's Technical Measurements 
Center--status, 11:19358 (BA;US) 
Radiolysis 
Long-term performance of materials used for high-level waste 
packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 
Radionuclide Migration 
Analytical measurements of actinide migration in a laboratory- 
simulated basalt HLW repository, 11:20507 (BA;US) 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
Effects of sorption behaviour on contaminant migration, 
11:19328 (R;CA) 





Experiments to determine the migration potential for water 
and contaminants in shallow land burial facilities design, 
emplacement, and preliminary results, 11:19295 (BA;US) 

Investigation of tritium in groundwater at Site 300, 11:19338 
(R;US) 

Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 

The influence and modeling of waste nuclide aqueous 
speciation on geosphere retardation processes relevant to risk 
assessment, 11:19342 —— 

Uncertainties associated with geologic disposal of high-level 
radioactive waste, 11:19363 OAS) 


Procedures for the collection and preservation of groundwater 
and surface water samples and for the installation of 
monitoring wells. Second edition, 11:20979 (R;US) 

Water Pollution 

Installation restoration program. Phase II. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 1. Final report, 11:20958 ee 

Point-of-use reduction of volatile halogenated or 
drinking water. Final report, September 1982-March 1985, 
11:20970 (R;US) 

Water Quality 

Bayesian methods for estimation of environmental quality from 
synthetic fuel byproducts data, 11:19037 (R;US) 

Water resources data for New Jersey, water year 1984. 
Volume 1. Atlantic slope basins, Hudson River to Cape 
May. Water-data report (Annual) 1 October 1983-30 
September 1984, 11:20957 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Chemical Composition 

Fixation of waste materials in grouts. Part I. Empirical 

correlations of formulation data, 11:19238 (R;US) 
Mechanical Properties 

Development of two candidate concrete mixtures (salt, nonsalt) 
for repository sealing applications. Final report, 11:19183 
(R;US) 

Testing 
er Waste Materials Characterization Center. Semiannual 
rogress report, April 1985-September 1985, 11:20453 (R;US) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GULF COAST 
Geothermal Exploration 

Geopressurized geothermal design well test results, 11:19566 

(BA;US) 
GULF OF ALASKA 
Seismic Surveys 

Structure and petroleum potential of the Yakutat segment of 
the northern Gulf of Alaska continental margin, 11:19062 
(R;US) 

GULF OF MEXICO 
Petroleum Deposits 

Ehanced recovery by non-hydrocarbon gas injection in the 

Gulf of Mexico, 11:19086 (BA;US) 
GYROSCOPES 

3He nuclear 

1985, 11:20612 (RUS) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


Final report, November 1980-July 


HABITAT 


of wood stork foraging habitat with satellite data, 
11:20981 (R;US) 
Remote Sensing 
Remote sensing of endangered species foraging habitats: a 
wood stork example, 11:20956 (R;US) 
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HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
Exclusive Interactions 
Classification of hadron-hadron exclusive reactions, 11:21308 
(R;SU) 
Quark Model 
Quark counting rules for total cross sections, 11:21315 (R;SU) 
Restrictions on quark dynamics from present and future 
hadron-hadron scattering, 11:21526 (RA;US) 


Rescattering of a dipole pomeron in the U-matrix approach, 
11:21331 (R;SU;In Russian) 
Amplitudes 


Rescattering of a dipole pomeron in the U-matrix approach, 
11:21331 (R;SU;In Russian) 
Total Cross Sections 
Dependence of the total cross sections ratios on valence quark 
masses, 11:21314 (R;SU) 
Quark counting rules for total cross sections, 11:21315 (R;SU) 
HADRONS 


See also MESONS 
RESONANCE PARTICLES 


Multiple Production 

Freezeout density in relativistic nuclear collisions measured by 
proton-proton correlations, 11:21276 (RA;US) 

Inelasticity distribution and its implications for many-particle 
production processes, 11:21356 (RA;US) 

Particle Production 

Average multiplications in deep inelastic processes and their 
interpretation, 11:21323 (RA;SU) 

Hadron production at PEP/PETRA, 11:21289 (R;US) 

Hadron production in e* e~ annihilation. QCD and 
hadronization, 11:21357 (R;US) 

Study of multiple production of hadrons in neutrino and 
antineutrino interactions with nuclei (A= 12-207) by means 
of two-meter propane-freon bubble chamber (TPK-2M). 
Experiment proposal, 11:21274 (R;SU;In Russian) 

Chromodynamics 


QCD results for small x and for heavy flavor production, 
11:21305 (R;US) 
Rest Mass 
Epsilon beyond the naive mass spectrum, 11:21421 (J;NL) 


Theory 
To transport of hadron gases, 11:21332 (R;SU) 


Combustion 
Laser ignition studies, 11:20603 (R;US) 


Laser ignition studies, 11:20603 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Equations of Motion 
Comments on a direct approach to finding exact invariants for 
one-dimensional time-dependent classical Hamiltonian, 
11:21634 (R;BR) 
Gauge Invariance 
Comments on a particle moving in homogeneous time varying 
force, 11:21632 (R;BR) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD RESERVATION 
Alpha-Bearing Wastes 
Characterization study of RH-TRU wastes existing in storage 
and expected to be generated, 11:19246 (R;US) 
Ponds 
Distribution of polychlorinated biphenyls (PCBs) in surface 
sediments of Gable Mountain Pond, 11:20974 (R;US) 
Radiation Monitoring 
Offsite radiation doses summarized from Hanford 
environmental monitoring reports for the years 1957-1984 
(Contains glossary), 11:20946 (R;US) 
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Radioactive Waste 
Potential radiological impacts of upper-bound operational 
accidents during proposed waste disposal alternatives for 
Hanford defense waste, 11:19351 (R;US) 
Radioactive Waste Management 
Hanford defense waste disposal alternatives: engineering 
support data for the Hanford Defense Waste-Environmental 
Impact Statement, 11:19245 (R;US) 
HARD COAL 


See ANTHRACITE 
BLACK COAL 


HARMONIC GENERATION 
Relations 


High energy components and collective modes in 
thermonuclear plasmas, 11:21667 (R;US) 
Normal-Mode Analysis 
High energy components and collective modes in 
thermonuclear plasmas, 11:21667 (R;US) 
HARMONIC OSCILLATORS 
Matrix Elements 
oscillator: expansion of spheroidal basis over 
spherical and cylindrical, 11 21606 (R;SU;In Russian) 
Series 
Isotropic oscillator: of spheroidal basis over 
spherical and cylindrical, 11:21626 (R;SU;In Russian) 


Elementary supersymmetry, 11:21372 (RA;XC) 
Wave Functions 
Isotropic oscillator: spheroidal wave functions, 11:21627 
(R;SU;In Russian) 
HARVESTING EQUIPMENT 
Design 


Harvesting a short rotation forest, 11:19497 (RA;SE) 
Study and designing of a forestry waste pilot harvester. Final 
report, 11:19445 (R;XE) 
Performance Testing 
Harvesting a short rotation forest, 11:19497 (RA;SE) 
HAWAII 
Geothermal Exploration 
Characteristics of the geothermal resource associated with the 
volcanic systems in Hawaii, 11:19567 (BA;US) 
Sesee eees Mandy ee wenn 11:19564 (BA;US) 
Volcanoes 
Characteristics of the geothermal resource associated with the 
volcanic systems in Hawaii, 11:19567 (BA;US) 


Turbulence analysis of kite wind measurements, 11:19644 
(RA;DE) 
Wind Power 
A research program for wind energy-utility interface concerns, 
11:19815 (BA;US) 
Status of the Boeing Mod-5B wind turbine project, 11:19823 
(BA;US) 
Wind Turbines 
Status of the Boeing Mod-5B wind turbine project, 11:19823 
(BA;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution Monitoring 
Nickel and chromium compounds and fumes in 
mammalian cell transformation bioassay in vitro, 11:20886 
(R;US) 
Chemical Analysis 
Ecological-evaluation of organotin-contaminated sediment. 
Final report, March-June 1984, 11:20959 (R;US) 
Combustion 
Controlled air incineration of hazardous chemical waste at the 
Los Alamos National Laboratory, 11:19317 (BA;US) 
Los Alamos Controlled Air Incinerator for hazardous 
and mixed radioactive wastes, 11:19226 (R;US) 
ing documentation for the RCRA 
Conservation and Recovery Act) incinerator regulations 40 
CFR 264, Support O - incinerators and appendices. Final 
report, 11:20892 (R;US) 
Combustion Products 
Evaluation of pilot-scale pollution control devices for 
hazardous-waste incineration, 11:20879 (R;US) 


HEAT DISSIPATION 
Positron Computed Tomography 


Indoor Air Pollution 
Final report on the impact of anti ing policies in the 
federal workplace (revised). Report for 1971-85, 11:20904 
(R;US) 
Health hazard evaluation report No. HETA-84-011-1567, KP 
Industries, Delphos, Ohio, 11:20900 (R;US) 


Role of water balance in the long-term stability of hazardous 

waste site cover treatments, 11:19227 (R;US) 
Marine Disposal 

Ecological-evaluation of organotin-contaminated sediment. 

Final report, March-June 1984, 11:20959 (R;US) 
Meetings 

Movement and fate of creosote waste in ground water, 
Pensacola, Florida. US Geological Survey Toxic Waste - 
Ground-Water Contamination Program. Excerpt, 11:20976 
(R;US) 

Radioactive Waste 
Managing mixed wastes: technical issues, 11:19200 (R;US) 
Risk Assessment 

Application of the NSF/PRA (National Science 

Foundation/Policy Research and Analysis) risk-analysis 
results to risk management/safety 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

Processes 


Separation 
Field and studies in support of a hazardous waste 
extraction test, 11:20491 (R;US) 
Transport 
Improving transportation of hazardous materials through risk 
assessment and routing, 11:20044 (R;US) 
Underground Disposal 
Role of water balance in the long-term stability of hazardous 
waste site cover treatments, 11:19227 (R;US) 
Waste Disposal 
Installation restoration program. Phase II. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 1. Final report, 11:20958 (R;US) 
Installation restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 2. Appendices, 11:20862 (R;US) 
Waste Management 
EPA (Environmental Protection Agency) guide for minimizing 
the adverse environmental effects of cleanup of uncontrolled 
hazardous-waste sites, 11:20891 (R;US) 
Waste Retrieval 
Techniques for exhumation of TRU waste applied to 
abandoned non-radioactive hazardous waste, 11:19322 
(BA;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HEALTH HAZARDS 
Risk Assessment 
Perceived and calculated health risks: do the impacts differ, 
11:19346 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 


HEARINGS 
Biotechnology regulation, 11:21000 (R;US) 
— 
also MYOCARDIUM 
Positron Computed Tomography 
Positron emission tomography of the heart, 11:21025 (BA;US) 
HEAT DISSIPATION 


DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 

THERMAL EFFLUENTS 





HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Ceramics 
Overview of DoE ceramic R&D for heat engines, ‘11:20396 
G;US) 


Programs 
Overview of DoE ceramic R&D for heat engines, 11:20396 
G;US) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
RADIATORS 


Corrosion Protection 
Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 
its 
Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 
Feasibility Studies 
Particle spout heat exchanger system development. Phase I 
report, September 1, 1984-May 1, 1985, 11:20173 (R;US) 


Fluidelastic instability in shell and tube heat exchangers: a 
framework for a prediction method, 11:20639 (BA;US) 
Materials 
Using plastics in waste heat recovery, 11:20193 (BA;US) 
Materials Testing 
Material and cleaning options for cyclic reheat systems, 
11:19830 (R;US) 
Mechanical Vibrations 
Fluidelastic instability in shell and tube heat exchangers: a 
framework for a prediction method, 11:20639 (BA;US) 
Performance 


Analysis of compact heat exchanger performance, 11:20640 
(BA;US) 
Research Programs 
Structural dynamics and fluid flow in shell-and-tube heat 


exchangers. Summary and overview of a DOE/ECUT- 
sponsored research program, 11:20162 (R;US) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
Simulation 


EFI-VP-SIM. A computer based simulator for electric heat 
pumps, 11:20195 (R;NO;In Norwegian) 
Design 
Emerging technology from the DOE industrial heat pump 
program, 11:20191 (BA;US) 
Heat Recovery 
Emerging technology from the DOE industrial heat pump 
program, 11:20191 (BA;US) 
Optimization 
Vertical integration of thermally activated heat pumps, 
11:20113 (R;US) 


Influence of conditions on the performance of small heat 
pumps, 11:20157 (R;FI;In Finnish) 
Vertical integration of thermally activated heat pumps, 
11:20113 (R;US) 
Thermal Efficiency 
Vertical integration of thermally activated heat pumps, 
11:20113 (R;US) 
HEAT RECOVERY 
Evaporators 


Development of an evaporator for industrial heat pumps 
capable of recovering heat from contaminated sources. Phase 
1. Final report, October 1, 1984-July 31, 1985, 11:20174 
(R;US) 
Heat Exchangers 
Development of an evaporator for industrial heat pumps 
capable of recovering heat from contaminated sources. Phase 
1. Final report, October 1, 1984-July 31, 1985, 11:20174 
(R;US) 
Particle spout heat exchanger system development. Phase I 
report, September 1, 1984-May 1, 1985, 11:20173 (R;US) 


Ceramic recuperator module verification tests. Topical report, 
January-December 1984, 11:20184 (R;US) 
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HEAT RECOVERY EQUIPMENT 
Thermochemical recuperator system: advanced heat recovery, 
11:20166 (R;US) 
Materials 
Using plastics in waste heat recovery, 11:20193 (BA;US) 
HEAT RESISTANT MATERIALS 
Research Programs 
Polymer, metal and ceramic matrix composites for advanced 
aircraft engine applications, 11:20416 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Computer Codes 
COOLOD: thermal and hydraulic analysis code for research 
reactors with plate type fuel elements, 11:19930 (R;JP;In 
Japanese) 
HEAT TRANSFER FLUIDS 
Corrosive Effects 
Chemical reactions of petroleum based heat transfer oils with 
non-ferrous metals, 11:19105 (R;DE;In German) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Carcinogen Screening 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 
Chemical Analysis 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 
Combustion Products 
Development and testing of a procedure for collection and 
analysis of polycyclic aromatic hydrocarbons (PAH) from 
flue gas of oil-fired heating units. Final report, 11:20873 
(R;DE;In German) 
Mutagen Screening 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 
HEATING SYSTEMS 


See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 


Design 
Design of long pulse heating systems for doublet III-D, 
11:21714 (BA;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 


See also HILACS 
JINR U-400 CYCLOTRON 


Tracking studies on the effects of magnet multipoles on the 
aperture of the RHIC heavy ion collider, 11:20788 (J;US) 
Beam Scanners 
Heavy ion monitoring systems in accelerators, 11:20764 
(RA;SU;In Russian) 
Beam Transport 
High energy beam transport system for a heavy ion medical 
accelerator, 11:21019 (J;US) 
Colliding Beams 
The RHIC lattice, 11:20790 (J;US) 
Tracking studies on the effects of magnet multipoles on the 
aperture of the RHIC heavy ion collider, 11:20788 (J;US) 


HHIRF plus 8-Tm synchrotron facility, 11:20713 (RA;US) 
Fields 
The RHIC lattice, 11:20790 (J;US) 
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Magnetoinduction Sensors 
Heavy ion monitoring systems in accelerators, 11:20764 
(RA;SU;In Russian) 
Multipoles 
Tracking studies on the effects of magnet multipoles on the 
aperture of the RHIC heavy ion collider, 11:20788 (J;US) 
Multiwire Ionization Chambers 
Heavy ion monitoring systems in accelerators, 11:20764 
(RA;SU;In Russian) 


Panel discussion, 11:21562 (RA;US) 
Panel discussion, 11:20714 (RA;US) 


HEAVY ION LINEAR ACCELERATORS 


See HILACS 


HEAVY ION REACTIONS 


See also ARGON 36 REACTIONS 
ARGON 40 REACTIONS 
BERYLLIUM 9 REACTIONS 
BROMINE 81 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
IRON $6 REACTIONS 
KRYPTON 86 REACTIONS 
LANTHANUM 139 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NIOBIUM 93 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
URANIUM 238 REACTIONS 
XENON 136 REACTIONS 
ZIRCONIUM 90 REACTIONS 
Behavior of pions incident on a slab of uniform complex 
nuclear material, 11:21344 (RA;US) 


Note on the partitioning of nuclei, 11:21345 (RA;:US) 


Probing heavy ion collisions with bremsstrahlung, 11:21457 
(RA;US) 
Charge-Exchange Reactions 
Giant resonances, 11:21472 (RA;US) 
Direct Reactions 
Direct reactions of heavy ions up to energies of several 
hundred MeV/nucleon, 11:21560 (RA;US) 


Planning 
HHIRF plus 8-Tm synchrotron facility, 11:20713 (RA;US) 
Panel discussion, 11:21562 (RA;US) 
Panel discussion, 11:20714 (RA;US) 
Hartree-Fock Method 
Prompt emission of particles in TDHF central collisions, 
11:21441 (R;PL) 
Heavy Ion Fusion Reactions 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
Incomplete Fusion Reactions 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 


Report of the joint seminar on heavy-ion nuclear physics and 
nuclear chemistry in the energy region of tandem 
accelerators, 11:21429 (R;JP) 

Multiple Production 

Composite particles and entropy production in relativistic 
nuclear collisions, 11:21340 (RA;US) 

Compression and expansion,, 11:20809 (RA;US) 

Description of multiple particle production in a relative 
velocity space, 11:21317 (RA;SU;In Russian) 

Nuclear compression effects on pion production in nuclear 
collisions, 11:21348 (RA;US) 

Rapidity density fluctuations, 11:21355 (RA;US) 

Nuclear Models 

[Research in theoretical nuclear physics]. Progress report, 
November 1, 1982-October 31, 1983, 11:21458 (R;US) 

Physics at 10-MeV temperature, 11:21558 (RA;US) 

Pair Production 

Electron pair production study using the di-lepton 

spectrometer (DLS), 11:21286 (RA;US) 


Particle Production 
Kaons and quark-gluon plasma, 11:21354 (RA;US) 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
Probability of hypernucleus production in high-energy heavy- 
ion collisions, 11:21572 (R;JP) 
Subthreshold 770-production in the Boltzmann-Uehling- 
Uhlenbeck theory, 11:21468 (J;NL) 
Quark Matter 
Properties of matter at high energy density, 11:21553 (R;FR;In 
French) 
Quark Model 
Possible effects of nucleon substructure in intermediate energy 
heavy-ion interactions, 11:21559 (RA;US) 
Relativistic Range 
Properties of matter at high energy density, 11:21553 (R;FR;In 
French) 
Reviews 
Conclusion and outlook, 11:21431 (J;CH) 
Spallation 
Fragment yields and phase coexistence in nuclear collisions, 
11:21595 (J;NL) 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
Panel discussion, 11:21563 (RA;US) 
Production and identification of new isotopes, 11:21471 
(RA;US) 


Reactions 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 


Heavy ion induced in vitro neoplastic transformation, 11:21050 
(RA;DE;In German) 
Chemical Dosemeters 
Radiochromic detectors as dosimeter and model system for 
bilogical high LET radiation experiments, 11:21051 
(RA;DE) 


Radiochromic detectors as dosimeter and model system for 
bilogical high LET radiation experiments, 11:21051 
(RA;DE) 

Ton-Atom Collisions 

Atomic physics at heavy ion beams, 11:21239 (RA;SU) 

utagenesis 


Heavy ion effects on B. subtilis spores: Inactivation, repair and 
mutation induction, 11:21053 (RA;DE) 
Mutagenesis by heavy ions, 11:21046 (RA;DE;In German) 


Chromosomal aberrations of V79 Chinese hamster cell 
following irradiation with X-rays and heavy ions, 11:21045 
(RA;DE;In German) 

DNA strand breaks and repair in cell cultures of the 
epithelium of the lens following irradiation with X-rays and 
heavy ions, 11:21049 (RA;DE;In German) 

Early and late genetic effects of heavy ions of different atomic 
numbers (Z) and acceleration (MeV/n) in eukaryotic plants 
(Arabidopsis, Sordaria), 11:21055 (RA;DE;In German) 

Experiments with drosophila, 11:21054 (RA;DE;In German) 

Heavy ion induced double and single strand breaks in SV40 
DNA, 11:21048 (RA;DE) 

Inactivation of and oxygen effect in mammal cells, 11:21044 
(RA;DE;In German) 

Inactivation of spores (Bacillus subtilis stam 168) by heavy ions 
in the energy range > 16 MeV/u in dependence on the 
carrier material and their sensitivity to 150 KV X-radiation, 
11:21052 (RA;DE;In German) 

Shift of the cell cycle of V79 cells following heavy ion 
irradiation, 11:21047 (RA;DE;In German) 

HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also LEAD 208 





Alpha Decay 
Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 
Alpha Reactions 
Giant resonances, 11:21472 (RA;US) 


Decay 
Estimates of radioactive decay by the emission of nuclei 
heavier than alpha particles, 11:21518 (RA;US) 
Heavy Ion Reactions 
Giant resonances, 11:21472 a! 
Probing heavy ion collisions with bremsstrahlung, 11:21457 
(RA;US) 
Mass 
Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 
Proton Reactions 
Giant resonances, 11:21472 (RA;US) 
Spontaneous Fission 
Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 


Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 
Emission Spectroscopy 


Inductively coupied piasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also JRR-2 REACTOR 
JRR-3 REACTOR 
Economics 
Introduction of heavy water reactors in the US: rates, benefits, 
and limitations, 11:19883 (R;US) 
Feasibility Studies 
Introduction of heavy water reactors in the US: rates, benefits, 
and limi 11:19883 (R;US) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOSTATS 


Simulation 
Metaroz study - application of the computer code ‘DELSOL’ 
for the heliostat field evaluation of an alpine sited solar 
central receiver power plant, 11:19549 (R;CH) 


Design 
Metaroz study - application of the computer code ‘DELSOL’ 
for the heliostat field evaluation of an alpine sited solar 
central receiver power plant, 11:19549 (R;CH) 


Equipment 
10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. CS-MCS and CS-plant interface 
requirements (RADL item 2-30-1), 11:19526 (R;US) 


System performance analysis of stretched membrane heliostats, 
11:19555 (R;US) 


Gas Production Rates 
Calculation of displacement and helium production at the 
Clinton P. Anderson Los Alamos Meson Physics Facility 
(LAMPPF) irradiation facility, 11:20804 (BA;US) 
HELIUM 3 TARGET 
Electron 


Reactions 
Some recent results at the Saclay electron linear accelerator, 
11:21438 (R;FR;In French) 
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Nucleon Reactions 
Pion absorption in *He, 11:21436 (RA;US) 
Photonuclear Reactions 
Does the A-1232 play an important role in y+*He — p+d?, 
11:21434 (RA;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Alpha Reactions 
Prompt emission of particles in TDHF central collisions, 
11:21441 (R;PL) 
HELIUM 5 


Effect of A-N repulsive core on pionic decay of 
sub(A)sup(5)He, 11:21442 (R;JP) 
HELIUM DILUTION REFRIGERATORS 
On-Line Control Systems 
Algorithms for automatic control of the KGU-1600/4.5 
cryogenic helium refrigerator, 11:20627 (R;SU;In Russian) 
HELIUM IONS 
Ion-Atom Collisions 
Electron capture cross sections in high energy He** + Li® 
collisions, 11:21237 (R;JP) 
HERBICIDES 
Toxicity 
Failure of desferrioxamine to modify the toxicity of paraquat in 
rats, 11:21101 (J;US) 
HERBS 
Roots 
Rooting patterns in the pinyon-juniper woodland, 11:21027 
(R;US) 
HETEROCYCLIC COMPOUNDS 


See also DIOXANE 
DIOXIN 


FURANS 
PHTHALOCYANINES 
THIOPHENE 

TTF 


Crystal Structure 
Neutron diffraction study of (TMTSF):BF, after slow and 
rapid cooling to 20 K, 11:20560 (J;GB) 
Emission Spectra 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
Fluorescence 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
Liquid Column Chromatography 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
Mass Spectroscopy 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
HETEROCYCLIC OXYGEN COMPOUNDS 
Emission Spectra 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 


Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 

Liquid Column 

Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
aie report, May 1, 1985-January 31, 1986, 11:19012 

;US) 
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Mass Spectroscopy 

Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:190i12 
(R;US) 

HEYSHAM-A REACTOR 

Heysham, Lanchashire, Uk 

Radiation Doses 

Parameter values for the Heysham site for use in the CODAR2 

program, 11:19875 (R;GB) 
Radioactive Effluents 
Parameter values for the Heysham site for use in the CODAR2 
program, 11:19875 (R;GB) 
HEYSHAM-B REACTOR 
Heysham, Lanchashire, UK 
Radiation Doses 

Parameter values for the Heysham site for use in the CODAR2 

program, 11:19875 (R;GB) 
Radioactive Effluents 

Parameter values for the Heysham site for use in the CODAR2 

program, 11:19875 (R;GB) 
HFIR REACTOR 
Reactor Materials 

Fatigue behavior at 650°C of 20% cold-worked type 316 
stainless steel irradiated at 550°C in the High-Flux Isotope 
Reactor (HFIR), 11:19941 (BA;US) 

Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

HFR REACTOR 
Fuel Elements 

Reduced-reactivity-swing LEU fuel cycle analyses for HFR 

Petten, 11:19924 (R;US) 
HIGGS BOSONS 
Lectures 


Phenomenology of Higgs particles, 11:21303 (RA;XC) 
Particle Production 


Higgs boson production in high energy lepton-nucleon 
scattering, 11:21360 (R;JP) 
Weinberg Lepton Model 
On a possible structure of the Higgs sector in the 
SU(2)xU(1)xU(1) model of electroweak interactions, 
11:21318 (RA;SU;In Russian) 
HIGGS MODEL 
Boundary Conditions 
On necessary and sufficient conditions for some Higgs 
potentials to be bounded from below, 11:21384 (R;SU) 
Potentials 
On necessary and sufficient conditions for some 
potentials to be bounded from below, 11:21384 (R;SU) 


ical symmetry breaking by radiative corrections in a 
left-right Higgs model, 11:21593 (J;NL) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 


1984 CERN school of physics. Proceedings, 11:21302 (R;XC) 
Problems on high energy physics and quantum field theory. 
Vol. 1, 11:21254 (R;SU;In Russian) 
National Program Plans 
High energy physics in the United States, 11:21253 (R;US) 
Research Programs 
Research in theoretical particle physics. Final report, May 1, 
1983-May 31, 1985, 11:21376 (R;US) 
Reviews 
Report of the working group on the present and future status 
of medium and high energy physics, 11:21428 (R;JP;In 


Japanese) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 


HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 


Instability 
Resistive ballooning modes in high-beta tokamaks, 11:21682 
G;AT) 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 
Measurement of rhodium and palladium in selected Hanford 
defense defense wastes, 11:20506 (BA;US) 
Classification 
Development and application of a conceptual approach for 
defining high-level waste, 11:19202 (R;US) 
Emplacement 
Economic impacts of waste emplacement configuration for the 
potential nuclear waste repository at the Nevada Test Site, 
11:19267 (BA;US) 
Environmental Exposure Pathway 
Approach to estimating food ingestion exposures for nuclear 
waste transportation accidents, 11:19355 (R;US) 


Methodologies for assessing long-term performance of high- 
level radioactive waste packages, 11:19234 (R;US) 

Waste package reliability, 11:19235 (R;US) 

Radioactive Waste Disposal 

Federal/state relations in the NWTS program, 11:19285 
(BA;US) 

Geochemistry of high-level waste disposal in granitic rocks, 
11:19190 (R;XE) 

High-level waste glass field burial tests at CRNL. The effect of 
geochemical kinetics on the release and migration of fission 
products in a sandy aquifer, 11:19184 (R;CA) 

Managing the nation’s commercial high-level radioactive 
waste, 11:19241 (R;US) 

Managing the nation’s commercial high-level radioactive 
waste, 11:19240 (R;US) 

NRC regulations for disposal of high-level radioactive wastes 
in geologic repositories: technical criteria, 11:19282 (BA;US) 

Nuclear waste legislation--issues and impacts, 11:19281 
(BA;US) 

Progress in the development of waste package performance 
requirements for a repository located in basalt, 11:19277 
(BA;US) 

Radioactive Waste 

Managing the nation’s commercial high-level radioactive 

waste, 11:19241 (R;US) 
Radioactive Waste Storage 

Study carried out for a dry block repository on the basis of the 

Swiss waste disposal programme, 11:19269 (TJ;GB) 
Radionuclide Migration 

Progress in the development of waste package performance 
requirements for a repository located in basalt, 11:19277 
(BA;US) 

Underground Disposal 

Economic impacts of waste emplacement configuration for the 
potential nuclear waste repository at the Nevada Test Site, 
11:19267 (BA;US) 

NRC regulations for disposal of high-level radioactive wastes 
in geologic repositories: technical criteria, 11:19282 (BA;US) 

Vitrification 

Using process instrumentation to obviate destructive 

examination of canisters of HLW glass, 11:19279 (BA;US) 
Waste Transportation 

Approach to estimating food ingestion exposures for nuclear 
waste transportation accidents, 11:19355 (R;US) 

Spent nuclear fuel and high level radioactive waste 
transportation. White paper, 11:19156 (R;US) 





Capacitors 


HIGH-VOLTAGE PULSE GENERATORS 
Capacitors 


A 3 mj capacitor bank for the SNL electroexplosive facility, 
11:20012 (BA;US) 
Design 
Development of a high reliability 6.0 mv, 390 Marx generator, 
11:21814 (BA;US) 
Performance 
Development of a high reliability 6.0 mv, 390 Marx generator, 
11:21814 (BA;US) 
HIGHWAYS 
See ROADS 
HILACS 
See also SUPERHILAC 


Present status and probable future capabilities of heavy-ion 
linear accelerators, 11:20730 (BA;US) 


Design 
Present status and probable future capabilities of heavy-ion 
linear accelerators, 11:20730 (BA;US) 
Uses 
Present status and probable future capabilities of heavy-ion 
linear accelerators, 11:20730 (BA;US) 
HISTIDINE 
Genetic Effects 
Biochemical genetics of Neurospora nuclease. II. Mutagen 
sensitivity and other characteristics of the nuclease mutants, 
11:21076 (J;GB) 
HODOSCOPES 
Performance 
First measurements with a forward scintillator hodoscope at 
the Streamer Chamber facility, 11:20831 (RA;US) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 165 TARGET 
Reactions 


Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Argon 40 Target 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Nitrogen 14 Reactions 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOMOPOLAR GENERATORS 
Capacitors 


Electromechanical capacitor for energy transfer, 11:20013 
(BA;US) 
HOMOPOLAR MACHINES 
See HOMOPOLAR GENERATORS 
HORIZONTAL AXIS TURBINES 
Performance Testing 
Testreport for Oxholm Wind Turbine 90 kW, 11:19803 
(R;DK;In Danish) 
Static Loads 
Wind loads on windmills at stand still, 11:19804 (R;DK;In 
Danish) 
Wind Loads 
Wind loads on windmills at stand still, 11:19804 (R;DK;In 


Analysis of the energy requirement of hospitals in remote sites 
in developing countries. Report on the first part of the 
investigation: Current state, market analysis, 11:20145 
(R;DE;In German) 

Energy Demand 

Analysis of the energy requirement of hospitals in remote sites 
in developing countries. Report on the first part of the 
investigation: Current state, market analysis, 11:20145 
(R;DE;In German) 

HOT CELLS 
Decommissioning 

Decontamination and decommissioning of RALA off-gas cell 

and storage tank. Final report, 11:19255 (R;US) 
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Decontamination 
Decontamination and of RALA off-gas cell 
and storage tank. Final report, 11:19255 (R;US) 
HOT GAS CLEANUP 
Meetings 
Proceedings of the fifth annual contractors meeting on 
containment control in coal-derived gas streams, 11:18986 
(R;US) 
HOT LABS 
Post-Irradiation Examination 
Report on operation, utilization and technical development of 
Research Reactors and Hot Laboratory. April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 
HOT PLASMA 
Electrons 
Evaluation method of electron velocity distribution from soft-x 
ray radiation in lower hybrid current drive 


experiment, 11:21662 (R;JP;In Japanese) 
HOT WATER 
Recovery 


Hyperfiltration as an energy conservation technique for the 
renovation and recycle of hot empty container wash water. 
Final report, 11:20171 (R;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Exploitation 


Recent developments in the hot dry rock geothermal energy 
program, 11:19624 (BA;US) 
Fluid Injection 
Pressure testing of a high temperature naturally fractured 
reservoir, 11:19598 (R;US) 


Field study of tracer and geochemistry behavior during 
hydraulic fracturing of a hot dry rock geothermal reservoir, 
11:19597 (R;US) 

Hydraulic Fracturing 

Field study of tracer and geochemistry behavior during 
hydraulic fracturing of a hot dry rock geothermal reservoir, 
11:19597 (R;US) 

Liquid Flow 
Pressure testing of a high temperature naturally fractured 
reservoir, 11:19598 (R;US) 
Resource Assessment 
Recent developments in the hot dry rock geothermal energy 
program, 11:19624 (BA;US) 
HOTELS 

Waste Processing 

Phytodepuration plant for the treatment of domestic waste 
water - realized in a hotel, 11:20962 (R;IT;IT) 
HOUSEHOLDS 

Energy Conservation 

Trends report of energy assistance programs in the fifty states, 
1979-1984, 11:20066 (R;US) 

Weatherization 

Trends report of energy assistance programs in the fifty states, 
1979-1984, 11:20066 (R;US) 
HOUSES 

Air Source Heat Pumps 

Experimental evaluation of the crawl space heat pump, 
11:20155 (R;US) 

Computerized Simulation 

Energy impacts of efficient refrigerators in the Pacific 
Northwest, 11:20140 (R;US) 
Accounting 


14 low-energy houses at Heimdal. 3. Pt. Architectonic design 

and energy consumption, 11:20153 (R;NO;In Norwegian) 
Energy Audits 

Energy interactions of electric clothes dryers and heat pump 
water heaters with building equipment systems, 11:20159 
(J;US) 

Conservation 

14 low-energy houses at Heimdal. 8. Pt. Documentation on 
measurement systems, 11:20152 (R;NO;In Norwegian) 

Influence of conditions on the performance of small heat 
pumps, 11:20157 (R;FI;In Finnish) 
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Passive Solar Heating Systems 
14 low-energy houses at Heimdal. 7. Pt. 3 solar heated houses, 
11:19543 (R;NO;In Norwegian) 
Solar Architecture 
14 low-energy houses at Heimdal. 7. Pt. 3 solar heated houses, 
11:19543 (R;NO;In Norwegian) 
Space Heating 
Influence of conditions on the performance of small heat 
pumps, 11:20157 (R;FI;In Finnish) 
Space HVAC Systems 
Energy interactions of electric clothes dryers and heat pump 
water heaters with building equipment systems, 11:20159 
(J;US) 


14 low-energy houses at Heimdal. 3. Pt. Architectonic design 
and energy consumption, 11:20153 (R;NO;In Norwegian) 
Thermal Insulation 
Design and testing of thermboard foundation insulation panels. 
Final report, 11:20451 (R;US) 
HPRR REACTOR 
Reactor Operation 
HPRR operating experience and applications, 11:19923 (R;US) 
HTGR TYPE REACTORS 
See also VUTR REACTOR 
Coated Fuel Particles 
Irradiation performance of coated particle fuel compact, (3). 
Irradiation experiment in JMTR capsule, 76F-6A, 11:19876 
(R;JP;In Japanese) 


Analysis of natural circulation in the in-core structure test 
section (T2) in the case of a blower trip, 11:19878 (R;JP;In 
Japanese) 

Fuel Rods 

Analysis of irradiation temperature in fuel rods of OGL-1 fuel 

assembly, 11:19879 (R;JP;In Japanese) 
In Pile Loops 

Analysis of natural circulation in the in-core structure test 
section (T2) in the case of a blower trip, 11:19878 (R;JP;In 
Japanese) 

Research Programs 

Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 

HTO 


See HEAVY WATER 
TRITIUM COMPOUNDS 


HUDSON RIVER 
Water Pollution 
Bacterial dynamics and distribution during a spring diatom 
bloom in the Hudson River plume, USA, 11:20978 (J;GB) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN 
See ANIMAL CELLS 
HUMAN FACTORS 
Probability of laboratory errors affecting reprocessing 
operations, 11:19147 (R;US) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Radiation Doses 

A methodology for estimating the risk of transporting low- 
level radioactive waste in the US, 11:19368 (BA;US) 

Allowable residual contamination levels for decommissioning: 
revisions to the method, 11:19357 (R;US) 

Comparison of ICRP2 and ICRP30 for estimating the dose and 
adverse health effects from potential radionuclide releases 
from a geologic waste repository, 11:19362 (BA;US) 

Environmental radioactivity annual report, 1982, 11:20945 
(R;NZ) 

Historical 


external gamma exposure from testing at the Nevada Test 
Site. I. Test series through HARDTACK II, 1958, 11:21061 
(R;US) 

Offsite radiation doses summarized from Hanford 
environmental monitoring reports for the years 1957-1984, 
11:20946 (R;US) 

Performance objectives for disposal of low-level radioactive 
wastes on the Oak Ridge Reservation, 11:19201 (R;US) 


estimates of external gamma exposure and collective 


Chemical Composition 


Potential radiological impacts of upper-bound operational 
accidents during proposed waste disposal alternatives for 
Hanford defense waste, 11:19351 (R;US) 

Preclosure radiological calculations to support salt site 
evaluations. Revision 1, 11:19344 (R;US) 

Radioactive fallout, 11:21070 (R;US) 

Revised rail-stop exposure model for incident-free transport of 
nuclear waste, 11:19356 (R;US) 

Radiation Injuries 
Radioactive fallout, 11:21070 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Molecular Structure 
Molecular weights of lignite macromolecules, 11:19015 (R;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Evaluations 

Advanced vehicle systems assessment. Volume 4: supporting 

analyses, 11:20241 (R;US) 
Electric Batteries 

Advanced vehicle systems assessment. Volume 4: supporting 

analyses, 11:20241 (R;US) 
HYDRAULIC FRACTURES 
Gas Flow 

Flow of cavity gas along fractures, cable bundles, and grouted 

cables, 11:20852 (R;US) 
HYDRAULIC FRACTURING 
Performance Testing 
The massive hydraulic fracture of Fenton Hill HDR well EE- 
3, 11:19626 (BA;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 
Construction 

Report on the state of the art of run-of-river energy. Small- 
sized water power plants. Special energy programme of the 
Federal Ministry for Economic Cooperation, 11:19434 
(R;DE;In German) 

Data 

Report on the state of the art of run-of-river energy. Small- 
sized water power plants. Special energy programme of the 
Federal Ministry for Economic Cooperation, 11:19434 
(R;DE;In German) 

HYDRAULICS 
Mathematical Models 

COMMIKX-2: a three-dimensional transient computer program 
for thermal-hydraulic analysis of two-phase flows, 11:20666 
(R;US) 

HYDRIDES 
See also SILANES 
Chemical 
ion and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 


tion and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 
Raman Spectroscopy 
Analysis of molecular hydrogen using spontaneous Raman 
spectroscopy, 11:20514 (BA;US) 
Diffraction 


X-Ray 
tion and X-Ray diffraction studies of curium hydrides, 
11:20395 (J;US) 
HYDROCARBONS 
See also ACENAPHTHENE 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 
XYLENES 
Chemical Composition 
Culture of a hydrocarbon producing alga, Botryococcus 
braunii, at pilot level. Final report, 11:19446 (R;XE) 





Concentration 
Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 
Fire Fighting 
Specific analysis of fire safety in tank plants. Final report, 
11:19112 (R;DE;In German) 
Land Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
Natural Occurrence 
Non-anthropogenic gaseous hydrocarbons in the atmosphere, 
11:20872 (R;DE;In German) 
NMR Spectra 
Applications of new *C-NMR-spectroscopic techniques in the 
analysis of coal derived products, 11:19011 (R;DE;In 
German) 


Culture of a hydrocarbon producing alga, Botryococcus 
braunii, at pilot level. Final report, 11:19446 (R;XE) 
Solvent Properties 
Influence of uranyl dibutylphosphate on the UV/VIS 
hotometric onli 


spectrop! ic online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 
Water Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
Yields 

Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 

FTIR studies of hydrocarbon synthesis on Pd/ZSM5S catalysts. 
Quarterly progress report, 11:19400 (R;US) 

HYDROCHLORIC ACID 
Corrosive Effects 

Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 

electrolytes, 11:20319 (BA;US) 
HYDROCRACKING 
Catalysts 

Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

Yields 

Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
Bubbles 
Bubble growth in variable pressure fields, 11:20665 (R;HU) 
Computer Codes 

Thermohydrodynamic characteristic analysis on the steady 
state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 

Parallel Processing 
Physics codes on parallel computers, 11:21847 (R;US) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Economics 

A small hydroelectric system on Ponape Island, 11:20099 

(BA;US) 
Environmental Impacts 

Matrix technical session document: Phase III of the Cluster 
Impact Assessment Procedure for the Snohomish River 
Basin, 11:19436 (R;US) 

Resource sort workshop document: Phase II of the Cluster 
Impact Assessment Procedure for the Salmon River Basin, 
Idaho, 11:19438 (R;US) 

Resource sort workshop: summary report. Phase II of the 
Cluster Impact Assessment Procedure for the Snohomish 
River Basin, 11:19437 (R;US) 

Flowmeters 

Comparison of acoustic and other flow measurement systems: 

Kootenay Canel tests. Final report, 11:19433 (R;US) 


Energy plan for Nanortalik (Greenland), 11:20071 (R;DK;In 
Danish) 
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HYDROFLUORIC ACID 
Laser 
Sampling and characterization of aerosols formed in the 
atmospheric hydrolysis of UFe, 11:20538 (BA;US) 
HYDROGEN 
Antiproton Reactions 
Low energy antiproton interaction studies at Brookhaven, 
11:21596 (BA;GB) 
Atoms 
Velocity-resolved scattering of atomic hydrogen from surfaces. 
Final report, 1 August 1980-31 May 1985, 11:21227 (R;US) 
Chemical Preparation 
In situ generation of catalyst-coated CdS particles in 
polymerized and unpolymerized surfactant vesicles and their 
utilization for efficient visible-light-induced hydrogen 
production, 11:20590 (J;US) 
Chemical Reaction Kinetics 
Mechanism of radical-radical reactions: the reaction of atomic 
hydrogen with the formyl radical, 11:20569 (R;US) 
Chemical Reactions 
Mechanism of radical-radical reactions: the reaction of atomic 
hydrogen with the formyl radical, 11:20569 (R;US) 


Spectroscopy of metal/titania systems. Technical report, 1 

January-31 December 1985, 11:19389 (R;US) 
Combustion 

HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 

Hydrogen-combustion analyses of large-scale tests, 11:19977 
(R;US) 

Studies of hydrogen combustion in an intermediate-scale test 
facility, 11:19902 (R;CA) 

Diffusion 

Interstitial solute trapping by edge dislocations, 11:20298 
G;US) 

The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 

Gas Chromatography 

Pyroloysis technique for determining microamounts of 
hydrogen in lunar soil using the helium ionization detector, 
11:20489 (RA;US) 

Molecule-Molecule Collisions 

Generalized transition-state theory and least-action tunneling 
calculations for the reaction rates of HD + H2(n=1) > 
He(HD) + h, 11:21224 (R;US) 

M 

Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 

NMR Spectra 

Quantitative determination of hydrogen by pulsed Nuclear 

Magnetic Resonance spectroscopy, 11:20512 (BA;US) 
Partial Pressure 

Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, October- 
December 1985, 11:18973 (R;US) 

Population Inversion 

Population inversion in a recombining hydrogen plasma 

interacting with a helium gas, 11:21657 (R;JP) 
Safety 

Elements for a ‘hydrogen safety guide’. Final report. Vol. 1. 
Specific experiments. Selection of apparatures and materials, 
11:19386 (R;XE;In French) 

Elements for a ‘hydrogen safety guide’. Final report. Vol. 2. 
Summary of existing texts, 11:19387 (R;XE;In French) 


HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 
HYDROGEN 1 MINUS BEAMS 
Beam Extraction 
Magnetic channel for the extraction of H™ ions, 11:20775 
(R;CA) 
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HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS 


See also BOROHYDRIDES 
HYDRIDES 
HYDROGEN SULFIDES 
HYDROXIDES 
WATER 


Chemical Preparation 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCi]-, 
11:20305 (J;US) 


Chemical Properties 
Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCi]-, 
11:20305 (J;US) 
Structure 


Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 
vatization 


Preparation of X-ray and neutron diffraction structure 
determination of the chlorotrihydroborate ion, [BHsCl]-, 
11:20305 (J;US) 

HYDROGEN DEUTERIDE 
Molecule-Molecule Collisions 

Generalized transition-state theory and least-action i 
calculations for the reaction rates of HD + Ha(n=1) > 
Ha(HD) + h, 11:21224 (R;US) 

Raman Spectroscopy 


Analysis of molecular hydrogen using spontaneous Raman 
spectroscopy, 11:20514 (BA;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 PLUS 
For H;* ions. 


Ecological Concentration 
Methods for mesoscale modeling for materials damage 
assessment, 11:20866 (R;US) 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 
Diffusion 
Hydrogen isotope exchange and 
limiters used in TFTR, 11:21764 cus) 
Raman Spectroscopy 
Analysis of molecular hydrogen using spontaneous Raman 
y, 11:20514 (BA;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 


in graphite 


Electrochemical characterization of surface-bound redox 
polymers derived from 1,1'-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl}cobaltocenium: charge 
transport, anion binding, and use in p! hemical 

hydrogen generation, 11:19385 (J;US) 


Comparing study about the research project concerning the 
improvement of the electrolytic hydrogen production. Final 
report, 11:19384 (R;XE) 

HYDROGEN STORAGE 
Interim report on hydrogen storage system, 11:20544 (R;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Air Pollution 

Atmospheric field experiments for evaluating pollutant 
transport and dispersion in complex terrain, 11:19594 
(BA;US) 


Environmental Transport 
Atmospheric field experiments for evaluating pollutant 
transport and dispersion in complex terrain, 11:19594 
(BA;US) 
Removal 


Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 
Gas separation using ion exchange membranes, 11:18984 


(RA;US) 
HYDROGENATION 


Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

FTIR studies of hydrocarbon synthesis on Pd/ZSM5S catalysts. 
Quarterly progress report, 11:19400 (R;US) 

Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-AkOs: reaction network, 11:19007 (J;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 

New and improved dispersion and recovery techniques for 
diay ghale canta Xiduanly sept Cuiates’-Eenuibes 
31, 1985, 11:18989 (R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, October- 
December 1985, 11:18973 (R;US) 

Chemical Reaction Kinetics 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 

Reaction Intermediates 

Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 

Yields 

Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, October- 
December 1985, 11:18973 (R;US) 

HYDROLOGY 


Computerized Simulation 
Hydrologic test problems and simulations, 11:21157 (RA;US) 
Data Acquisition 
WIPP Hydrology Program Waste Isolation Pilot Plant 
southeastern New Mexico. Hydrologic data report No. 2, 
11:21129 (R;US) 
Flow Models 
Development of environmentally attractive leachants. Volume 
3. Geochemical flow modeling. File report, 5 June 
1978-31 July 1984, 11:21127 (R;US) 
Tracer T 
GSF Institute of Radiohydrometry. Annual report 1984, 
11:21124 (R;DE;In German) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also VAPOR-DOMINATED SYSTEMS 


Application of geophysics to exploration for concealed 
hydrothermal systems in volcanic terrains, 11:19579 (BA;US) 
History and results of VC-1, the first CSDP corehole in Valles 
Caldera, New Mexico, 11:19565 (BA;US) 
Geothermal Exploration 
Application of geophysics to exploration for concealed 
hydrothermal systems in volcanic terrains, 11:19579 (BA;US) 


Characteristics of the resource associated with the 
volcanic systems in Hawaii, 11:19567 (BA;US) 


Characteristics of the geothermal resource associated with the 
volcanic systems in Hawaii, 11:19567 (BA;US) 

History and results of VC-1, the first CSDP corehole in Valles 
Caldera, New Mexico, 11:19565 (BA;US) 





HYDROTHERMAL SYSTEMS 
Rock-Fluid Interactions 


Rock-Fluid Interactions 
History and results of VC-1, the first CSDP corehole in Valles 
Caldera, New Mexico, 11:19565 (BA;US) 
HYDROXIDES 


See also BARIUM HYDROXIDES 
COPPER HYDROXIDES 
SODIUM HYDROXIDES 


Ion Exchange 
The origin of reversible hydroxide uptake on reservoir rock, 
11:19073 (J;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 


See ANIONS 
HYDROXIDES 


HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYLIFE CONVERTER 
High Yield Lithium Injection Fusion Energy Converter. 


Design 
High-Yield Lithium-Injection Fusion-Energy (HYLIFE) 
reactor, 11:21769 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Binding energies of hypernuclei and A-nuclear interactions. 
Revision, 11:21554 (R;US) 


Effect of A-N repulsive core on pionic decay of 
sub(A)sup(5)He, 11:21442 (R;JP) 
Hard-Core Potential 


Effect of A-N repulsive core on pionic decay of 
sub(A)sup(5)He, 11:21442 (R;JP) 
Lifetime 


Effect of A-N repulsive core on pionic decay of 
sub(A)sup(5)He, 11:21442 (R;JP) 
Production 


Probability of hypernucleus production in high-energy heavy- 

ion collisions, 11:21572 (R;JP) 
HYTORT PROCESS 
Evaluations 

Energy from Eastern oil shales: an overview of research status, 

11:19134 (R;US) 
Economics 

Energy from Eastern oil shales: an overview of research status, 

11:19134 (R;US) 


Results of experimental studies of the IBR-2 reactor 
performance, 11:19927 (RA;SU;In Russian) 


Programs 
IBR-2 reactor in the 90's, 11:19938 (R;SU;In Russian) 
Reviews 
IBR-2 reactor in the 90's, 11:19938 (R;SU;In Russian) 
ICE 
See also FROST 
Temperature Dependence 
Freeze-up and break-up of lakes as an index of temperature 
changes during the transition seasons: a case-study for 
Finland, 11:20954 (R;US) 
ICELAND 
Energy 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Energy Consumption 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Geothermal Fields 
Tracer survey in Svartsengi field 1984, 11:19574 (BA;US) 


ERA-11/9 / 176S 


ICF DEVICES 
Design 
A comparison of three ICF reactor desig-.s, 11:21790 (BA;US) 
ICR HEATING 
Antennas 
Coupling calculations of the ICRF loop antenna for JT-60, 
11:21751 (R;JP;In Japanese) 
Computerized Simulation 
Simulation study of two-ion hybrid resonance heating, 
11:21643 (R;US) 
Microwave Amplifiers 
ICRH coupling experiment in Big D, 11:21736.(R;US) 
Plasma Simulation 
Alpha-particle simulation using NBI beam and ICRF wave, 
11:21654 (R;JP) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Alpha-Bearing Wastes 
Characterization study of RH-TRU wastes existing in storage 
and expected to be generated, 11:19246 (R;US) 


Summaries of Idaho National Engineering Laboratory 
Radioecology and Ecology Program's waste management 
related studies, 11:20952 (R;US) 

Environmental Impacts 

Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 

Radiation Monitoring 

Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 

Radioactive Waste 

Analysis of the impacts of the 1984 Resource Conservation and 
Recovery Act amendments on the Idaho National 
Engineering Laboratory, 11:19219 (R;US) 

Research Programs 
Summaries of Idaho National Engineering Laboratory 
Radioecology and Ecology Program's waste management 
related studies, 11:20952 (R;US) 
IEA 
See INTERNATIONAL ENERGY AGENCY 
IGNEOUS ROCKS 
See also PLUTONIC ROCKS 
Mechanical Properties 
Mechanical and transport properties of rocks at high 
temperatures and pressures. Task III. Mechanical properties 
of rocks at high temperatures and pressures. Final report, 1 
March 1980-29 February 1984, 11:21143 (R;US) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
ILLINOIS 

Air Pollution 
Illinois annual air-quality report, 1984, 11:20895 (R;US) 

Air Quality 
Illinois annual air-quality report, 1984, 11:20895 (R;US) 

Coal Deposits 
Early Pennsylvanian paleotopography and depositional 

environments, Rock Island County, Illinois. Guidebook, 
11:19041 (R;US) 
Water Quality 
Illinois water-quality report, 1982-1983. Final report, 11:20983 
(R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 


Chemical Radiation Effects 

Ion bombardment and adsorption studies on ilmenite (FeTiO3) 

by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 

Ton Implantation 
Electron microscopic observations of hydrogen implantation in 
ilmenites, 11:21205 (RA;US) 
Physical Radiation Effects 

Electron microscopic observations of hydrogen implantation in 
ilmenites, 11:21205 (RA;US) 
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Application of medical computed tomography scanners to 
advanced aerospace composites, 11:20424 (BA;US) 
IMIDES 
Composite Materials 
Effects of real-time thermal aging on graphite/polyimide 
composites, 11:20412 (RA;US) 
Environmental stability graphite/PMR-15 composites, 11:20413 


MST-5 high rate mechanical testing facility, 11:20675 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE APPROXIMATION 
Particle-Hole Model 
Isobar-hole approach to pion-nucleus inelastic scattering, 
11:21540 (RA;US) 
IMPURITIES 
Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 
Charged-Particle Transport 
Observation of neoclassical-like impurity transport in the q = 
1 region of the PBX tokamak, 11:21672 (R;US) 


Control of gaseous impurities by pump limiters, 11:21776 


Critical assessment of low-fluence irradiation creep 
mechanisms, 11:19949 (BA;US) 
Natural Convection 
Analysis of natural circulation in the in-core structure test 
section (T2) in the case of a blower trip, 11:19878 (R;JP;In 
Japanese) 
Physical Radiation Effects 
Critical assessment of low-fluence irradiation creep 
mechanisms, 11:19949 (BA;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Los Alamos Controlled Air Incinerator for hazardous chemical 
and mixed radioactive wastes, 11:19226 (R;US) 
Air Pollution Abatement 
Supporting documentation for the RCRA (Resource 
Conservation and Recovery Act) incinerator regulations 40 
CFR 264, Support O - incinerators and appendices. Final 
report, 11:20892 (R;US) 
Air Pollution Control 
Evaluation of pilot-scale pollution control devices for 
hazardous-waste incineration, 11:20879 (R;US) 
Demonstration 
An incineration demonstration at Savannah River, 11:19275 
(BA;US) 
Stack Disposal 
Supporting documentation for the RCRA (Resource 
Conservation and Recovery Act) incinerator regulations 40 
CFR 264, Support O - incinerators and appendices. Final 
report, 11:20892 (R;US) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
Nucleon Reactions 
i tal features of inclusive (7,7’) and (7,7p) reactions, 
11:21538 (RA;US) 
Reactions 


Experimental features of inclusive (7,7’) and (7,7p) reactions, 
11:21538 (RA;US) 
INCONEL 600 
Intergranular Corrosion 
Microstructure, microchemistry, and microdeformation of 
Alloy 600 tubing. Final report, 11:20272 (R;US) 


Stress Corrosion 
Microstructure, microchemistry, and microdeformation of 
Alloy 600 tubing. Final report, 11:20272 (R;US) 
INDIANA 
Black Shales 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
INDIUM 
Crack Propagation 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
Fracture Mechanics 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
Thermal Testing 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
INDIUM ARSENIDES 
Magneto-Optical Effects 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 11:20458 (R;US) 
INDIUM PHOSPHIDE SOLAR CELLS 
Performance 
Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 
Radiosensitivity 
Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 
INDIUM PHOSPHIDES 
Electron Transfer 
The effects of surface energetics on the cyclic voltammetry of 
metallocenes at nonilluminated n-InP electrodes, 11:20023 
GJ;US) 


Properties 
The effects of surface energetics on the cyclic voltammetry of 


metallocenes at nonilluminated n-InP 
G;US) 
INDIUM SELENIDE SOLAR CELLS 
Health Hazards 
Potential health and safety hazards associated with the 
manufacture of amorphous silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 


electrodes, 11:20023 


Manufacturing 

Potential health and safety hazards associated with the 
manufacture of amorphous silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 

INDOOR AIR POLLUTION 

Final report on the impact of anti-smoking policies in the 
federal workplace (revised). Report for 1971-85, 11:20904 
(R;US) 

Physical processes affecting levels of radon, thoron, and their 
decay products in an indoor environment. Final technical 
report, 11:20921 (R;US) 

Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 

Risk Assessment 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 


See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
FEED MATERIALS PLANTS 
METHANOL PLANTS 
PETROLEUM REFINERIES 





INDUSTRIAL PLANTS 
Risk Assessmeni 


SNG PLANTS 
WASTE PROCESSING PLANTS 


Air Pollution Abatement 
Evaluation of current and future measures to reduce emissions 
as viewed by plant operators, 11:20925 (RA;DE;In German) 
Energy Conservation 
Energy conserved and costs saved by small and medium-size 

manufacturers. 1983-84 EADC Program period, 11:20170 

(R;US) 

National impact of industrial energy conservation, 11:20190 

(BA;US) 

Energy Consumption 
National impact of industrial energy conservation, 11:20190 
(BA;US) 
Heat 
Emerging technology from the DOE industrial heat pump 
program, 11:20191 (BA;US) 
Pollution Regulations 
Evaluation of current and future measures to reduce emissions 
as viewed by plant operators, 11:20925 (RA;DE;In German) 
Stack Disposal 
Ceramic recuperator module verification tests. Topical report, 
January-December 1984, 11:20184 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic Digestion 

Energy conservation in the treatment of industrial waste 

streams, 11:19411 (BA;US) 
Chemical 

Analytical method: the analysis of by-product chlorinated 
biphenyls in commercial products and product wastes. 
Revision 2. Special report, September 1984-May 1985, 
11:21033 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in air. Revision 2. Special report, September 1984- 
May 1985, 11:21034 (R;US) 

Analytical method: the analysis of by-product chlorinated 
biphenyls in water. Revision 2. Special report, September 
1984-May 1985, 11:21035 (R;US) 

Combustion Products 

Effects of residual organic matter on elemental analyses by 
spark source mass spectrography (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 

Environmental 

Movement and fate of creosote waste in ground water, 
Pensacola, Florida. US Geological Survey Toxic Waste - 
Ground-Water Contamination Program. Excerpt, 11:20976 
(R;US) 

INDUSTRY 
See also AGRICULTURE 


WOOD PRODUCTS INDUSTRY 
Energy Analysis 

On energetic evaluation of basic consumption or production 
needs as a decision-making aid in choosing strategies of 
national economy for economic reasons, 11:20033 (R;DD;In 
German) 

Energy Conservation 

On energetic evaluation of basic consumption or production 
needs as a decision-making aid in choosing strategies of 
national economy for economic reasons, 11:20033 (R;DD;In 
German) 

Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 

Process chain analysis for the purposes of energy efficiency to 
establish optimum points of emphasis for rationalization, 
11:20178 (R;DE;In German) 
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US industrial sector energy conservation savings, 11:20186 
(R;US) 
Energy Demand 
Fuel choice decision making in industrial energy models 
examined by the Energy Model Forum 8, 11:20029 (R;US) 
Fuel Substitution 
Capitalist energy crisis and structural change in the Federal 
Republic of Germany, 11:20035 (RA;DD;In German) 
Fuel choice decision making in industrial energy models 
examined by the Energy Model Forum 8, 11:20029 (R;US) 
Process chain analysis for the purposes of energy efficiency to 
establish optimum points of emphasis for rationalization, 
11:20178 (R;DE;In German) 
Material Substitution 
Process chain analysis for the purposes of energy efficiency to 
establish optimum points of emphasis for rationalization, 
11:20178 (R;DE;In German) 
Time-of-Use Pricing 
Potential responses of selected industrial/commercial 
customers to TOU electricity rate: project summary 
(RP2043), 11:20133 (RA;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Carbon Dioxide Lasers 
Inertial confinement fusion programme at Los Alamos, 
11:21777 (J;AT) 
Impact Fusion Drivers 
Light-ion beams for inertial confinement fusion, 11:21780 
G;AT) 
Light Ions 
Steady-state solutions of propagating LIB with rotating 
motion, 11:21743 (R;JP) 
Particle Beam Fusion Accelerator 
Light-ion beams for inertial confinement fusion, 11:21780 
G;AT) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INERTIAL GUIDANCE 
Gyroscopes 
*He nuclear gyroscope. Final report, November 1980-July 
1985, 11:20612 (R;US) 
INFORMATION RETRIEVAL 
Computer Codes 
Managing a large VM directory, 11:21845 (R;US) 
INFORMATION SYSTEMS 
On-line interactive database for the storage and rapid 
information retrieval of gas industry data (gasLine), 11:19115 
(R;US) 
Inventories 
Locating machine-readable ecological data, 11:20871 (R;US) 


Automated office support system strategies: a survey of federal 
agencies, 11:21849 (R;US) 
INFRARED RADIATION 
Temperature Measurement 
Infrared detection of ultrasonic ion and application to 
the determination of absorption in steel, 11:20341 (BA;US) 
INFRARED SPECTRA 
Fourier Transform Spectrometers 
Diffuse reflectance infrared Fourier transform spectroscopy: A 
versatile and promising analytical technique for solids, 
11:20539 (BA;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 
Dispersion Relations 
High energy components and collective modes in 
thermonuclear plasmas, 11:21667 (R;US) 
Normal-Mode Analysis 
High energy components and collective modes in 
thermonuclear plasmas, 11:21667 (R;US) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INNS 
See HOTELS 
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INORGANIC COMPOUNDS 
Use of a more specific term is recommended. 
Emission Spectroscopy 
Diffuse reflectance infrared Fourier transform spectroscopy: A 
versatile and promising analytical technique for solids, 
11:20539 (BA;US) 
Infrared Spectra 
Diffuse reflectance infrared Fourier transform spectroscopy: A 
versatile and promising analytical technique for solids, 
11:20539 (BA;US) 
Processes 


Field and laboratory studies in support of a hazardous waste 
extraction test, 11:20491 (R;US) 
IN-SERVICE INSPECTION 
Nondestructive Testing 
Integration of Nondestructive Examination (NDE) reliability 
and fracture mechanics. Semi-annual report, April-September 
1984. Volume 1, 11:19856 (R;US) 


Integration of Nondestructive Examination (NDE) reliability 
and fracture mechanics. Semi-annual report, April-September 
1984. Volume 1, 11:19856 (R;US) 

IN-SITU GASIFICATION 
Bench-Scale Experiments 

Underground Coal Gasification Program: FY85 annual report, 

11:19000 (R;US) 
Cavities 

Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 

Underground Coal Gasification Program: FY85 annual report, 
11:19000 (R;US) 

Environmental Effects 

Bayesian methods for estimation of environmental quality from 

synthetic fuel byproducts data, 11:19037 (R;US) 
Ground Subsidence 

Underground Coal Gasification Program: FY85 annual report, 

11:19000 (R;US) 
Research Programs 

Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 

Underground Coal Gasification Program: FY85 annual report, 
11:19000 (R;US) 


Efficiency 
Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 
Water Influx 
Research on chemical factors in underground coal gasification. 
Final technical report, 11:18980 (R;US) 
IN-SITU RETORTING 
Environmental Effects 
Bayesian methods for estimation of environmental quality from 
synthetic fuel byproducts data, 11:19037 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
Electrical Faults 
Electrical characteristics and testing considerations for gate 
oxide shorts in CMOS ICs, 11:20698 (R;US) 
Radiation Hardening 
Technologies and processes for radiation-hardened CMOS, 
11:20835 (R;US) 
Testing 
Electrical characteristics and testing considerations for gate 
oxide shorts in CMOS ICs, 11:20698 (R;US) 
INTEGRITY(FUEL) 
See FUEL INTEGRITY 


INTERCONNECTED POWER SYSTEMS 
Energy Conservation 
Energy conservation by improved control of bulk power 
transfers on interconnected Fifth quarterly technical 
progress report, 11:20194 (R;US) 
Interfaces 


An AC/DC/AC interface control strategy to improve wind 
energy economics, 11:19810 (J;US) 
Equipment Protection Devices 
Protectiag interconnections between photovoltaic generators 
and utility distribution lines, 11:19520 (R;US) 
Load Management 
An AC/DC/AC interface control 
energy economics, 11:19810 (J;US) 
Photovoltaic Power Supplies 
Protecting interconnections between photovoltaic 
and utility distribution lines, 11:19520 (R;US) 
INTERFACES 
Structural Chemical Analysis 
X-ray studies of the solid-electrolyte interface, 11:20584 (R;US) 
INTERFEROMETERS 
ASTRO-ARRAY: a space-based, coherent radio interferometer 
array. Memorandum report, 11:21167 (R;US) 
Frequency Measurement 
Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 
Gas Flow 
Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 
Noise 
Interferometric technique for the calibration of the helium gas 
jet spectrum, 11:20335 (BA;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


See also CADMIUM 113 
COBALT 57 
COBALT 60 
IODINE 129 
RUTHENIUM 106 


to improve wind 


Giant resonances, 11:21472 (RA;US) 


Nuclear structure studies with an intermediate energy heavy 
ion accelerator, 11:21561 (RA;US) 
Decay 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
Fission Barrier 
Nuclear mass formula with a neutron skin degree of freedom 
and finite-range model for the surface energy, 11:21491 
(RA;US) 
Heavy Ion Reactions 
Giant resonances, 11:21472 (RA;US) 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
Probing heavy ion collisions with bremsstrahlung, 11:21457 
(RA;US) 
Hyperfine Structure 
Nuclear structure studies with an intermediate energy heavy 
ion accelerator, 11:21561 (RA;US) 
Isotope Production 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
Magnetic Moments 
Nuclear structure studies with an intermediate energy heavy 
ion accelerator, 11:21561 (RA;US) 





Mass Formulae 


Mass Formulae 
Nuclear mass formula with a neutron skin degree of freedom 
and finite-range model for the surface energy, 11:21491 
(RA;US) 
Nuclear Deformation 
New regions of nuclear deformation, 11:21494 (J;CH) 
Nuclear Structure 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
Proton Reactions 


Giant resonances, 11:21472 (RA;US) 
INTERMEDIATE VECTOR BOSONS 
Particle Production 
Physics results from the CERN Super Proton Synchrotron 
proton-antiproton Collider, 11:21262 (R;CH) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radieactive Waste Processing 
Development and testing of a method for coating metallic 
wastes by thermosetting resins, 11:19221 (R;LU;In French) 
Low- and intermediate-level waste management practices in 
Canada, 11:19185 (R;CA) 
Radioactive Waste Storage 
Low- and intermediate-level waste management practices in 
Canada, 11:19185 (R;CA) 
INTERMETALLIC COMPOUNDS 
Physical Radiation Effects 
Theory of amorphization kinetics in intermetallics, 11:20291 
(R;US) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
STRATIFIED CHARGE ENGINES 


Automotive Fuels 
Used oil analysis and engine rating of the M 15 fleet test. Final 
report, 11:19099 (R;DE;In German) 
Composite Materials 
Polymer, metal and ceramic matrix composites for advanced 
aircraft engine applications, 11:20416 (R;US) 
Computerized Simulation 
A computer model for waste heat recovery in methanol fuel 
engines, 11:20231 (BA;CA) 
Corrosion 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
Energy 
Cost comparison of natural-gas reciprocating engines and 
electric motors in variable-load industrial applications. 
Topical report Dec 84-Mar 85, 11:20183 (R;US) 


A computer model for waste heat recovery in methanol fuel 
engines, 11:20231 (BA;CA) 
Heat Resistant Materials 
Polymer, metal and ceramic matrix composites for advanced 
aircraft engine applications, 11:20416 (R;US) 
Life-Cycle Cost 
Cost comparison of natural-gas reciprocating engines and 
electric motors in variable-load industrial applications. 
Topical report Dec 84-Mar 85, 11:20183 (RUS) 
Methanol Fuels 
A computer model for waste heat recovery in methanol fuel 
engines, 11:20231 (BA;CA) 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
Methanol engine wear - solutions to the problem, 11:20217 
(RA;US) 
Performance Testing 
Used oil analysis and engine rating of the M 15 fleet test. Final 
report, 11:19099 (R;DE;In German) 
Wear 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
Methanol engine wear - solutions to the problem, 11:20217 
(RA;US) 
INTERNAL CONVERSION 
Mathematical Models 
Predicted changes of the internal conversion rates in ™®Sn due 
to admixtures of lower multipole order, 11:21489 (R;US) 
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INTERNATIONAL ENERGY AGENCY 
Energy Policy 
The IEA collaboration on forestry energy, 11:19503 (BA;GB) 
Research Programs 
International Energy Agency wind energy cooperation, 
11:19633 (RA;DE) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR SPACE 
Nuclear Reactions 
Importance of interstellar helium for the propagation of heavy 
cosmic rays, 11:21197 (RA;US) 
INTERSTITIAL WATER 
Chemical Composition 
Determination of interstitial chloride in shales and consolidated 
rocks by a precision leaching technique, 11:19063 (J;US) 
INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVERTEBRATES 
Cadmium hazards to fish, wildlife, and invertebrates: a 
synoptic review. Technical report, 11:20972 (R;US) 
IODIDES 


See also CESIUM IODIDES 
IRON IODIDES 


Diffusion 
Effects of sorption and temperature on solute transport in 
unsaturated steady flow, 11:19335 (R;US) 
IODINE 
Radiolysis 
Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 
Reaction Kinetics 
Calculation of the reaction rate constant for the iodine reaction 
with a solid state surface, 11:20549 (RA;IL) 
IODINE 129 
Radionuclide Migration 
Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 
Transient diffusional release from waste packages in a 
repository in basalt, 11:19336 (R;US) 
IODINE IODIDES 
See IODINE 
ION BEAM TARGETS 
Energy Absorption 
X-ray preheating of heavy-ion inertial fusion targets, 11:21773 


See also HYDROGEN 1 MINUS BEAMS 
Chemical Radiation Effects 
Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 


Steady-state solutions of propagating LIB with rotating 
motion, 11:21743 (R;JP) 
ION COLLISIONS 


See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 


Pion and proton temperatures in relativistic heavy ion 
collisions, 11:21342 (RA;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EMISSION 
Measuring Instruments 
E parallel B end-loss-ion analyzer for the Tandem Mirror 
Experiment-Upgrade (TMX-U). Revision 1, 11:21673 (R;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION IMPLANTATION 


Proceedings of the second workshop on ion mixing and surface 
layer alloying, 11:20292 (R;US) 
ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
PENNING ION SOURCES 
Laser ion sources, 11:19377 (R;CH) 
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Design 
Computer simulation of an electron-beam-generated plasma ion 
source, 11:20770 (RA;US) 
ECR ion source for the 88-Inch Cyclotron, 11:20769 (RA;US) 
ECR Heating 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 
Electron Cyclotron-Resonance 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 
Progress on the LBL ECR heavy ion source, 11:20795 
(BA;US) 
Recent progress in electron cyclotron resonance (ECR) ion 
sources, 11:20763 (RA;SU) 
Performance 
Computer simulation of an electron-beam-generated plasma ion 
source, 11:20770 (RA;US) 
ECR ion source for the 88-Inch Cyclotron, 11:20769 (RA;US) 
Reviews 
Recent progress in electron cyclotron resonance (ECR) ion 
sources, 11:20763 (RA;SU) 
Specifications 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 
Recent progress in electron cyclotron resonance (ECR) ion 
sources, 11:20763 (RA;SU) 
ION THRUSTERS 
Performance Testing 
Experimental performance of a 1-kilowatt arcjet thruster, 
11:19425 (R;US) 
ION-ATOM COLLISIONS 
Born Approximation 
Final-state angular momentum distributions in charge transfer 
collisions at high energies, 11:21247 (J;NL) 
Charge Exchange 
Final-state angular momentum distributions in charge transfer 
collisions at high energies, 11:21247 (J;NL) 
Electron Capture 
Final-state angular momentum distributions in charge transfer 
collisions at high energies, 11:21247 (J;NL) 
Single electron capture by state-prepared Ar™ projectiles in 
Ar, 11:21244 (R;DE) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOSPHERE 
See also F REGION 
Electron Precipitation 
Energetic particle precipitation into the high-latitude 
ionosphere and the auroral electrojets. 3. Characteristics of 
electron precipitation into the morning-sector auroral oval, 
11:21216 (R;US) 
Plasma 
PLACES (Position Location and Communication Effects 
Simulations) Beacon experiment test results. Technical 
report, 1 May 1981-1 August 1984, 11:21218 (R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ANIONS 
ARGON IONS 
ATOMIC IONS 
CALCIUM IONS 
CARBON IONS 
HEAVY IONS 
HELIUM IONS 
IRON IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
NEON IONS 
SILVER IONS 


URANIUM IONS 
XENON IONS 


Distribution Functions 
Observations of large scale ion conic generation with DE-1, 
11:21219 (R;US) 


Storage 
Trapped ions and laser cooling: selected publications of the Ion 
Storage Group of the Time and Frequency Division, NBS, 
Boulder, Co. Technical note, 11:21243 (R;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IOTA-1440 RESONANCES 
Radiative Decay 
Radiative decays and SU(3) flavor structure of iota(1460), 
11:21366 (J;NL) 
IRAN 
Abandoned Sites 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
IRIDIUM BASE ALLOYS 
Ion Microprobe Analysis 
SIMS study of compositional changes observed in a PuO2 heat 
source cladding alloy, 11:20519 (BA;US) 
Mass 
SIMS study of compositional changes observed in a PuO2 heat 
source cladding alloy, 11:20519 (BA;US) 
IRON 
Atom Transport 
Interstitial solute trapping by edge dislocations, 11:20298 
(J;US) 
Charged-Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
Dissolution 
Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 
Edge Dislocations 
Interstitial solute trapping by edge dislocations, 11:20298 
(J;US) 
Electrodeposition 
Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
Emission Spectroscopy 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Kerr Effect 
Surface ic Kerr effect studies of p(1 x 1) 
Fe/Au(100), 11:20257 (R;US) 
Magnetic Properties 
Surface magn tic Kerr effect studies of p(1 x 1) 
Fe/Au(100), 11:20257 (R;US) 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Oxidation 
Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 


Interstitial solute trapping by edge dislocations, 11:20298 
GUS) 
IRON 54 TARGET 
Helium 3 Reactions 
A's in nuclei studied with the (*He,t) reaction, 11:21451 
(RA;US) 
Neutron Reactions 
Application of a nonlinear least square method for the analysis 
of proton spectra from (n,p) and (n,np) reactions, 11:21479 
(RA;SU;In Russian) 
Correction for background of scattering neutrons of the 
reactions experimental from (n,p) and (n,np) 
reactions, 11:21478 (RA;SU;In Russian) 





IRON 56 REACTIONS 
Particle Production 
Charged pioneering with heavy ions, 11:21470 (RA;US) 


Charge-changing reactions of secondary fragments produced in 
high-energy heavy ion collisions, 11:21467 (RA;US) 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
IRON ALLOYS 
See also AUSTENITE 
INCONEL 600 
IRON BASE ALLOYS 
Nitrogen Additions 
Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 
Topics in p 


and ordering reactions and their related 


phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 
IRON BASE ALLOYS 
See also CAST IRON 
STEELS 


Grain Size 
Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 


Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
Porosity 
Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
Submerged Arc Welding 
Thermodynamic and kinetic factors in the pyrochemistry of 
submerged arc flux welding of iron-based alloys, 11:20377 
(BA;US) 
Ultrasonic Testing 
Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
IRON COMPLEXES 
See also FERROCENE 
Chemical Reactions 
Advanced chemistry and materials for fuel cells. Quarterly 
report, October 1-December 31, 1985, 11:20543 (R;US) 


Studies of elimination reactions of metal complexes. Final 
report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 
TRON GARNETS 
See FERRITE GARNETS 
IRON IODIDES 
Mass Spectroscopy 
Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 
IRON IONS 
Electron-Ion Collisions 
Many-electron effects in electron-impact ionization of multiply 
charged ions, 11:21246 (J;NL) 


Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and 
materials, 11:21607 (R;SU;In Russian) 

IRRIGATION 
Energy Conservation 

How to adjust vertical turbine pumps for maximum efficiency, 

11:20181 (R;US) 
Pumping 

How to adjust vertical turbine pumps for maximum efficiency, 

11:20181 (R;US) 


See also ICELAND 
MICRONESIA 
TAIWAN 
Renewable Energy Sources 
Status of renewable energy programs in Caribbean Islands, 
11:20092 (R;PR) 
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ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOMERS 
Only for geometrical isomers and stereoisomers in chemistry; see 
also ISOMERIC NUCLEI and FISSION ISOMERS. 


Adsorption 
a chromatographic separation of optical, geometrical, 
and structural isomers, 11:20498 (J;US) 
Thin-Layer Chromatography 
Thin-layer chromatographic separation of optical, geometrical, 
and structural isomers, 11:20498 (J;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE RATIO 
Isotopic bias effects in resonance ionization mass spectrometry, 
11:20505 (BA;GB) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISX TOKAMAK 


Control of gaseous impurities by pump limiters, 11:21776 
GAT) 
Limiters 


Impurity fluxes and concentrations in the ISX-B beryllium 
limiter experiment (Testing as a limiter material), 11:21774 
G;AT) 

Pumped Limiters 

Control of gaseous impurities by pump limiters, 11:21776 

G;AT) 
Reviews 


Results of the ORMAK, ISX-A and ISX-B programmes, 
11:21692 (J;AT) 
ITALY 
Geothermal Energy 
Ten years of cooperation between the US DOE and the 
Electric Energy Authority of Italy (ENEL) in the 
development of geothermal energy technology, 11:19599 
(BA;US) 
Reactor 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power 
ENEL’s wind power activities, 11:19788 (RA;DE) 
Wind Power Plants 
Data acquisition system for research purposes at Alta Nurra 
wind power station, 11:19774 (RA;DE) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Nuclear Data Collections 
Summary of JENDL-2 general purpose file, 11:21430 (R;JP) 
Nuclear Power Plants 
Development of nuclear power plants database system, (2). 
PPD 83. user’s guide, 11:19854 (R;JP;In Japanese) 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power 
Wind energy research and development in Japan, 11:19797 
(RA;DE) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
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JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JET MODEL 
Corrections 
Development of QCD jets emitted by color-singlet sources, 
11:21420 (J;NL) 


Particle Production 
Physics results from the CERN Super Proton Synchrotron 
proton-antiproton Collider, 11:21262 (R;CH) 
JFT-2M TOKAMAK 
Tokamak device with a D-shaped cross section and a divertor. 
Electron Density 
Electron temperature and density profiles in JFT-2M tokamak 
plasma measured by Thomson scattering apparatus, 11:21661 
(R;JP;In Japanese) 
Electron Temperature 
Electron temperature and density profiles in JFT-2M tokamak 
plasma measured by Thomson scattering apparatus, 11:21661 
(R;JP;In Japanese) 
JINR U-400 CYCLOTRON 


Beam Optics 
tical elements of U-400 cyclotron beam transport 
system, 11:20760 (R;SU;In Russian) 
Beam Transport 
Magneto-optical elements of U-400 cyclotron beam transport 
system, 11:20760 (R;SU;In Russian) 
JIPPT-2 DEVICE 
ICR Heating 
Impurity origin during ICRF heating in JIPP T-ITU tokamak, 
11:21649 (R;JP) : 
Impurities 
Impurity origin during ICRF heating in JIPP T-ITU tokamak, 
11:21649 (R;JP) 
Limiters 
Impurity origin during ICRF heating in JIPP T-ITU tokamak, 
11:21649 (R;JP) 
Plasma 
Visible-light imaging MHD studies of the edge plasma in the 
JIPP-T-ITU tokamak, 11:21650 (R;JP) 
Plasma Macroinstabilities 
Visible-light imaging MHD studies of the edge plasma in the 
JIPP-T-ITU tokamak, 11:21650 (R;JP) 
JMTR REACTOR 


Burn-up evaluation of the fuel rods used at the fuel centerline 
temperature measuring experiment, 11:19934 (R;JP;In 
Japanese) 

Fuel Pellets 

Burn-up evaluation of the fuel rods used at the fuel centerline 
temperature measuring experiment, 11:19934 (R;JP;In 
Japanese) 

Isotope Ratio 

Burn-up evaluation of the fuel rods used at the fuel centerline 
temperature measuring experiment, 11:19934 (R;JP;In 
Japanese) 

Loss of Coolant 

Thermal-hydraulic analysis of Loss-of-Coolant Accident in the 

JMTR, 11:19975 (R;JP;In Japanese) 
Post-Irradiation Examination 

Burn-up evaluation of the fuel rods used at the fuel centerline 
temperature measuring experiment, 11:19934 (R;JP;In 
Japanese) 

JRR-2 REACTOR 
Reactor Maintenance 

Report on operation, utilization and technical development of 
Research Reactors and Hot Laboratory. April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 

Reactor Operation 

Report on operation, utilization and technical development of 
Research Reactors and Hot . April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 


JRR-3 REACTOR 
Bench-Scale Experiments 
Core heat transfer experiment for JRR-3 to be upgraded at 20 
MW+t, 1. Differences in force convection heat transfer 
characteristics between upflow and downflow for 
rectangular vertical flow channel, 11:19929 (R;JP;In 
Japanese) 
Heat Transfer 
COOLOD: thermal and hydraulic analysis code for research 
reactors with plate type fuel elements, 11:19930 (R;JP;In 
Japanese) 

Core heat transfer experiment for JRR-3 to be upgraded at 20 
MWt, 1. Differences in force convection heat transfer 
characteristics between upflow and downflow for 
rectangular vertical flow channel, 11:19929 (R;JP;In 
Japanese) 

Hydrodynamics 

Thermohydrodynamic characteristic analysis on the steady 

state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 
Loss of Coolant 
Safety analysis of upgraded JRR-3 RETRAN-O2/RR code, (2). 
Analysis of operational transients and accidents, 11:19970 
(R;JP;In Japanese) 
Cores 


Thermohydrodynamic characteristic analysis on the steady 
state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 

Maintenance 


March 31, 1982, 11:19931 (R;JP;In Japanese) 
Reactor Operation 
Report on operation, utilization and technical development of 
Research Reactors and Hot Laboratory. April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 
Safety Engineering 
Safety analysis of upgraded JRR-3 RETRAN-02/RR code, (2). 
Analysis of operational transients and accidents, 11:19970 
(R;JP;In Japanese) 


Thermohydrodynamic characteristic analysis on the steady 
state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 

JRR-4 REACTOR 
Reactor Maintenance 

Report on operation, utilization and technical development of 
Research Reactors and Hot Laboratory. April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 

Reactor Operation 

Report on operation, utilization and technical development of 
Research Reactors and Hot Laboratory. April 1, 1981 to 
March 31, 1982, 11:19931 (R;JP;In Japanese) 

JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
ICR Heating 
calculations of the ICRF loop antenna for JT-60, 
11:21751 (R;JP;In Japanese) 
PLANET 


Planetary Magnetospheres 
Energetic ions upstream of Jupiter’s bow shock, 11:21214 
(J;US) 


Research Programs 
Galileo: exploration of Jupiter's system, 11:21201 (R;US) 


K 


K02 

See KAONS NEUTRAL LONG-LIVED 
K-25 PLANT 

See ORGDP 





KALUZA-KLEIN THEORY 
Magnetic Monopoles 
Magnetic monopoles in Kaluza Klein theory, 11:21375 (R;US) 
KAON PLUS-PROTON INTERACTIONS 
Multiplicity 
Multiplicities of charged particles in forward and backward 
ispheres in c.m.s. in K* p interactions at 70 GeV/c, 
11:21269 (R;SU;In Russian) 
Pair Production 
Reaction with two neutral kaon inclusive production in K* p 
interactions at 32 GeV/c, 11:21268 (R;SU;In Russian) 
Particle Production 
Multiplicities of charged particles in forward and backward 
hemispheres in c.m.s. in K* p interactions at 70 GeV/c, 
11:21269 (R;SU;In Russian) 
KAONS 
See also KAONS MINUS 


Production 
Kaons and quark-gluon plasma, 11:21354 (RA;US) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 
Particle Production 
Subthreshold K~ momentum spectrum for relativistic nuclear 
collisions, 11:21285 (RA;US) 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
Pair Production 
Reaction with two neutral kaon inclusive production in K* p 
interactions at 32 GeV/c, 11:21268 (R;SU;In Russian) 
Particle Production 
Strange particle production in central “Ca + “Ca collisions, 
11:21282 (RA;US) 
KAONS NEUTRAL LONG-LIVED 
Weak Particle 


Decay 
ing in AGS Experiment 780, 11:21255 (R;US) 


Data 
KAONS PLUS 
Semileptonic Decay 
Description of K* — 7* e* e decay in quantum chiral theory, 
11:21335 (R;SU;In Russian) 
INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
SYNCHROTRON 
Japan National Lab for High Energy Physics Synchrotron. 
Polarimeters 


Main ring polarimeter at KEK 12 GeV PS, 11:20766 (R;JP) 
Polarized Beams 
First acceleration test of polarized protons in KEK PS, 
11:20767 (R;JP) 
KENTUCKY 
Black Shales 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Coal Producing Districts 
Human costs assessment - the impacts of flooding & 
nonstructural solutions. Tug Fork Valley, West Virginia & 
Kentucky. Research report, 11:19035 (R;US) 
Natural Gas Wells 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
KENYA 
Geothermal Fields 
A summary of modeling studies of the East Olkaria geothermal 
field, Kenya, 11:19611 (BA;US) 
Wind 
Wind potential in Kenya, 11:19642 (RA;DE) 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 
Wind Turbines 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 
KETONES 
See also METHYL ISOBUTYL KETONE 
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Activation Energy 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
Gas Chromatography 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Mass 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
Moessbauer Effect 
Substituent effect in ketoferrocenes, 11:20574 (R;HU) 
Pyrolysis 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Redox Potential 
Substituent effect in ketoferrocenes, 11:20574 (R;HU) 
Thermal Gravimetric Analysis 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
Yields 
Alternative utilization of processes for anaerobic digestion: 
production of combustible liquids and compound chemicals, 
11:19401 (R;IT;In Italian) 
KEVLAR 
See ARAMIDS 
KLYSTRONS 
Computerized Simulation 
Self-consistent klystron simulations, 11:20724 (J;US) 
Design 
Design and cold testing of a high peak power x-band 
gyroklystron, 11:20696 (R;US) 
Testing 
Design and cold testing of a high peak power x-band 
gyroklystron, 11:20696 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOLMOGOROV EQUATION 
Turbulence 
Multiple scatter cross sections for anisotropic Kolmogoroff 
turbulence. Report for September 1982-December 1983, 
11:21597 (R;US) 
KOPPERS-TOTZEK PROCESS 
Environmental Impacts 
Source term estimates for synthetic fuels technologies: indirect 
coal liquefaction technologies, 11:18997 (R;US) 
Risk Assessment 
Source term estimates for synthetic fuels technologies: indirect 
coal liquefaction technologies, 11:18997 (R;US) 
KRYPTON 
Mass Spectroscopy 
Development of a mass spectrometer system for the 
measurement of inert gases in meteorites, 11:20490 (RA;US) 
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The solubility of krypton in hydrofracture grout at elevated 
pressures, 11:19321 (BA;US) 
KRYPTON 86 REACTIONS 
Compound-Nucleus Reactions 
One-body dynamics and angular momentum dissipation in 
damped nuclear reactions, 11:21508 (RA;US) 
Deep Inelastic Heavy Ion Reactions 
Dissipative heavy ion collisions, 11:21497 (R;DE) 
Heavy Ion Fusion Reactions 
Dynamical fusion thresholds in macroscopic and microscopic 
theories, 11:21493 (J;CH) 
Stripping 
Quasielastic reactions, 11:21476 (J;CH) 
KUWAIT 
Wind 
Characteristics of wind speed in Kuwait, 11:19658 (RA;DE) 


LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 


See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Isotope Dilution 
Direct calibration of GC/MS systems using SRM (Standard 
Reference Material) gas cylinders. Project report, January 
1984-August 1985, 11:20631 (R;US) 
LAKE MICHIGAN 
Water Quality 
Illinois water-quality report, 1982-1983. Final report, 11:20983 
(R;US) 
LAKES 
Acid Neutralizing Capacity 
Potential for acidification of six remote ponds in the White 
Mountains of New Hampshire, 11:20968 (R;US) 
Acidification 
Calcite dissolution kinetics and lake neutralization, 11:20965 
(R;SE) 
Potential for acidification of six remote ponds in the White 
Mountains of New Hampshire, 11:20968 (R;US) 


Freeze-up and break-up of lakes as an index of temperature 
changes during the transition seasons: a case-study for 
Finland, 11:20954 (R;US) 


Limnology 
Control of productivity and population characteristics in 
aquatic communities. Final report, 1 September 1967-31 
January 1986, 11:20955 (R;US) 


Freeze-up and break-up of lakes as an index of temperature 
changes during the transition seasons: a case-study for 
Finland, 11:20954 (R;US) 

Mineral Cycling 

Control of productivity and population characteristics in 
aquatic communities. Final report, 1 September 1967-31 
January 1986, 11:20955 (R;US) 

PH Value 
Calcite dissolution kinetics and lake neutralization, 11:20965 
(R;SE) 
Water Chemistry 
Potential for acidification of six remote ponds in the White 
Mountains of New Hampshire, 11:20968 (R;US) 
Water Pollution 
Aquatic organisms in acidic environments: a literature review, 
11:20973 (R;US) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 
Prior to Jan. 1985 this information was indexed with the 
descriptor Lambda-2250 Resonances. 


Hadronic Particle Decay 
Polarization of charmed Asub(c)sup(+) baryons produced in 
neutron-carbon interactions, 11:21272 (R;SU;In Russian) 
Particle Production 
Exchange degeneration and polarization in inclusive 
fragmentation processes p--AK and p—Asub(c) anti D, 
11:21307 (R;SU) 
Polarization of charmed Asub(c)sup(+) baryons produced in 
neutron-carbon interactions, 11:21272 (R;SU;In Russian) 
Semileptonic Decay 
Semileptonic decays of Asup(+)sub(c) in chiral theory, 
11:21333 (R;SU) 
Weak Particle Decay 
Pre-asymptotic effects in inclusive weak decays of charmed 
particles, 11:21329 (R;SU) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Nuclear Potential 
Binding energies of hypernuclei and A-nuclear interactions. 
Revision, 11:21554 (R;US) 
Particle Production 
Exchange degeneration and polarization in inclusive 
fragmentation processes p—-AK and p—Asub(c) anti D, 
11:21307 (R;SU) 
Strange particle production in central “Ca + “Ca collisions, 
11:21282 (RA;US) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS 
LAMELLAE 
Flexural Strength 
Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 
Shear Properties 
Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 
LAMPF II SYNCHROTRON 
Cavity Resonators 
Analytic evaluation of the LAMPF II booster cavity design, 
11:20783 (J;US) 
LAMPF LINAC 
Muon Beams 
Muon beam polarization at the LAMPF biomedical channel, 
11:20741 (J;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
M 
Summer frost problems in a locality in Troendelag, 11:19464 
(RA;SE) 
Planning 
Arctic terrestrial environmental research programs of the 
Office of Energy Research, Department of Energy: 
evaluation and recommendations. Appendix B. Components 
of an Arctic terrestrial environmental research program, 
11:20949 (R;US) 
Habitat restoration plan for Naval Petroleum Reserve No. 1, 
Kern County, California, 11:19102 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSAT SATELLITES 


Image Processing 
LANDSAT-4 TM image data quality analysis for energy- 
related applications, 11:20623 (R;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANTHANUM 139 REACTIONS 
Multiple Production 
Measurement of pions and light fragments in 0.8 GeV/nucleon 
La + La collisions, 11:21277 (RA;US) 
Particle Production 
Charged pioneering with heavy ions, 11:21470 (RA;US) 





Pion spectra at 0 degrees in coincidence with projectile 
ts in 800 MeV/nucleon 57/1**La induced reactions, 
11:21279 (RA;US) 


Charged pioneering with heavy ions, 11:21470 (RA;US) 
LANTHANUM 139 TARGET 
Krypton 86 Reactions 
ical fusion thresholds in macroscopic and microscopic 
theories, 11:21493 (J;CH) 
Lanthanum 139 Reactions 
Measurement of pions and light fragments in 0.8 GeV/nucleon 
La + La collisions, 11:21277 (RA;US) 
Uranium 238 Reactions 
La target fragmentation induced by high energy La and U 
ions, 11:21490 (RA;US) 
LANTHANUM COMPOUNDS 
Phase Transformations 
Ferroelastic transformations in LaNbO,.-type compounds, 
11:20441 (R;US) 
LARGE COIL PROGRAM 
Test Facilities 
Startup of Large Coil Test Facility, 11:21795 (BA;US) 
LARVAE 
Predator-Prey Interactions 
Control of productivity and population characteristics in 
aquatic communities. Final report, 1 September 1967-31 
January 1986, 11:20955 (R;US) 
LARVAL STAGE 
See LARVAE 
LASER FUSION REACTORS 
See also HYLIFE CONVERTER 


ign and construction of large capacitor banks, 11:21813 
(BA;US) 


Design and construction of large capacitor banks, 11:21813 
(BA;US) 


ISOTOPE SEPARATION 
Ton Sources 
Laser ion sources, 11:19377 (R;CH) 
LASER MATERIALS 
Performance Testing 
Megajoule laser glass development. Final status report, 
11:20652 (R;US) 
LASER RADIATION 
Energy Spectra 
Experimental investigations of the role of laser field 
fluctuations in non-linear optical absorption processes, 
11:21231 (R;US) 
SPECTROSCOPY 


Trapped ions and laser cooling: selected publications of the Ion 
Storage Group of the Time and F Division, NBS, 
Boulder, Co. Technical note, 11:21243 (R;US) 


Meetings 
Analytical spectroscopy, 11:20535 (B;US) 
Optical Fibers 
Instrumentation for remote sensing over fiber optics, 11:19261 
(BA;US) 


Semiconductor 
Infrared laser spectroscopy using a long pathlength absorption 
cell, 11:20522 (BA;US) 
LASER TARGETS 


Hydrodynamic aspects of x-ray laser targets, 11:21756 (R;US) 


Details of the response of Kodak high resolution plate to x- 
irradiation for the characterization of ICF targets and 
components, 11:21754 (R;US) 

Laser Implosions 

Implosion of the small cavity and large cavity cannonball 

targets, 11:21741 (R;JP) 
Mass Transfer 

Observations of mass transport p! 

liquid mixtures, 11:21757 (R:US) 


Deuterium 


in multicomponent 


of beta-irradiated and 


properties 
unirradiated en alcohol) and polystyrene shells, 
11:21755 (R;US) 
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Radiation Effects 
Deuterium permeation properties of beta-irradiated and 
unirradiated poly(vinyl alcohol) and polystyrene shells, 
11:21755 (R;US) 
LASER WELDING 
Laser welding of thin austenitic stainless steel sheet, 11:20294 
(R;US) 
LASER-PRODUCED PLASMA 
Magnetic Mirrors 
Laser-initiated, energetic ion, high beta mirror plasma, 
11:21710 (J;GB) 
Plasma Diagnostics 
Thermonuclear reaction neutrons and diagnostics of laser 
target substance mixing, 11:21742 (RA;SU;In Russian) 
Plasma Expansion 
Laser-initiated, energetic ion, high beta mirror plasma, 
11:21710 (3;GB) 


Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 


Optimized flashlamp pumping of disc amplifiers, 11:20655 
(R;US) 
Cherenkov Radiation 
Cherenkov infrared laser, 11:20644 (R;US) 
Electric Sparks 
Fabrication of laser spark discharge devices, 11:20659 (J;US) 
Fabrication 
Fabrication of laser spark discharge devices, 11:20659 (J;US) 
Laser Materials 
Fabrication of laser spark discharge devices, 11:20659 (J;US) 
Nuclear Pumping 
Study of a plasma created by an accelerated proton beam for 
the characterization of a nuclear pumped laser medium, 
11:20649 (R;FR;In French) 


Tokamak ion temperature determination via CW far-infrared 
laser scattering from externally excited ion Bernstein waves, 
11:21685 (J;AT) 

LASL 
Alpha-Bearing Wastes 
Characterization study of RH-TRU wastes existing in storage 
and expected to be generated, 11:19246 (R;US) 
Computer Networks 
An overview of computing at Los Alamos, 11:21848 (BA;US) 
Radioactive Waste Facilities 

Design and operation of a low-level solid waste disposal site at 

Los Alamos, 11:19312 (BA;US) 
Research Programs 
Annual report of the Life Sciences Division, 1984, 11:21060 
(R;US) 
Water Supply 
Water supply at Los Alamos during 1984, 11:20982 (R;US) 
LATEX 
Phagocytosis 

Effects of in vitro and aerosol exposure to cadmium on 
phagocytosis by rat pulmonary macrophages, 11:21109 
(J;US) 

LATIN AMERICA 
Wind Power 

Wind energy potential and wind projects in Latin America, 

11:19793 (RA;DE) 
LATTICE FIELD THEORY 
Conditions 

Boundary effects in the Monte Carlo calculations of lattice 
gauge theories, 11:21412 (R;JP) 

Functions 

Microcanonical formulation of lattice gauge theories with 
fermions, 11:21397 (R;JP) 


Gauge Invariance 
Cooling of SU(3) lattice gauge field configurations, 11:21409 
(R;GB) 
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Parallel Processing 
APE project: a Gigaflop processor for lattice calculations, 
11: 21378 78 (RUS) 
PCAC Theory 
Anomalies in local conservation laws for axial currents. A 
functional approach, 11:21390 (RA;SU) 
Rest Mass 
Epsilon beyond the naive mass spectrum, 11:21421 (J;NL) 
Statistical Mechanics 
Microcanonical formulation of lattice gauge theories with 
fermions, 11:21397 (R;JP) 
SU-3 Groups 
‘ Cooling of SU(3) lattice gauge field configurations, 11:21409 
(R;GB) 
LAWRENCE LIVERMORE LABORATORY 
Ground Water 
Investigation of tritium in groundwater at Site 300, 11:19338 
(R;US) 
LEACHATES 


Spectroscopy 
Chemical characterization of precipitator ashes from 
pressurized hydrated-lime injection tests, 11:19835 (R;US) 


Antiproton Reactions 
Low energy anti 
11:21596 (BA;GB) 
Emission Spectroscopy 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Lead 208 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Waste Disposal 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
Waste Processing 
Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 
LEAD 208 
Energy-Level Transitions 
Using nuclear structure to study the vaporization of hot nuclei, 
11:21502 (RA;US) 
Excited States 
M1 transition and magnetic moments in the Pb-region and the 
role of the A, 11:21501 (RA;US) 
Giant Resonance 
Using nuclear structure to study the vaporization of hot nuclei, 
11:21502 (RA;US) 
Nuclear Potential 
Study of various models of nuclear interaction potentials: 
nucleon-nucleus and nucleus-nucleus systems, 11:21573 
(R;FR;In French and English) 
LEAD 208 REACTIONS 
Particle Production 
Charged pioneering with heavy ions, 11:21470 (RA;US) 


Charged pioneering with heavy ions, 11:21470 (RA;US) 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
LEAD 208 TARGET 
Argon 36 Reactions 
Structures excited by heavy ions in 26 Pb target. Interpretation 
involving giant resonances and multiphonon excitations, 
11:21505 (R;FR;In French) 
Helium 3 Reactions 
A’s in nuclei studied with the (*He,t) reaction, 11:21451 
(RA;US) 
Krypton 86 Reactions 
Quasielastic reactions, 11:21476 (J;CH) 
Neon 20 Reactions 
Structures excited by heavy ions in *Pb target. Interpretation 
involving giant resonances and multiphonon excitations, 
11:21505 (R;FR;In French) 
Oxygen 16 Reactions 
model of t yields in nucleus-nucleus 
collisions, 11:21507 (RA;US) 


interaction studies at Brookhaven, 


LEAD COMPOUNDS 
Physical Radiation Effects 
Effects of irradiation on the blue bronzes Ksub(0.30) MoOs 
and Rbsub(0.30) MoOs, 11:20383 (R;FR) 
LEAD ISOTOPES 
See also LEAD 208 
Gyromagnetic Ratio 
E2 moments and G-factors in neutron deficient lead isotopes, 
11:21504 (R;DE) 
Quadrupole Moments 
E2 moments and G-factors in neutron deficient lead isotopes, 
11:21504 (R;DE) 
LEAK TESTING 
MRC/Mound WR Flow Test System, 11:20840 (R;US) 
LEAKAGE 
See LEAKS 
LEAKS 
Detection 
Field-testing results on the sonic ieak pinpointer, 11:19127 
(R;US) 
LEAVES 
Activation Analysis 
Utilization of the Intense Pulsed Neutron Source (IPNS) at 
Argonne National Laboratory for neutron activation 
analysis, 11:20508 (BA;US) 


Aspects on willow leaf area measurement procedures, 11:19489 
(RA;SE) 
LEGUMINOSAE 


See also GLYCINE HISPIDA 
PHASEOLUS 


Productivity 
Protein content of food legumes, 11:19444 (R;IT;IT) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 
Reviews 
Experimental tests of gauge — 11:21259 (RA;XC) 
LEPTON-NUCLEON INTERACTI 


See also DEEP INELASTIC SCA amare? 
ELECTRON-NUCLEON INTERACTIONS 


Elastic Scattering 
On a joint QCD analysis of deep inelastic and two-particle 
lepton-nucleon processes, 11:21309 (R;SU;In Russian) 
Quantum Chromodynamics 
On a joint QCD analysis of deep inelastic and two-particle 
lepton-nucleon processes, 11:21309 (R;SU;In Russian) 
Quasi-Elastic Scattering 
On a joint QCD analysis of deep inelastic and two-particle 
lepton-nucleon processes, 11:21309 (R;SU;In Russian) 
Scattering 
Higgs boson production in high energy lepton-nucleon 
scattering, 11:21360 (R;JP) 
LEPTONS 


See also ELECTRONS 
MUONS 


Charge State 
Fractionally charged leptons in the SO(14) GUT, 11:21359 
(R;JP) 


Pair Production 
Electron pair production study using the di-lepton 
spectrometer (DLS), 11:21286 (RA;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also LYMPHOCYTES 
Evaluations 
Comparison of bronchoalveolar lavage cells from germfree and 
conventional lambs, 11:21028 (BA;US) 
LIGASES 
Code number 6. 
Enzyme Activity 
Stereochemical course of the reaction catalyzed by the 
pyridoxal phosphate-dependent enzyme 1- 
aminocyclopropane-1-carboxylate synthase, 11:20987 (J;US) 
LIGHT 
See VISIBLE RADIATION 





LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
For nuclei with mass 1-40. 


See also ALUMINIUM 26 
ALUMINIUM 27 


SULFUR 32 
TRITIUM 


Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
Heavy Ion Reactions 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
Panel discussion, 11:21563 (RA;US) 
Probing heavy ion collisions with bremsstrahlung, 11:21457 
(RA;US) 
Isotope Production 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 


Lead 208 Reactions 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
Nuclear Models 
Corrections to M1 and Gamow-Teller operators deduced from 
an analysis of magnetic moments and beta decays of sd-shell 
nuclei, 11:21530 (RA;US) 
Nuclear Structure 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
Nucleon-Nucleon Interactions 
Pion photo- and electroproduction on light nuclei, 11:21546 
(RA;US) 
Photonuclear Reactions 
Propagator nonlocalities in nuclear photopion reactions, 
11:21523 (RA;US) 
LIGHT SCATTERING 
Correlations 
Molecular weights of lignite macromolecules, 11:19015 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
Computerized Simulation 
Exterior lighting design program, 11:19374 (R;US) 


Energy efficient office building, 11:20138 (R;FI;In Finnish) 

Exterior lighting design program, 11:19375 (R;US) 

Exterior lighting design program, 11:19374 (R;US) 

LIGNITE 
Fluidized-Bed Combustion 

Microscopic examination of lignite ash and silica sand 
agglomerates formed in a 2-inch fluidized bed reactor, 
11:19017 (R;US) 


Method for concentrating liptinite macerals from lignites, 
11:19018 (R;US) 
Molecular Structure 
Molecular weights of lignite macromolecules, 11:19015 (R;US) 
Oxidation 


Low-rank coal structure elucidations with ruthenium tetroxide, 
11:19014 (R;US) 


ERA-11/9 / 188S 


Molecular weights of lignite macromolecules, 11:19015 (R;US) 
Performance Testing 
MIFGa gasification program (Mining and Industrial Fuel Gas 
group), 11:18985 (RA;US) 
Structural Chemical Analysis 
Low-rank coal structure elucidations with ruthenium tetroxide, 
11:19014 (R;US) 
LIMBS 


Interacting factors in the control of the crustacean molt cycle, 
11:20995 (J;US) 
LIMERICK-1 REACTOR 
Limerick, Pennsylvania, USA 
Risk Assessment 
Probabilistic Risk Assessment (PRA) applications, 11:19991 


Limerick, Pennsylvania, USA 
Risk Assessment 
Probabilistic Risk Assessment (PRA) applications, 11:19991 
(R;US) 
LIMESTONE 
Comminution 
Basic studies of chemico-physical processes when using 
limestone at wet-dry flue gas purification, 11:19838 (R:SE;In 
English and Swedish) 


Basic studies of chemico-physical processes when using 
limestone at wet-dry flue gas purification, 11:19838 (R;SE;In 
English and Swedish) 


Materials Testing 
Impurity fluxes and concentrations in the ISX-B beryllium 
limiter experiment (Testing as a limiter material), 11:21774 
G;AT) 
LINACS 
See LINEAR ACCELERATORS 
LINEAMENTS 
Correlations 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
Mapping 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
Validation 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
LINEAR ACCELERATORS 
See also FMIT LINAC 
HILACS 
LAMPF LINAC 
QUADRUPOLE LINACS 


SACLAY LINAC 
STANFORD LINEAR COLLIDER 


Beam Injection 
High-current, low-energy synchrotrons and compressor rings, 
11:20793 (BA;US) 
Cavity Resonators 
Cavity-coupling investigation for the phermex 50 MHz RF 
accelerator, 11:20785 (J;US) 
Colliding Beams 
Possible parameters of 1 TeV x 1 TeV Two-Beam Accelerator, 
11:20748 (RA;XC) 
Summary report of the working group 4 on accelerator 
considerations, 11:20747 (RA;XC) 
Drift Tubes 
Materials considerations for a high power-density accelerator, 
11:20784 (J;US) 
Feedback 
Microwave matching and tuning on the 20-MeV medical 
electron linac with feedback of rf power, 11:21023 (J;US) 
Free Electron Lasers 
Summary report of the working group 1 on FEL and IFEL, 
11:20744 (RA;XC) 
Laser Radiation 
High power radiation guiding systems for laser driven 
accelerators, 11:20745 (RA;XC) 
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Materials Testing 
Materials considerations for a high power-density accelerator, 
11:20784 (J;US) 
Optical Systems 
High power radiation guiding systems for laser driven 
accelerators, 11:20745 (RA;XC) 
Power Density 
Materials considerations for a high power-density accelerator, 
11:20784 (J;US) 
RF Systems 
LASERTRON Mark-I: a prototype of laser-triggered RF- 
source for linacs in the TeV region, 11:20757 (R;JP) 
LASERTRON for a linear collider in TeV region, 11:20746 
(RA;XC) 
Microwave matching and tuning on the 20-MeV medical 
electron linac with feedback of rf power, 11:21023 (J;US) 
The Los Alamos free-electron laser (FEL) RF system, 
11:20787 (J;US) 
LINEAR PROGRAMMING 
Research Programs 
Systems optimization project. Progress report, November 1, 
1984-September 1, 1985, 11:21840 (R;US) 
LINERS 
Defects 
Optical nondestructive evaluation of pipe inner wall condition, 
11:20681 (BA;US) 
Nondestructive Testing 
Optical nondestructive evaluation of pipe inner wall condition, 
11:20681 (BA;US) 
LIPIDS 
Extraction 
Content of lipids in Finnish peat mires, 11:19028 (R;FI) 


Chromatography 
Content of lipids in Finnish peat mires, 11:19028 (R;FI) 
LIPOSOMES 
Biochemical Reaction Kinetics 
Effects of charge and size on the interaction of unilamellar 
liposomes with macrophages, 11:20990 (J;NL) 
LIQUEFIED NATURAL GAS 
Safety 


LNG storage: safety analysis. Annual report for January- 
December 1982, 11:19133 (R;US) 


LNG storage: safety analysis. Annual report for January- 
December 1982, 11:19133 (R;US) 
Storage Facilities 
LNG peakshaving plant costs update, 11:19123 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Elements 
Micellar effects on molecular diffusion: theoretical 
chromatographic considerations, 11:20497 (J;US) 


Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 

LIQUID EFFLUENTS 

See LIQUID WASTES 

LIQUID FUELS 

See also FUEL OILS 


GASOHOL 
GASOLINE 


Fires 
Tests for the of fire protection in big tank farms. 
Final report, 11:19111 (R;DE;In German) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Thickness 
Methods for measuring thickness of liquid metal films, 11:21740 
(R;SU;In Russian) 


LIQUID PHASE METHANOL PROCESS 
Chemical Reaction Kinetics 
Research to support development of the liquid-phase methanol 
synthesis process, 11:19420 (R;US) 


Research to support development of the liquid-phase methanol 
synthesis process, 11:19420 (R;US) 
LIQUID WASTES 
See also WASTE WATER 
Calcination 
Calcination of sodium-bearing waste using aluminum nitrate, 
11:19254 (R;US) 
Chemical Analysis 
Experimental evaluation of the steady state and dynamic 
performance characteristics of the interactive units of a coal 
gasification process. Quarterly report, December 28, 1981- 
March 28, 1982, 11:18975 (R;US) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
Qualitative Chemical Analysis 
Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 
Quantitative Chemical Analysis 
Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 
Turbulent Flow 
Method and device for dissolving gas in a liquid, 11:20672 
(TG;GB) 


Ton-Atom Collisions 
Electron capture cross sections in high energy He** + Li® 
collisions, 11:21237 (R;JP) 
LITHIUM 6 REACTIONS 
Breakup Reactions 
Breakup effects of sup(6,7)Li on the elastic and inelastic 
scatterings from ™C, 11:21463 (RA;JP) 


Spallation 
Symmetric splitting of very light systems in the coalescence 
and reseparation model, 11:21483 (RA;US) 
LITHIUM 7 REACTIONS 
Breakup Reactions 
Breakup effects of sup(6,7)Li on the elastic and inelastic 
scatterings from ™C, 11:21463 (RA;JP) 
LITHIUM ALLOYS 
Mechanical Properties 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
11:20280 (R;US) 
LITHIUM FLUORIDES 
Charged-Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
LITHIUM OXIDES 
Benchmarks 
Benchmark tt on a lithium-oxide assemblies by using 
time-of-flight method, 11:21747 (RA;JP;In Japanese) 
Equations of State 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LixO (With reference to its use 
as a solid breeder material in fission reactors), 11:20397 
(J;GB) 
Poisson Ratio 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LizO (With reference to its use 
as a solid breeder material in fission reactors), 11:20397 
(J;GB) 
Tensile 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LigO (With reference to its use 
as a solid breeder material in fission reactors), 11:20397 
(J;GB) 
Tritium Recovery 
Measurements of tritium production-rate distributions in 
lithium-oxide assemblies, 11:21748 (RA;JP;In Japanese) 





LITHIUM OXIDES 
Young Modulus 


Young Modulus 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LigO (With reference to its use 
as a solid breeder material in fission reactors), 11:20397 
(J;GB) 
LITHIUM SULFATES 
Transition Heat 
Thermal storage of energy in the region up to 850 degrees C, 
11:20020 (R;SE;In Swedish) 
LITTLE BOY 
Neutron Spectra 
Measurements of the absolute neutron fluence spectrum 
emitted at 0° and 90° from the Little-Boy replica, 11:20850 
(R;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 


International conference on nuclear power: a global reality, 
11:19885 (R;US) 
Fission Products 
Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 
Fuel Cans 
Irradiation effects upon activities of fission product iodine, 
11:19889 (R;JP;In Japanese) 
Fuel Element Failure 
TUCOP failure threshold test CO6R, 11:19966 (R;US) 
Fuel Management 
Fuel management studies of small metal and oxide LMR’s, 
11:19884 (R;US) 
Power Generation 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
Primary Coolant Circuits 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 
Reactor Cores 
Application of sensitivity analysis method to the prediction of 
large Liquid-Metal Fast Breeder Reactor core performance 
parameters, 11:19920 (RA;JP;In Japanese) 
Fast breeder reactor core design considerations, 11:19886 


(R;TW) 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 
NAIG annual review, 11:19888 (R;JP) 
Reactor Kinetics 
Application of sensitivity analysis method to the prediction of 
large Liquid-Metal Fast Breeder Reactor core performance 
parameters, 11:19920 (RA;JP;In J; ) 
Fast breeder reactor core design considerations, 11:19886 
(R;TW) 
Reactor Operation 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 
Research Programs 
Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 
West European breeder projects are moving closer together, 
11:19890 (TJ;GB) 
Risk Assessment 
Risk assessments for energy systems and role of preliminary 
degree-of-hazard evaluations, 11:20040 (R;US) 
Sensitivity Analysis 
Application of sensitivity analysis method to the prediction of 
large Liquid-Metal Fast Breeder Reactor core performance 
parameters, 11:19920 (RA;JP;In Japanese) 


NAIG annual review, 11:19888 (R;JP) 
Transient Overpower Accidents 
TUCOP failure threshold test CO6R, 11:19966 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 


Cost 
LNG peakshaving plant costs update, 11:19123 (R;US) 
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Construction 
LNG peakshaving plant costs update, 11:19123 (R;US) 


LNG peakshaving plant costs update, 11:19123 (R;US) 
LOAD ANALYSIS 
Meetings 
Commercial end-use metering workshop: proceedings, 11:20080 
(R;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD MANAGEMENT 
Data on demand-side programs needed for utility integrated 
resource planning, 11:20077 (R;US) 
Computer Calculations 
HELM: its apprenticeship at the Tennessee Valley Authority, 
11:20202 (RA;US) 
Design 
Evaluating sample designs for load research, 11:20199 (RA;US) 
Program Management 
Measuring the impact of conservation and load management 
programs (RP2152), 11:20127 (RA;US) 
Research Programs 
Customer attitudes and response to load management (EPRI 
RDS-95), 11:20132 (RA;US) 
Demand-side management, 11:20205 (RA;US) 
Estimating residential end-use load shapes (RP2145-3), 
11:20129 (RA;US) 
Evaluating sample designs for load research, 11:20199 (RA;US) 
Helm utility early user report, 11:20201 (RA;US) 
Hourly Electric Load Model (RP1955): model overview and 
transfer, 11:20200 (RA;US) 
Overview of transferability research: residential response to 
time-of-use rates (RP1956), 11:20131 (RA;US) 
Residential end-use load shape estimation (RP2145-1), 11:20130 
(RA;US) 
Transferability of direct load control program results 
(RP2047), 11:20204 (RA;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LONG VALLEY 
Magma Systems 
Assessment of Long Valley as a site for drilling to the 
magmatic environment, 11:19578 (R;US) 
LOOPS (IN PILE) 
Sve IN PILE LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Computer Codes 
Assessment of the THYDE-B1/Mod 0 code with data from 
ROSA-III loss-of-coolant experiments, 11:19968 (R;JP) 
GOBLIN computer code. Comparison between calculations 
and TLTA small break test. Final report, 11:20004 (R;SE) 
Critical Flow 
Data report for the TPFL tee/critical flow experiments, 
11:19988 (R;US) 
Heat Transfer 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 11:19978 (R;US) 
TRAC-PF1/MOD1 independent assessment: Dartmouth 
College air-water counter-current flow tests, 11:19871 
(R;US) 
Hi 


ydraulics 

Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 

TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 11:19978 (R;US) 
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TRAC-PF1/MOD1 independent assessment: Dartmouth 
College air-water counter-current flow tests, 11:19871 
(R;US) 

Simulation 


GOBLIN computer code. Comparison between calculations 
and TLTA small break test. Final report, 11:20004 (R;SE) 
Test Facilities 
Data report for the TPFL tee/critical flow experiments, 
11:19988 (R;US) 
Two-Phase Flow 
Data report for the TPFL tee/critical flow experiments, 
11:19988 (R;US) 
LOSS OF FLOW 
After-Heat Removal 
System modeling and simulation at EBR-II, 11:19959 (R;US) 


Simulation 
System modeling and simulation at EBR-II, 11:19959 (R;US) 
Heat Transfer 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 


International conference on nuclear power: a global reality, 
11:19885 (R;US) 
Risk Assessment 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 
LOUISIANA 
Geopressured Systems 
LaFourche Crossing seismic survey description, 11:19575 
(RA;US) 
LOW DOSE IRRADIATION 


Review of Department of Energy research on human health 
effects of low doses of ionizing radiation, 11:21042 (R;US) 
LOW INCOME GROUPS 
Energy Conservation 
Demonstration program to increase private sector participation 


in community-based conservation programs. Volume II. 
Final report, 11:20063 (R;US) 
Financial Assistance 
Trends report of energy assistance programs in the fifty states, 
1979-1984, 11:20066 (R;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Classification 
Implementation of 10 CFR part 61 waste classification and 
waste form requirements, 11:19283 (BA;US) 


An incineration demonstration at Savannah River, 11:19275 
(BA;US) 
Evaluation of a unique system for the thermal processing of 
radioactive and mixed wastes, 11:19228 (R;US) 
Decontamination 
Decontamination of low-level liquid waste at Oak Ridge 
National Laboratory using a scavenging-precipitation, ion 
exchange process, 11:19293 (BA;US) 
Marine Disposal 
Evaluation of a radioac‘ive concrete waste form recovered 
from an ocean dumpsite, 11:19327 (BA;US) 
International aspects of the management of low level dumping 
of radioactive waste in the oceans, 11:19314 (BA;US) 


Seventh annual DOE LLWMP participants’ information 
meeting. DOE Low-Level Waste Management Program. 
Abstracts, 11:19203 (R;US) 

Radioactive Waste Disposal 

Alternatives for defense waste salt disposal, 11:19274 (BA;US) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 1. Recommendations for technology developments 
with potential to significantly improve low-level radioactive 

waste management, 11:19239 (R;US) 

Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 

Seventh annual DOE LLWMP participants’ information 
meeting. DOE Low-Level Waste Management Program. 

Abstracts, 11:19203 (R;US) 

Subsurface disposal of liquid low-level radioactive wastes at 

Oak Ridge, Tennessee, 11:19198 (R;US) 


Radioactive Waste Facilities 
Site characterization for the Saltstone Disposal Facility, 
11:19212 (R;US) 
Radioactive Waste Management 
Managing mixed wastes: technical issues, 11:19200 (R;US) 
Radioactive Waste Processing 

An incineration demonstration at Savannah River, 11:19275 
(BA;US) 

Decontamination of low-level liquid waste at Oak Ridge 
National Laboratory using a scavenging-precipitation, ion 
exchange process, 11:19293 (BA;US) 

Development and testing of a method for coating metallic 
wastes by thermosetting resins, 11:19221 (R;LU;In French) 

Low- and intermediate-level waste management practices in 
Canada, 11:19185 (R;CA) 

Low-level radioactive waste nitrate, 11:19292 (BA;US) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 1. Recommendations for technology developments 
with potential to significantly improve low-level radioactive 
waste management, 11:19239 (R;US) 

Management of radioactive mixed wastes in commercial low- 
level wastes. Draft report for comment, 11:19233 (R;US) 

Modified sulfur cement solidification of low-level wastes, 
11:19195 (R;US) 

Seventh annual DOE LLWMP participants’ information 
meeting. DOE Low-Level Waste Management Program. 
Abstracts, 11:19203 (R;US) 

Radioactive Waste Storage 

Low- and intermediate-level waste management practices in 

Canada, 11:19185 (R;CA) 
Solidification 

Modified sulfur cement solidification of low-level wastes, 

11:19195 (R;US) 
Transport 

FFTF radioactive solid waste handling and transport, 11:19171 

(BA;US) 
Underground Disposal 

A mathematical model for evaluating the suitability of a low- 
level radioactive waste site, 11:19310 (BA;US) 

Evaluation of geologic materials to limit biological intrusion 
into low-level radioactive waste disposal sites, 11:19334 
(R;US) 

Experiments to determine the migration potential for water 
and contaminants in shallow land burial facilities design, 
emplacement, and preliminary results, 11:19295 (BA;US) 

Field evaluation of geologic materials to limit biological 
intrusion of low-level waste site covers, 11:19308 (BA;US) 

Greater Confinement Disposal Test at the Nevada Test Site, 
11:19273 (BA;US) 

Hydrologic factors and ®Sr transport at a low-level waste 
disposal site, 11:19341 (BA;US) 

Implementation of 10 CFR part 61 waste classification and 
waste form requirements, 11:19283 (BA;US) 

Onsite disposal of commercial radioactive waste: the 
onsite/MAXI1 computer program, 11:19352 (R;US) 

Performance objectives for disposal of low-level radioactive 
wastes on the Oak Ridge Reservation, 11:19201 (R;US) 

Recent ORNL experience in site performance prediction: the 
Gas Centrifuge Enrichment Plant and the Oak Ridge Central 
Waste Disposal Facility, 11:19204 (R;US) 

Shallow land burial of low-level radioactive waste, 11:19237 
(R;US) 

Site characterization for the Saltstone Disposal Facility, 
11:19212 (R;US) 

Site selection criteria for shallow land burial of low-level 
radioactive waste, 11:19306 (BA;US) 

Use of a state of the art model in generic designs of shallow 
land repositories for low-level wastes, 11:19309 (BA;US) 

WASTE-PRA: a computer package for probabilistic risk 
assessment of shallow-land burial of low-level radioactive 
waste, 11:19347 (R;US) 

Vitrification 

Evaluation of a unique system for the thermal processing of 

radioactive and mixed wastes, 11:19228 (R;US) 





LOW-LEVEL RADIOACTIVE WASTES 
Waste Forms 


Waste Forms 

Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 

Waste Transportation 

A methodology for estimating the risk of transporting low- 
level radioactive waste in the US, 11:19368 (BA;US) 

FFTF radioactive solid waste handling and transport, 11:19171 
(BA;US) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 1. Recommendations for technology developments 
with potential to significantly improve low-level radioactive 

waste management, 11:19239 (R;US) 
The effects of regional management on transportation 
requirements for low-level waste, 11:19176 (BA;US) 
LUBRICANTS 
Performance Testing 
Lubrication of roller bearings at low temperatures. Pt. 2. 
Experimental investigations, 11:20442 (R;DE;In German) 
MWM-KD 12 E ‘heavy fuel’-method, 11:20242 (R;DE) 
LUCITE 
Charged-Particle Transport 
Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 

Carcinogenesis 
Lung tumors in mice, 11:21110 (BA;US) 

Dynamic Function Studies 

ison of starvation and elastase models of emphysema in 
the rat, 11:21029 (J;US) 


toxicity of cyclophosphamide: a 1-year study, 
11:21102 (J;US) 


Changes 
Failure of desferrioxamine to modify the toxicity of paraquat in 
rats, 11:21101 (J;US) 
Many faces of an increase in lung collagen, 11:21104 (J;US) 
LURGI PROCESS 
Environmental Impacts 
Source term estimates for synthetic fuels technologies: indirect 
coal liquefaction technologies, 11:18997 (R;US) 
Risk Assessment 
Source term estimates for synthetic fuels technologies: indirect 
coal liquefaction technologies, 11:18997 (R;US) 
LUTETIUM ISOTOPES 
Resonance Ionization Mass Spectroscopy 
Analytical capabilities of RIMS: absolute sensitivity and 
isotopic analysis, 11:20504 (BA;GB) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Biological Radiation Effects 
Proposal for non-random mutagenesis, 11:21043 (R;US) 
Immune Reactions 
Multistage model for the action of cytotoxic T lymphocytes in 
multicellular conjugates, 11:21031 (J;US) 
Sister Chromatid Exchanges 
i ic insonation of extra uteri human placentas: no effect 
of lymphocytic sister chromatid exchange, 11:21107 (J;DE) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
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MACERALS 
Emission Spectra 

Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material (Sporinite, alginite), 11:19010 
(R;US) 

Fluorescence 

Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material (Sporinite, alginite), 11:19010 
(R;US) 

Petrography 

Method for concentrating liptinite macerals from lignites, 

11:19018 (R;US) 
Quantitative Chemical Analysis 

Electron microprobe technique for quantitative analysis of coal 

and coal macerals, 11:19016 (R;US) 
Reflectivity 

Chemistry and reactivity of micronized coals. Technical 
progress report No. 2, 11:19049 (R;US) 

Ultra-fine coal characterization. 7th quarterly report, 
September 1-November 30, 1985, 11:19048 (R;US) 

Processes 

Method for concentrating liptinite macerals from lignites, 

11:19018 (R;US) 
MACROPHAGES 
Adhesion 

Effects of in vitro and aerosol exposure to cadmium on 
phagocytosis by rat pulmonary macrophages, 11:21109 
(J;US) 

Comparative Evaluations 

Comparison of bronchoalveolar lavage cells from germfree and 

conventional lambs, 11:21028 (BA;US) 
Viability 

Effects of charge and size on the interaction of unilamellar 
liposomes with macrophages, 11:20990 (J;NL) 

Effects of in vitro and aerosol exposure to cadmium on 
phagocytosis by rat pulmonary macrophages, 11:21109 
(J;US) 

MAGMA SYSTEMS 
Energy Source Development 

Power plant conceptual design for magma energy extraction, 
11:19595 (BA;US) 

The economics of magma power generation, 11:19559 (BA;US) 

Feasibility Studies 
The economics of magma power generation, 11:19559 (BA;US) 
Heat Recovery 

Energy extraction from magma reservoirs, 11:19621 (BA;US) 

Preliminary considerations for extraction of thermal energy 
from magma, 11:19620 (BA;US) 

Reservoir Engineering 
Preliminary well designs and costs for magma energy 
extraction wells, 11:19603 (BA;US) 
The economics of magma power generation, 11:19559 (BA;US) 
Resource Development 

Shallow magma targets in the western US, 11:19564 (BA;US) 
Resource Potential 

The economics of magma power generation, 11:19559 (BA;US) 
Well Drilling 

Assessment of Long Valley as a site for drilling to the 
magmatic environment, 11:19578 (R;US) 

MAGNESIUM 
Electron Microprobe Analysis 

Electron microprobe technique for quantitative analysis of coal 

and coal macerals, 11:19016 (R;US) 
MAGNESIUM COMPOUNDS 
Spectral Response 

Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 

MAGNET COILS 


Octupole coil configuration for the Tandem Mirror 
Experiment Upgrade (TMX-U), 11:21771 (R;US) 
Load Analysis 
Minimars configuration design, 11:21726 (R;US) 
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Stress Analysis 
Curved beam elements to model noncircular coil shapes for 
tokamak reactor, 11:21775 (J;GB) 
Status of ignitor studies, 11:21733 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELD REVERSAL 
Research Programs 
Advanced concepts in the United States fusion program, 
11:21804 (BA;US) 
MAGNETIC FIELDS 
Biological Effects 
Cardiovascular alterations in Macaca monkeys exposed to 
stationary magnetic fields: experimental observations and 
theoretical analysis, 11:21116 (J;US) 
Calculation Methods 
Methods for magnetostatic field calculation, 11:20734 
(RA;SU;In Russian) 
Computerized Simulation 
Three-dimensional modeling with finite element codes, 
11:21631 (R;US) 
Finite Element Method 
Three-dimensional modeling with finite element codes, 
11:21631 (R;US) 


Processing 
Imaging near surface flaws in fe etic materials using 
magneto-optic detectors, 11:20338 (BA;US) 
MAGNETIC ISLANDS 
Plasma Simulation 
Class renormalization: islands around islands, 11:21642 (R;US) 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Structural Chemical Analysis 
Photoemission EXAFS: applications to chemical and magnetic 
effects. NSLS activity report, 1985, 11:20477 (R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
ICR Heating 
ICRF wave propagation and absorption in tokamak and mirror 
magnetic fields: a full-wave calculation, 11:21665 (R;US) 
Wave Propagation 
ICRF wave propagation and absorption in tokamak and mirror 
ic fields: a full-wave calculation, 11:21665 (R;US) 
MAGNETIC MIRROR TYPE REACTORS 
See also MARS REACTOR 


Minimars configuration design, 11:21726 (R;US) 
Magnet Coils 
Minimars configuration design, 11:21726 (R;US) 
Neutral Atom Beam Injection 
Minimars configuration design, 11:21726 (R;US) 
RF Systems 
Minimars configuration design, 11:21726 (R;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also MFTF DEVICES 
ECR Heating 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 
Electron Cyclotron-Resonance 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 
ICR Heating 
Plasma heating, confinement and stabilization experiments in 
axisymmetric mirror-cusp device, 11:21655 (R;JP) 
Plasma Confinement 
Plasma heating, confinement and stabilization experiments in 
axisymmetric mirror-cusp device, 11:21655 (R;JP) 
Plasma Production 
Plasma heating, confinement and stabilization experiments in 
axisymmetric mirror-cusp device, 11:21655 (R;JP) 
Specifications 
Magnetic mirror with plasma ECR heating as a multicharged 
ion source, 11:20762 (RA;SU;In Russian) 


MAGNETIC MONOPOLES 
Electromagnetic Form Factors 
Electric properties of fermion cloud around a monopole, 
11:21326 (R;JP) 
MAGNETIC REFRIGERATORS 
Regenerators 
Selection of regenerator geometry for magnetic refrigerator 
applications, 11:20641 (BA;US) 
MAGNETIC SURFACES 
Heat Flux 
Ergodic magnetic layer experiment, 11:21680 (J;AT) 
MAGNETIC TRAPS (OPEN) 
See OPEN CONFIGURATIONS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Plasma Waves 
Broadband electrostatic noise in the 
to plasma sheet dynamics, 11:21223 (J;US) 
MAGNETS 
See also ELECTROMAGNETS 
Design 
Design of the MARS magnet set, 11:21793 (BA;US) 
MAHOGANY TREES 
See TREES 
MAINE YANKEE REACTOR 
Wiscasset, Maine, USA 
Fuel Racks 
Criticality calculations on Maine Yankee spent fuel racks 
containing boron, 11:19873 (R;US) 
MALIGNANCIES 


il - Its relation 


Computer program for absorbed dose to the breast in 
mammography. Final report, 11:21017 (R;US) 
MAN 
All of mankind, of any age or of either sex. 
Environmental Pathway 
Onsite disposal of commercial radioactive waste: the 
onsite/MAXI1 computer program, 11:19352 (R;US) 
Radiation Doses 
Approach to estimating food ingestion exposures for nuclear 
waste transportation accidents, 11:19355 (R;US) 
Performance objectives for.disposal of low-level radioactive 
wastes on the Oak Ridge Reservation, 11:19201 (R;US) 
Potential radiological impacts of upper-bound operational 
accidents during proposed waste disposal alternatives for 
Hanford defense waste, 11:19351 (R;US) 
Rapporteur summary: dose assessment from measurements on 
man, 11:21064 (R;US) 
Radionuclide Kinetics 
Recent progress of the United States transuranium and 
uranium registries, 11:21066 (R;US) 
MANGANESE 
Emission Spectroscopy 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Imports 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Supply Disruption 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Toxicity 
Many faces of an increase in lung collagen, 11:21104 (J;US) 
MANGANESE STEELS 
Mechanical Properties 
Cryogenic mechanical properties of high-manganese steel 
weldments, 11:20279 (R;US) 





MANGANESE TELLURIDES 
Photoemission 
Spin polarized photoelectron studies of magnetism in solids. 
Progress report, June 1, 1985-May 31, 1986, 11:20267 (R;US) 
Structural Chemical Analysis 
Photoemission EXAFS: applications to chemical and magnetic 
effects. NSLS activity report, 1985, 11:20477 (R;US) 
METERS 


Energy conserved and costs saved by small and medium-size 
manufacturers. 1983-84 EADC Program period, 11:20170 
(R;US) 

MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 

An energy-inte environment-compliance tropical dairy 

farm, 11:19412 (BA;US) 
MANY-BODY PROBLEM 
Charged Particles 

On the summation of interactions of a particle system in 

quasirelativistic mechanics, 11:21619 (RA;SU;In Russian) 
Electromagnetic Fields 

On the summation of interactions of a particle system in 

quasirelativistic mechanics, 11:21619 (RA;SU;In Russian) 
Function 


On the summation of interactions of a particle system in 
quasirelativistic mechanics, 11:21619 (RA;SU;In Russian) 
IG 


Comparative Evaluations 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
MAPS 
Data Analysis 
Mapping of vegetation as inventory of grounds suitable for 
energy production. Progress report 1-3, 11:19500 (R;SE;In 
Swedish) 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Feasibility Studies 
Ocean FUSRAP: Feasibility of ocean disposal of materials 
from the Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:19315 (BA;US) 
Global Aspects 
International aspects of the management of low level dumping 
of radioactive waste in the oceans, 11:19314 (BA;US) 
Radiation Hazards 
Ocean disposal of nuclear waste, 11:19360 (BA;US) 
Radiation Protection 
Subseabed Disposal Project workshop on radiological 
protection standards, 11:19354 (R;US) 
MARINE RISERS 
Mechanical Vibrations 
Flow-induced vibrations of a circular cylinder due to turbulent 
internal flows, 11:19074 (BA;US) 
Turbulent Flow 
Flow-induced vibrations of a circular cylinder due to turbulent 
internal flows, 11:19074 (BA;US) 
MARINE VEHICLE ACCIDENTS 


Accident of the cargo Mont-Louis on Saturday August 25th 
1984, 11:19154 (R;FR;In French) 
MARKETING . 
Global Aspects 
Development of world market prices of fuels. Preliminary 
study, 11:20038 (R;FI;In Finnish) 
Prices 
Development of world market prices of fuels. Preliminary 
study, 11:20038 (R;FI;In Finnish) 
MARS REACTOR 


Magnets 
Design of the MARS magnet set, 11:21793 (BA;US) 
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MARYLAND 
Metamorphic Rocks 
Southeastern Regional Environmental Characterization Report: 
executive summary. Final report, 11:19329 (R;US) 
Sedimentary Rocks 
Southeastern Regional Environmental 
executive summary. Final report, 11:19329 (R;US) 
MASERS 
Microwave Amplification by Stimulated Emission of Radiation. 


ion Report: 


Cherenkov maser operation at lower-mm wavelengths, 
11:20643 (R;US) 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTROMETERS 
Performance Testing 
A state-of-the-art mass spectrometer system for determination 
of uranium and plutonium isotopic distributions in process 
samples, 11:20541 (BA;US) 
Development of a mass spectrometer system for the 
measurement of inert gases in meteorites, 11:20490 (RA;US) 
Kinetic model development for low-rank coal liquefaction. 
Quarterly technical progress report, April 1-June 30, 1985, 
11:18976 (R;US) 
MASS SPECTROSCOPY 
See also RESONANCE IONIZATION MASS SPECTROSCOPY 
Cyclotrons 
Cyclotrons as mass spectrometers, 11:20731 (BA;US) 
Dye Lasers 
Laser enhanced ionization in glow discharge mass 
spectrometry, 11:20518 (BA;US) 
Interfering Elements 
Effects of residual organic matter on elemental analyses by 
spark source mass spectrography (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASURIUM 
See TECHNETIUM 
MATERIALS 


See also COMPOSITE MATERIALS 
FERTILE MATERIALS 
GLAZING MATERIALS 
HAZARDOUS MATERIALS 


MOLDING MATERIALS 

PHASE CHANGE MATERIALS 

POROUS MATERIALS 

POTTING MATERIALS 

RADIOACTIVE MATERIALS 

REACTOR MATERIALS 

SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 


Corrosion Resistance 
EIR solar heating plant corrosion surveillance program, 
11:19546 (R;CH) 
Crystal Defects 
Application of positron annihilation in materials science, 
11:20378 (BA;DK) 
Research Programs 
Metals and Ceramics Division progress report for period 
ending June 30, 1985, 11:20247 (R;US) 
Oak Ridge National Laboratory materials highlights, 11:20245 
(R;US) 
Testing 
EIR solar heating plant corrosion surveillance program, 
11:19546 (R;CH) 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also REMOTE HANDLING EQUIPMENT 
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Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Proton Beams 
Fidelity of using intense ion beams to simulate the response of 
materials to x rays, 11:21766 (R;US) 
Research Programs 
Nuclear Waste Materials Characterization Center. Semiannual 
progress report, April 1985-September 1985, 11:20453 (R;US) 
Soft X Radiation 
Fidelity of using intense ion beams to simulate the response of 
materials to x rays, 11:21766 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS WORKING 
Covers metal and non-metal working. 
Process Control! 
Needs for process control in advanced processing of materials, 
11:20324 (BA;US) 
MATHEMATICAL MODELS 


See also NUCLEAR MODELS 
: STATISTICAL MODELS 


Codes 
Geochemical test problems and simulations, 11:21156 (RA;US) 
Performance Testing 
Testing a predictive model for repository cost-- the Waste 
Isolation Pilot Plant experience, 11:19266 (BA;US) 
Three-Dimensional Calculations 
Electromagnetic fields in 3-D for various cavity antennas and 
Faraday shields, 11:21735 (R;US) 
MATRICES 
Algorithms 
Putting MAX to work, 11:21839 (R;US) 
Scaling Laws 
Quasi-optimum scaling of symmetric positive-definite matrices, 
11:21841 (R;SU) 
MATRIX MATERIALS 
Meetings 
High Temperature Polymer Matrix Composites, 11:20410 
(R;US) 
MAXWELL EQUATIONS 
Galilei Transformations 
Invariance of Maxwell equations under Galilei transformations, 
11:21382 (R;SU;In Russian) 
MEAN-FIELD THEORY 
Quantization 


Reduction of classical quantization for time-dependent mean 
field by collective coordinates, 11:21406 (R;JP) 
WHILE 


Use of a more specific term is recommended. 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 


INTERFEROMETERS 
MONITORS 
PRESSURE GAGES 
SEISMIC ARRAYS 
SPECTROMETERS 
STRAIN GAGES 
Calibration 
Calibration-pad parameter assignments for in-situ gamma-ray 
measurements of radium, thorium, and potassium, 11:19348 
(R;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 


Computerized Simulation 
Standard problems for structural computer codes, 11:19953 
(R;US) 


Frequency Analysis 

Numerical study of mode selection in response spectrum 

analysis, 11:20610 (R;US) 
Mechanical Vibrations 
Dynamic response of random tered structures with 
random excitation (DYNAMO), 11:20634 (R;US) 
Reliability 
Reliability analysis of shear wall structures, 11:19910 (R;US) 
Seismic Effects 

Probability based load combination criteria for design of shear 
wall structures, 11:19908 (R;US) 

Reliability analysis of shear wall structures, 11:19910 (R;US) 

Standard problems for structural computer codes, 11:19953 
(R;US) 

MEDICAL SUPPLIES 
Regulations 

FDA (Food and Drug Administration) compliance program 
guidance manual and updates (FY 86). Section 4. Medical 
and radiological devices. Irregular report, 11:21115 (R;US) 

MEETINGS 

Application of accelerators in research and industry 1984. Part 
I, 11:20728 (B;NL) 

Application of accelerators in research and industry 1984. Part 
II, 11:20729 (B;NL) 

Problems on high energy physics and quantum field theory. 
Vol. 1, 11:21254 (R;SU;In Russian) 

Report of the joint seminar on heavy-ion nuclear physics and 
nuclear chemistry in the energy region of tandem 
accelerators, 11:21429 (R;JP) 

MELANOCYTES 
See ANIMAL CELLS 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MELTDOWN 
After-Heat Removal 

Coolability of LWR debris: a summary of the DCC 

experiments, 11:19996 (R;US) 
Computerized Simulation 

Uncertainty in the ex-vessel source term caused by uncertainty 

in in-vessel models, 11:19999 (R;US) 
Hydraulics 

Behavior of a corium jet in high pressure melt ejection from a 

reactor pressure vessel, 11:20000 (R;US) 
Particle Resuspension 

Some of the unresolved issues in the analysis of severe accident 

phenomena, 11:20003 (R;US) 
Reactor Safety Experiments 

TURCI: large scale metallic melt-concrete interaction 

experiments and analysis, 11:19993 (R;US) 
Research Programs 

Some of the unresolved issues in the analysis of severe accident 

phenomena, 11:20003 (R;US) 
Thermal Stresses 

Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 11:20000 (R;US) 

Melt expulsion and direct containment heating in realistic plant 
geometries, 11:19997 (R;US) 

MEMBRANE TRANSPORT 
Mathematical Models 

Gas separation using ion exchange membranes, 11:18984 

(RA;US) 
Reaction Kinetics 
Gas separation using ion exchange membranes, 11:18984 
(RA;US) 
MEMBRANES 
See also PHOTOSYNTHETIC MEMBRANES 
Performance 

Gas separation using ion exchange membranes, 11:18984 

(RA;US) 
Technology Utilization 

Reprocessing of waste- and sewer gases by membrane 
technique to achieve a higher separation efficiency. Final 
report, 11:19390 (R;DE;In German) 





MEMORY DEVICES 


Memory-conflict simulation of a many-processor CRAY 
architecture. Part 1. A CRAY X-MP study. Interim report, 
11:21835 (R;US) 

MERCAPTANS 
See THIOLS 
MERCURY 
Design 

Miniature mercury contact switch for chromatographic 

applications, 11:20501 (J;US) 
Ion Exchange 


Mercury removal from SRP radioactive waste streams using 
ion exchange, 11:19213 (R;US) 
Performance 


Miniature contact switch for chromatographic 


mercury 
applications, 11:20501 (J;US) 
Chemical Analysis 


State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 


Mercury removal from SRP radioactive waste streams using 
ion exchange, 11:19213 (R;US) 
MERISTEMS 


Growth behaviour and anatomy of meristems in Salix, 11:19491 
(RA;SE) 
MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 
MESON FACTORIES 


See also LAMPF II SYNCHROTRON 
LAMPF LINAC 


TRIUMF KAON factory, 11:20720 (R;US) 
Neutron Source Facilities 
Neutron source complex for physical researches based on the 
proton beam of a meson factory, 11:20753 (RA;SU;In 
Russian) 


See also CHI RESONANCES 
ETA-2980 RESONANCES 
IOTA-1440 RESONANCES 


Production 
Study of multiple production of hadrons in neutrino and 
antineutrino interactions with nuclei (A= 12-207) by means 
of two-meter propane-freon bubble chamber (TPK-2M). 
Experiment proposal, 11:21274 (R;SU;In Russian) 
MESON SPECTROSCOPY 
Reviews 
Heavy quark spectroscopy, 11:21266 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-MESON INTERACTIONS 
See also PION-PION INTERACTIONS 


Chromodynamics 
Meson lagrangians in a model with four-quark interactions and 
meson decays, 11:21324 (RA;SU;In Russian) 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 


Nuclear matter with semiphenomenological meson exchange 
interaction, 11:21534 (RA;US) 
MESONS 


See also MESON RESONANCES 
PSEUDOSCALAR MESONS 


Multipie Production 
Rapidity density fluctuations, 11:21355 (RA;US) 
Particle Decay 
Improving vertex position determination by using a kinematic 
fit, 11:20739 (R;GB) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Study of heat recovery from blast furnace and steelmaking 
furnace slags. Final report, 11:20165 (R;DE;In German) 
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Hazardous Materials 
Health hazard evaluation report No. HETA-84-011-1567, KP 
Industries, Delphos, Ohio, 11:20900 (R;US) 
Indoor Air Pollution 
Health hazard evaluation report No. HETA-84-011-1567, KP 
Industries, Delphos, Ohio, 11:20900 (R;US) 
Quality Control 
Instrument system for automated inspection of hot steel slabs. 
Implementation study. Final report, February-December 
1984, 11:20172 (R;US) 
METALLOTHIONEIN 
DNA Sequencing 
cDNA cloning and nucleotide sequence comparison of Chinese 
hamster metallothionein I and II mRNAs, 11:21008 (J;GB) 
METALS 


See also ACTINIDES 
ALUMINIUM 
CADMIUM 
GALLIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
SCRAP METALS 


TRANSITION ELEMENTS 
ZINC 


Binding Energy 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Bonding 
Strength characterization method for evaluating ceramic-to- 
metal bonds, 11:20283 (R;US) 


Corrosion 
The 1985 Acid Precipitation Materials Damage Assessment: 
An overview of findings, 11:20318 (BA;US) 
Crack Propagation 
Effect of atomic crack tip geometry on local stresses, 11:20461 
G;US) 
The sample size and flaw size effects in NDI reliability 
experiments, 11:20358 (BA;US) 
Crystal Defects 
Application of positron annihilation in materials science, 
11:20378 (BA;DK) 
Defects 
Development of a high reliability flaw characterization 
module, 11:20357 (BA;US) 
Requirements of quantitative NDE in developing fracture 
control plans, 11:20356 (BA;US) 
The sample size and flaw size effects in NDI reliability 
experiments, 11:20358 (BA;US) 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Detoxification 
Consequential species of heavy metals. Final report, 11:20971 
(R;US) 
Fracture Mechanics 
Requirements of quantitative NDE in developing fracture 
control plans, 11:20356 (BA;US) 
Fracture Properties 
Effect of atomic crack tip geometry on local stresses, 11:20461 
G;US) 
Infrared Thermography 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Ton Implantation 
Proceedings of the second workshop on ion mixing and surface 
layer alloying, 11:20292 (R;US) 
Pollution 


Fate of environmental pollutants, 11:20969 (R;US) 
Light Scattering 
Surface texture characterization by angular distributions of 
scattered light, 11:20337 (BA;US) 
Mass Spectroscopy 
Some advances in inorganic analytical Mass Spectrometry, 
11:20521 (BA;US) 
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Materials Testing 
The 1985 Acid Precipitation Materials Damage Assessment: 
An overview of findings, 11:20318 (BA;US) 
Nondestructive Testing 
Requirements of quantitative NDE in developing fracture 
control plans, 11:20356 (BA;US) 
Surface texture characterization by angular distributions of 
scattered light, 11:20337 (BA;US) 
The sample size and flaw size effects in NDI reliability 
experiments, 11:20358 (BA;US) 
Quantitative Chemical 
Quantitative determination of hydrogen by pulsed Nuclear 
Magnetic Resonance spectroscopy, 11:20512 (BA;US) 


Programs 
Metals and Ceramics Division progress report for period 
ending June 30, 1985, 11:20247 (R;US) 
Sample Preparation 
The sample size and flaw size effects in NDI reliability 
experiments, 11:20358 (BA;US) 
Stress Analysis 
Effect of atomic crack tip geometry on local stresses, 11:20461 
(J;US) 


Experimental effects of time-varying thermal gradients on 
ultrasonic waves in locally stressed metals, 11:20351 
(BA;US) 

The use of off-axis SH-waves to map out three dimensional 
stresses in orthotropic plates, 11:20352 (BA;US) 

Structural Chemical Analysis 

Effect of atomic crack tip geometry on local stresses, 11:20461 

(J;US) 
Texture 

Surface texture characterization by angular distributions of 

scattered light, 11:20337 (BA:US) 
Thermal Testing 

Theory of mirage effect detection of thermal waves in solids, 

11:20361 (BA;US) 
Ultrasonic Testing 

Development of a high reliability flaw characterization 
module, 11:20357 (BA;US) 

Experimental effects of time-varying thermal gradients on 
ultrasonic waves in locally stressed metals, 11:20351 
(BA;US) 

The use of off-axis SH-waves to map out three dimensional 
stresses in orthotropic plates, 11:20352 (BA;US) 

Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 

Water Pollution 

Consequential species of heavy metals. Final report, 11:20971 
(R;US) 

Fate of environmenial pollutants, 11:20969 (R;US) 

METAMORPHIC ROCKS 
See also QUARTZITES 


Southeastern Regional Environmental Characterization Report: 


executive summary. Final report, 11:19329 (R;US) 
METEORITES 
Mass Spectroscopy 
Development of a mass spectrometer system for the 
measurement of inert gases in meteorites, 11:20490 (RA;US) 
METEOROLOGY 
Manuals 
Handbook for wind energy production estimates in the 
Netherlands, 11:19639 (RA;DE) 
Natural Convection 
On the free convection profile, 11:20860 (R;DE) 
Statistical Data 
Handbook for wind energy production estimates in the 
Netherlands, 11:19639 (RA;DE) 
METHANATION 


CO hydrogenation and adsorption studies on supported nickel 
SMSI catalysts. Technical report no. 42, 1 January-31 
December 1985, 11:19388 (R;US) 

Spectroscopy of metal/titania systems. Technical report, 1 
January-31 December 1985, 11:19389 (R;US) 


METHANE 


Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. Final 
report, 11:19406 (R;AT;In German) 

Adaptation of the Austrian biogas technology to suit 
conditions in developing countries in the tropical zone. 
Intermediate report, 11:19407 (R;AT;In German) 

An energy-integrated, environment-compliance tropical dairy 
farm, 11:19412 (BA;US) 

Energy conservation in the treatment of industrial waste 
streams, 11:19411 (BA;US) 

Combustion Properties 

Natural gas for vehicles - the B.C. Research program and 

results, 11:20224 (RA;US) 
Diffusion 

Diffusion of gases in porous solids: simulation and 

measurement. Final technical report, 11:20547 (R;US) 
Concentration 

Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 

Monitoring 

Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 

Natural Occurrence 

Non-anthropogenic gaseous hydrocarbons in the atmosphere, 

11:20872 (R;DE;In German) 
Production 

Anaerobic digestion of biomass: status and R and D 
needs/1983. Topical report, January-October 1983, 11:19405 
(R;US) 

Economical production and utilization of biogas and by- 
products from the NCSU poultry waste digester system, 
11:19409 (BA;GB) 

Purification 

Feasibility study and fabrication of a natural chabazite 
molecular sieve for biogas sweetening, 11:19403 (R;IT) 

Reprocessing of waste- and sewer gases by membrane 
technique to achieve a higher separation efficiency. Final 
report, 11:19390 (R;DE;In German) 


Safety of natural gas retail storage, refueling and use in road 
vehicles, 11:20226 (RA;US) 
Sanitary Landfills 
Recovery and utilization of gas from sanitary landfills. 
Evaluation of the research of the Danish Minsitry 
of Energy (Biogas), 11:20095 (R;DK;In Danish) 


Low pressure storage of methane on interlayered clays for 
potential vehicular applications, 11:20225 (RA;US) 
Storage - 
Low pressure storage of methane on interlayered clays for 
potential vehicular applications, 11:20225 (RA;US) 
Safety of natural gas retail storage, refueling and use in road 
vehicles, 11:20226 (RA;US) 
Testing 
Conversion of a Detroit Diesel Allison two stroke cycle engine 
to natural gas/diesel operation, 11:20223 (RA;US) 
Improving the efficiency of spark-ignition engine for natural 
gas fuel - phase II status report, 11:20222 (RA;US) 
Natural gas for vehicles - the B.C. Research program and 
results, 11:20224 (RA;US) 
Viscosity 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
Yields 
Anaerobic digestion of woody biomass, 11:19396 (R;US) 
i production by anaerobic digestion of vegetable matter, 
11:19402 (R;IT) 
Biogasification of water hyacinth and primary sludge, 11:19395 
(RUS) 
tion of water hyacinth and sludge for methane 
production, 11:19397 (R;US) 





METHANE 
Yields 


Biogasification of water hyacinth and primary sludge in an 
experimental digester, 11:19391 (R;US) 
Development of the IGT Renugas process, 11:19394 (R;US) 
Leach-bed two-phase digestion: the LanFilgas concept, 
11:19392 (R;US) 
Single stage anaerobic digestion process. Megas process. Final 
report, 11:19399 (R;US) 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOL 
Biological Effects 
Effect of methanol on man and animals. Final report, 11:21088 
(R;DE;In German) 
Chemical Preparation 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:19415 (R;US) 
Research to support development of the liquid-phase methanol 
synthesis process, 11:19420 (R;US) 
Chemical Reaction Yield 
Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 
Labelling 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 
Metabolism 
Effect of methanol on man and animals. Final report, 11:21088 
(R;DE;In German) 
Polarizability 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Production 
Economics of methanol production from coal and natural gas, 
11:19421 (R;US) 
Solvent 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 
Combustion 
A computer model for waste heat recovery in methanol fuel 
engines, 11:20231 (BA;CA) 
Combustion Products 
Methanol fuel substitution can reduce urban ozone pollution, 
11:19424 (BA;CA) 
Corrosive Effects 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
Testing 
Aldehyde emission measurements from a methanol fueled 
Texaco stratified charge engine, 11:20221 (RA;US) 
Cold starting of methanol fuelled vehicles, 11:20219 (RA;US) 
Manitoba methanol fleet test, 11:20220 (RA;US) 
Methanol engine wear - solutions to the problem, 11:20217 
(RA;US) 
METHANOL PLANTS 
Chemical Feedstocks 
Economics of methanol production from coal and natural gas, 
11:19421 (R;US) 
Economics 
Economics of methanol production from coal and natural gas, 
11:19421 (R;US) 
METHIONINE 
Chemical Preparation 
Stereochemical course of the reaction catalyzed by the 
pyridoxal phosphate-dependent enzyme 1- 


aminocyclopropane-1-carboxylate synthase, 11:20987 (J;US) 


METHOXYBENZENE 
See ANISOLE 

METHYL ALCOHOL 
See METHANOL 


ERA-11/9 / 1986S 


METHYL ETHER 
Yields 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 11:19400 (R;US) 
METHYL ISOBUTYL KETONE 
Hydrogenation 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 
METHANESULFONATE 
Genetic Effects 
Biochemical genetics of Neurospora nuclease. II. Mutagen 
sensitivity and other characteristics of the nuclease mutants, 
11:21076 (J;GB) 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL PYRIDINES 
See PICOLINES 
METHYL VIOLOGEN 
See BIPYRIDINES 


Methylene chloride sampling with passive dosimeters under 
steady-state and transient conditions. Master’s thesis, 
11:20864 (R;US) 

METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METHYLMERCAPTOAMINOBUTYRIC ACID 
See METHIONINE 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
METROPOLITAN AREAS 
See URBAN AREAS 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Beam Pulsers 
Long-pulse beamlines for the mirror fusion test facility, 
11:21798 (BA;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Combustion 
Coal-Fired MHD Combustor Development Project: Phase 
IIID. Seventh quarterly technical progress report, 1 
November 1985-31 January 1986, 11:20101 (R;US) 
MHD GENERATORS 
Diagnostic Techniques 
Diagnostic development and support of MHD test facilities. 
Technical progress report, July-September 1984, 11:20100 
(R;US) 
Test Facilities 
Diagnostic development and support of MHD test facilities. 
Technical progress report, July-September 1984, 11:20100 
(R;US) 
MIBK 
See METHYL ISOBUTYL KETONE 
MICA 
Electrical Properties 
Influence of partial discharges on the electric life 
characteristics of epoxy mica insulation, 11:20471 (TG;GB) 
MICE 
Sensitivity 
Murine susceptibility to two-stage skin carcinogenesis is 
influenced by the agent used for promotion, 11:21106 (J;US) 
MICELLAR SYSTEMS 
Positronium 
Diffusion and localization of o-Ps in Dsub(2)O determined 
from positron annihilation in SDS micellar solutions, 
11:21241 (R;HU) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
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Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Geology 
North Central Regional Geologic Characterization 
Executive summary. Final report, 11:21122 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
MICROBIAL PROCESSES 


See ANAEROBIC DIGESTION 
BIOCONVERSION 
FERMENTATION 


MICROCLINE 
Isotope Dating 
Investigations of the thermal evolution of sedimentary basins 
using “Ar/*®Ar thermochronology: applications to 
petroleum exploration. Progress report, April 1, 1985-March 
31, 1986, 11:19061 (R;US) 
MICROEARTHQUAKES 
Tectonics 
Characteristics of microearthquakes accompanying hydraulic 
fracturing as determined from studies of spectra of seismic 
waveforms, 11:19562 (BA;US) 
MICROEMULSION FLOODING 


Reagents 
Study of equilibrium properties of CR(III)-polyacrylamide gels 
by swelling measurement and equilibrium dialysis, 11:19080 
(BA;US) 
MICRONESIA 
Hydroelectric Power 
A small hydroelectric system on Ponape Island, 11:20099 
(BA;US) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
Performance Testing 
Contact microscopy with synchrotron radiation, 11:20994 
(R;US) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Performance Testing 
Oak Ridge rf test facility, 11:21724 (R;US) 
MICROWAVE RADIATION 
Biological Radiation Effects 
Behavioral effects of microwave radiation absorption. Final 
report, 11:21038 (R;US) 
MIGRATION 
Mathematical Models 
Introduction to modeling migratory behavior of fishes, 
11:20984 (BA;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Performance 
Computer modeling of the T156 and British Chieftain tank 
tracks, 11:20637 (R;US) 
MILITARY FACILITIES 
Energy Conservation 
Investigation of factors affecting the success of facility energy 
conservation at Air Force installations. Master's thesis, 
11:20109 (R;US) 
Geothermal Space 
AEIOU: accelerated exploration 
utilization, 11:19628 (BA;US) 
Hazardous Materials 


Installation restoration program. Phase II. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 1. Final report, 11:20958 (R;US) 

Installation restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 2. Appendices, 11:20862 (R;US) 

Waste Disposal 

Installation restoration program. 

ion/quantification. Stage 1 for Tinker AFB, 


for integrated and optimal 


Phase II. 


Confirmation/ 
Oklahoma. Volume 1. Final report, 11:20958 (R;US) 


program. Phase 2. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 2. Appendices, 11:20862 (R;US) 
MILITARY STRATEGY 
Nuclear Weapons 
Managing the current transition in strategic nuclear affairs, 
11:20054 (R;US) 
MILK 
Production 
Milk production and distribution practices for the Phase I 
region: an interim report, 11:21036 (R;US) 
MILL TAILINGS 
Coverings 
Soil water impacts from using vegetation and rock covers for 
surface stabilization of uranium mill tailings, 11:19326 
(BA;US) 


~~ of environmentally attractive leachants. Volume 
3. Geochemical flow modeling. Open File report, 5 June 
1978-31 July 1984, 11:21127 (R;US) 
Remedial Action 
The uranium mill tailings remedial actions project, 11:19359 
(BA;US) 
Stabilization 


Soil water impacts from using vegetation and rock covers for 
surface stabilization of uranium mill tailings, 11:19326 
(BA;US) 

Uranium tailings research at the Canada Centre for Mineral 
and Energy Technology (CANMET), 11:19186 (R;CA) 

MILLSTONE-3 REACTOR 
Waterford, Connecticut, USA 
Engineered Safety Systems 

Technical specifications, Millstone Nuclear Power Station, 
Unit No. 3 (Docket No. 50-423). Appendix “A” to License 
No. NPF-49, 11:19869 (R;US) 

Reactor Instrumentation 

Technical Millstone Nuclear Power Station, 
Unit No. 3 (Docket No. 50-423). Appendix “A” to License 
No. NPF-49, 11:19869 (R;US) 

Reactor Operation 

Safety evaluation report related to the operation of Millstone 
Nuclear Power Station, Unit No. 3 (Docket No. 50-423). 
Supplement No. 5 , 11:19980 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Millstone 
Nuclear Power Station, Unit No. 3 (Docket No. 50-423). 
Supplement No. 5 , 11:19980 (R;US) 

MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL CYCLING 
Research Programs 
Maintaining the integrity of global cycles: requirements for 
long-term research, 11:20870 (R;US) 
Seasonal Variations 
Leaf litter decomposition in energy forestry. First year nutrient 
release and weight loss in relation to the chemical 
composition of different litter types, 11:19470 (RA;SE) 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS 
See also SHALE OIL 


Birefringence 
Birefringence of mineral oils, 11:19106 (R;DE;In German) 
Demetallization 


Fundamentals of catalytic hydrometallization of mineral oils, 
11:19088 (R;DE;In German) 
RESOURCES 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 


Bibliographies 
Publications list 1982, 11:21826 (R;AU) 
Leases 
Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 





Development 
Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 
Royalties 
Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 
MINERAL WASTES 
Leaching 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
MINING 
See also COAL MINING 
OIL SHALE MINING 


SURFACE MINING 
UNDERGROUND MINING 


Bibliographies 
Publications list 1982, 11:21826 (R;AU) 
MINING EQUIPMENT 
Design 
Development and test of a new coal-getting device with 
hydraulic hammering system for coal mining in underground 
face operations. Final report, 11:19043 (R;DE;In German) 
Field Tests 
Development and test of a new coal-getting device with 
hydraulic hammering system for coal mining in underground 
face operations. Final report, 11:19043 (R;DE;In German) 
Hydraulic Equipment 
Development and test of a new coal-getting device with 
hydraulic hammering system for coal mining in underground 
face operations. Final report, 11:19043 (R;DE;In German) 
MINI-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
MINNESOTA 
Biomass Plantations 
Biomass in conifer plantations of northeastern Minnesota. 
Forest Service research paper, 11:19457 (R;US) 


Geology 
North Central Regional Geologic Characterization Report. 
Executive summary. Final report, 11:21122 (R;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Surface Properties 
Microprocessor-controlled optical measuring system for large 
mirror modules, 11:19548 (R;DE;In German) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MITOMYCIN 
Genetic Effects 
Biochemical genetics of Neurospora nuclease. II. Mutagen 
sensitivity and other characteristics of the nuclease mutants, 
11:21076 (J;GB) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 


Density measurements of small amounts of high-density solids 
by a floatation method, 11:19143 (R;JP) 


Properties 
Review of fracture properties of nuclear materials determined 
by Hertzian indentation, 11:20385 (R;US) 


Pyrolysis 
Energy generation from waste coal and refuse. Rotary drum 
reactor tests and comparing valuation with rotary screw 
tests and final valuation of the total project. Final report, 
11:18965 (R;DE;In German) 
MMS 
See METHYL METHANESULFONATE 
MOBILE POLLUTANT SOURCES 
Used for general articles when sources aré not named. See also 
specific mobile sources e.g., AUTOMOBILES. 


ERA-11/9 / 200S 


Air Pollution 
Mobile-source emissions analysis for California. Volume 1. 
Final report, 1982-85, 11:20887 (R;US) 
Air Pollution Monitoring 
Mobile-source-emissions analysis for California. Volume 2. 
Final report, 1982-85, 11:20888 (R;US) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SCALE) 
See SCALE MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODULAR CONSTRUCTION 
See MODULAR STRUCTURES 
MODULAR STRUCTURES 


Development of energy efficient modular architectural textile 
structures. Final report, 11:20118 (R;US) 
Energy Efficiency 
Development of energy efficient modular architectural textile 
structures. Final report, 11:20118 (R;US) 
MOLDING MATERIALS 
Production 
Production testing of Bendix ortho-dially!l phthalate 
prepolymer in Mound products, 11:20434 (R;US) 
MOLECULAR BIOLOGY 


Research and training programme in biomolecular engineering 
(April 1982-March 1986). Catalogue of contracts with 
classification of activities. Phases one and two, 11:21026 
(R;DE) 

Research 

Research and training programme in biomolecular engineering 
(April 1982-March 1986). Catalogue of contracts with 
classification of activities. Phases one and two, 11:21026 
(R;DE) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS 

Coordinate the above descriptor with a descriptor for the specific 

ion. 
Quantity Ratio 
Numerical analysis on the ion species ratios in a steady state 
hydrogen plasma, 11:21653 (R;JP) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 

MOLECULAR WEIGHT 

Correlations 

Molecular weights of lignite macromolecules, 11:19015 (R;US) 

MOLECULE COLLISIONS 

Inelastic Scattering 

Classical trajectory treatment of diatomic molecules reacting 
with solid surfaces. A study of mass effects, 11:21234 
(RA;IL) 

MOLECULES 
Electronic Structure 

Multiconfiguration wavefunctions for molecules: current 

approaches, 11:20565 (BA;NL) 
Photoionization 

Triply differential studies of atomic and molecular 
photoionization using synchrotron radiation. Final report, 
June 1, 1980-September 30, 1985, 11:21226 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 

Corrosion 

Effects of contaminants on the corrosion of MCFC 

components and hardware, 11:20105 (R;US) 


Molten carbonate fuel cell stack design options, 11:20104 
(R;US) 
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Failures 
Effects of contaminants on the corrosion of MCFC 
components and hardware, 11:20105 (R;US) 
Performance 
Molten carbonate fuel cell stack design options, 11:20104 
(R;US) 
Service Life 
Molten carbonate fuel cell stack design options, 11:20104 
(R;US) 
MOLYBDATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Radiation Effects 
Effects of irradiation on the blue bronzes Ksub(0.30) MoOs 
and Rbsub(0.30) MoOs, 11:20383 (R;FR) 
MOLYBDENUM 
Atom Transport 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
Catalytic Effects 
Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 
Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-Al2Os: reaction network, 11:19007 (J;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 


Interaction of small metal particles with refractory oxide 
supports. Final Technical Report, 11:20284 (R;US) 


Defects 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
Dissolution 
Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 


Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Powder Metallurgy 
Densification of molybdenum and molybdenum alloy powders 
using hot isostatic pressing. Final technical report, 11:20249 
(R;US) 
vity 
Calculations of resistivity and superconducting T/sub c/ in 
transition metals, 11:20255 (R;US) 


Properties 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
Surface Treatments 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
MOLYBDENUM 96 TARGET 
Bromine 81 Reactions 
Subbarrier fusion of heavy systems, 11:21495 (J;CH) 
MOLYBDENUM ALLOYS 


See also RENE 95 
STAINLESS STEEL-316 
WASPALOY 


Phase Studies 
Phase studies on fission product alloys, 11:20296 (J;NL) 
Powder Metallurgy 
Densification of molybdenum and molybdenum alloy powders 
using hot isostatic pressing. Final technical report, 11:20249 
(R;US) 
X-Ray Fluorescence 


Analysis 
Heavy-ion induced x-ray satellite emission as a chemical probe, 


11:20513 (BA;US) 
MOLYBDENUM COMPLEXES 
Crystal Structure 
Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 


Redox Reactions 
Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 
MOLYBDENUM COMPOUNDS 


See also MOLYBDATES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 


Catalytic Effects 
Studies of elimination reactions and of hydrogen-hydrogen and 
carbon-heteroatom bond cleavage reactions. Progress 
August 1, 1981-December 31, 1985, 11:20571 (R;US) 
MOLYBDENUM OXIDES 
Catalytic Effects 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. ly report, October 1-December 
31, 1985, 11:18989 (R;US) 


Coatings 
Interaction of small metal particles with refractory oxide 
supports. Final Technical Report, 11:20284 (R;US) 
MOLYBDENUM SULFIDES 
Desulfurization 


Studies of elimination reactions of metal complexes. Final 
report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 


Studies of elimination reactions of metal complexes. Final 

report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 
MONITORED RETRIEVABLE STORAGE 

Compact approach to long-term monitored retrievable storage 

of spent fuel, 11:19159 (R;US) 
Capacity 

Performance assessment of the Monitored 

Retrievable Storage Facility, 11:19164 (R;US) 
Simulation 


Microcomputer simulation model for facility performance 
assessment: a case study of nuclear spent fuel handling 
facility operations, 11:19166 (R;US) 


Report of the Task Force on the MRS/repository interface, 
11:19209 (R;US) 
Performance 
Microcomputer simulation model for facility performance 
assessment: a case study of nuclear spent fuel handling 
facility operations, 11:19166 (R;US) 
Performance assessment of the proposed Monitored 
Retrievable Storage Facility, 11:19164 (R;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also BEAM MONITORS 


Imaging near surface flaws in ft i 
magneto-optic detectors, 11:20338 (BA;US) 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 
Cardiovascular Diseases 
Cardiovascular alterations in Macaca monkeys exposed to 
stationary magnetic fields: experimental observations and 
theoretical analysis, 11:21116 (J;US) 
MONOCARBOXYLIC ACIDS 


See also ACRYLIC ACID 
FORMIC ACID 


Yields 
Leach-bed two-phase digestion: the LanFilgas concept, 
11:19392 (R;US) 
MONOCHROMATORS 
Performance 
Output diagnostics of the grazing incidence plane grating 
monochromator BUMBLE BEE (15 to 1500 eV), 11:20750 
(R;DE) 
Performance of the FLIPPER monochromator at the 
wiggler/undulator at HASYLAB, 11:20751 (R;DE) 


materials using 





MONOCRYSTALS 


X-ray observation of a ‘V3 x V3 superlattice in KC at high 
pressure, 11:20559 (J;US) 
MONOPOLES 
See also MAGNETIC MONOPOLES 
Equations of Motion 
Action principle and equations of motion for nonabelian 
monopoles, 11:21411 (R;GB) 
MONTAN WAXES 
See WAXES 
MOON 
Research Programs 
Toward a permanent lunar settlement in the coming decade: 
the Columbus Project, 11:21207 (R;US) 
MOS TRANSISTORS 
Meta: Oxide Silicon transistors. 
Radiation Effects 
Observation of self-trapped holes by electron spin resonance in 
thermally grown SiO; on silicon, 11:20836 (R;US) 
MOTELS 
See HOTELS 
MOTION 
See also GROUND MOTION 
Lorentz Transformations 
On the problem of inertial motion, 11:21621 (R;PL) 


Theory 

On the problem of inertial motion, 11:21621 (R;PL) 

MOTOR INNS 
See HOTELS 

MULTICHARGED IONS 

Ions with charge 3 and above. Coordinate the above descriptor 

with a ee the specific ion. 
Ion-Atom Collisions 
Effects of ion interaction with a matter, 11:21238 (RA;SU;In 


Experimental investigations of the role of laser field 
fluctuations in non-linear optical absorption processes, 
11:21231 (R;US) 

MULTIPLE PRODUCTION 
Statistical Models 

Statistical interpretation of the correlations between forward 

and backward hadrons at collider energies, 11:21365 (J;NL) 
MULTIPLE SCATTERING 
Cross Sections 

Multiple scatter cross sections for anisotropic Kolmogoroff 
turbulence. Report for September 1982-December 1983, 
11:21597 (R;US) 

MULTIPOLES 
Historical Aspects 
Multipole and tokamak research at the University of 
Wisconsin, 11:21699 (J;AT) 

MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Construction 

Construction of multi-wire chambers for experiment 787 at 
Brookhaven National . Final technical 
August 1, 1984-December 3, 1985, 11:20810 (R;US) 

Performance Testing 

Biomedical applications of MWPC'’s for digital imaging of soft 

Bp emitters, 11:21016 (R;US) 


Biomedical applications of MWPC’s for digital imaging of soft 
B™ emitters, 11:21016 (R;US) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Anaerobic 


advances in processing municipal wastes for 
fuels and chemicals: proceedings, 11:19414 (R;US) 
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Combustion 
Monitoring the fate of chlorine from MSW sampling through 
combustion. Part II. Combustion studies, 11:20601 (R;US) 
Municipal solid waste energy conversion feasibility study on 
Guam and American Samoa, 11:19430 (BA;GB) 
Fermentation 
Production of ethanol from municipal solid wastes (MSW) by 
immobilized growing yeast cells, 11:19418 (R;IT) 
Materials Recovery 
Computer modeling of the unit processes for the production of 
refuse-derived fuel systems, 11:19431 (BA;GB) 
Mixing 
Energy generation from waste coal and refuse. Rotary drum 
reactor tests and comparing valuation with rotary screw 
tests and final valuation of the total project. Final report, 
11:18965 (R;DE;In German) 
MUON BEAMS 
Polarization 
Muon beam polarization at the LAMPF biomedical channel, 
11:20741 (J;US) 
MUON PAIRS 
Pair Production 
Physics results from the CERN Super Proton Synchrotron 
proton-antiproton Collider, 11:21262 (R;CH) 
MUON REACTIONS 
Reviews 
Electromagnetic probes of nucleons and nuclei, 11:21296 
(R;US) 
MUONIUM 
Ground States 
Respective order msub(e) / msub() asup(2)lna corrections to 
hyperfine splitting of the muonium ground state, 11:21236 
(RA;SU;In Russian) 
MUONS 
Energy Losses 
Monte-Carlo calculations of muon energy losses due to pair 
production, 11:21608 (R;SU) 
Pair Production 
Monte-Carlo calculations of muon energy losses due to pair 
production, 11:21608 (R;SU) 
MUSCLES 
See also MYOCARDIUM 
Chemical Composition 
Heterogeneity of myofibrillar proteins in lobster fast and slow 
muscles: variants of troponin, paramyosin, and myosin light 
chains comprise four distinct protein assemblages, 11:20988 
(J;US) 
MUSCULAR TISSUE 
See MUSCLES 
MUTAGENS 
See aloo METHYL METHANESULFONATE 


Preserving toxicologic activity during chromatographic 
fractionation of bioactive complex mixtures, 11:20496 (J;US) 
Fractionation 
Preserving toxicologic activity during chromatographic 
fractionation of bioactive complex mixtures, 11:20496 (J;US) 
Liquid Column Chromatograph, 
Preserving toxicologic activity during chromatographic 
fractionation of bioactive complex mixtures, 11:20496 (J;US) 
MUTANTS 
Chemical Composition 
Biochemical genetics of Neurospora nuclease. I. Isolation and 
characterization of nuclease (nuc) mutants, 11:21007 (J;GB) 
Growth 
Biochemical genetics of Neurospora nuclease. I. Isolation and 
characterization of nuclease (nuc) mutants, 11:21007 (J;GB) 


Biochemical genetics of Neurospora nuclease. II. Mutagen 
sensitivity and other characteristics of the nuclease mutants, 
11:21076 (J;GB) 

MWD SYSTEMS 
Sensors and data transmission equipment for real time 
measurements while drilling. 
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A geothermal lost circulation zone mapping tool, 11:19588 
(BA;US) 
Image Processing 
A geothermal lost circulation zone mapping tool, 11:19588 
(BA;US) 
Research Programs 
Geothermal instrumentation development activities at Sandia, 
11:19582 (BA;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM 
Metabolism 
Biomedical applications of MWPC’s for digital imaging of soft 
Bp emitters, 11:21016 (R;US) 


N*RESONANCES 
See also DELTA-1236 RESONANCES 
NAI DETECTORS 
Ionization Chambers 
Comparison of the response of a Nal scintillation crystal with a 
pressurized ionization chamber as a function of altitude, 
radiation level and Ra-226 concentration, 11:20808 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Information Systems 
National Acid-Precipitation Assessment Program emission- 
inventory allocation factors. Final report, July 1984-July 
1985, 11:20881 (R;US) 
Inventories 
Primary sulfate emission factors for the NAPAP (National 
Acid Precipitation Assessment Program) emissions 
inventory. Final report, September 1983-July 1985, 11:20885 
(R;US) 
NAPHTHA 
Boiling point range 0-204°C. 
Screening 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 

Chemical Analysis 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 

Mutagen Screening 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 

NAPHTHALENE 
Fluorescence Spectroscopy 

Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11:19107 (R;US) 

Hydrogenation 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 

Supercritical Gas Extraction 

Novel experimental studies for coal liquefaction. Quarterly 
progress report, October 1-December 31, 1985, 11:19416 
(R;US) 


Kinetics 
Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-ALOs: reaction network, 11:19007 (J;US) 


ydrogenation 
Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-AlLOs: reaction network, 11:19007 (J;US) 


NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL DEFENSE 
Arms Control 
Department of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
Department of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 
NATIONAL GOVERNMENT 
Use only when needed in conjunction with one or both of the terms 
LOCAL GOVERNMENT and STATE GOVERNMENT. 
Information Systems 
Automated office support system strategies: a survey of federal 
agencies, 11:21849 (R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Arms Control 
Department of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
Department of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATO 
North Atlantic Treaty Organization. 
Arms Control 
t of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
On the free convection profile, 11:20860 (R;DE) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Calorific Value 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
Calibration gas standards program at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 
Chemical Composition 
Calibration gas standards program at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 
Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
Density 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
Calibration gas standards program at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 
Fuel Consumption 
Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
Gas Chromatography 
Availability of new natural gas standards from IGT, 11:19129 
(R;US) 
Calibration gas standards program at Institute of Gas 
Technology (IGT), 11:19130 (R;US) 
Imports 
Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
Meetings 
Opening session of the 16th world gas conference. 
Proceedings, 11:19114 (R;DE;In German) 
Migration 
Case study of gas migration in the Wasatch and Mesaverde 
formations of the Piceance Basin, Colorado, 11:19118 
(BA;US) 





Odorization 
Study of the relationship between stimulus and smell 
sensations: application to gas odorization, 11:19122 (TG;GB) 
Prices 
Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
Production 
Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 


Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
Theft 
Development of a curb-valve flowmeter for gas theft 
detection. Final report, 11:19125 (R;US) 
Underground Storage 
Natural Gas Monthly, December 1985 (Contains glossary), 
11:19124 (R;US) 
NATURAL GAS DEPOSITS 
Exploration 


Effects of partial oil saturation on gas productivity of 
Appalachian Devonian shales, 11:19116 (R;US) 
Gas Flow 
Case study of gas migration in the Wasatch and Mesaverde 
formations of the Piceance Basin, Colorado, 11:19118 
(BA;US) 
Geologic Surveys 
Case study of gas migration in the Wasatch and Mesaverde 
formations of the Piceance Basin, Colorado, 11:19118 
(BA;US) 
Leasing 
Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 
Resource Development 
Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 
Resource Potential 
Hydrocarbon resources of the Palo Duro Basin, Texas 
Panhandle, 11:19060 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Flowmeters 
Development of a curb-valve flowmeter for gas theft 
detection. Final report, 11:19125 (R;US) 
Pipelines 
Field-testing results on the sonic leak pinpointer, 11:19127 
(R;US) 
Research on stresses in buried gas pipelines subject to 
combined loadings, 11:19126 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Data Base Management 
On-line interactive database for the storage and rapid 
information retrieval of gas industry data, 11:19115 (R;US) 
it 
Energy-related manpower, 1985, 11:21824 (R;US) 
Information Systems 
On-line interactive database for the storage and rapid 
information retrieval of gas industry data, 11:19115 (R;US) 
NATURAL GAS WELLS 
Correlations 


Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
Flow Models 
The effect of liquid saturation on the non-Darcy flow 
coefficient in porous media, 11:19077 (BA;US) 
Fluid Flow 
The effect of liquid saturation on the non-Darcy flow 
coefficient in porous media, 11:19077 (BA;US) 
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Production 
Eastern gas shales geostatistical lineament analysis. Final 
report, 11:19120 (R;US) 
Water Removal 
Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
Well Logging 
Improved estimation algorithms for automated type-curve 
analysis of well test data, 11:19064 (BA;US) 
Well Pressure 
Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
NAVAL OIL SHALE RESERVES 


Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 

NAVAL PETROLEUM RESERVE 

Exploitation 


Habitat restoration plan for Naval Petroleum Reserve No. 1, 
Kern County, California, 11:19102 (R;US) 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
NAVIGATION 
Meetings 
Planning and sensing for autonomous navigation: proceedings 
of a workshop, 11:20630 (R;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM COMPOUNDS 
Inclusions 
Platinum particles in the Nd:doped disks of phosphate glass in 
the Nova laser, 11:20654 (R;US) 
Optical Pumping 
Characterization of high power flashlamps and application to 
Nd:glass laser pumping, 11:20658 (R;US) 
NEODYMIUM LASERS 
Reviews 
Survey on modern pulsed high power lasers, 11:20712 


(RA;XC) 
NEON 20 REACTIONS 
Fission 
Symmetric fission in relatively light-mass reaction systems, 
11:21488 (RA;JP) 
Inelastic Scattering 
Structures excited by heavy ions in 7*Pb target. Interpretation 
involving giant resonances and multiphonon excitations, 
11:21505 (R;FR;In French) 
Pair Production 
Two-pion correlations in heavy ion collisions, 11:21281 
(RA;US) 
Particle 


Production 
Charged pioneering with heavy ions, 11:21470 (RA;US) 


Charged pioneering with heavy ions, 11:21470 (RA;US) 
Uranium target fragmentation by intermediate and high energy 
*C and *Ne, 11:21515 (RA;US) 
NEON 20 TARGET 
Neon 20 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
NEON IONS 


Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

NEONATES 
Respiratory System Diseases 

Comparison of bronchoalveolar lavage cells from germfree and 

conventional lambs, 11:21028 (BA;US) 
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Sensitivity 
Comparison of bronchoalveolar lavage cells from germfree and 
conventional lambs, 11:21028 (BA;US) 
NEOPLASMS 
See also CARCINOMAS 
Bioassay 
Lung tumor assay, 11:21111 (BA;US) 
Neutron Therapy 

Power Burst Reactor Facility as an epithermal neutron source 

for brain cancer therapy, 11:21015 (R;US) 
Radioinduction 

Approaches to radiation guidelines for space travel, 11:21074 
(J;US) 

Error-free and error-prone repair in radiation-induced 
neoplastic cell transformation, 11:21075 (BA;US) 

Report of National Cancer Institute symposium: comparison of 
mechanisms of carcinogenesis by radiation and chemical 
agents. II. Cellular and animal models, 11:21073 (BA;US) 

Thyroid cancer. Reevaluation of an experimental model for 
radiogenic endocrine carcinogenesis, 11:21068 (R;US) 

NEPTUNIUM 
Mass Spectroscopy 

Spectral studies of actinide elements by resonance ionization 

mass spectrometry, 11:20564 (J;US) 
NEPTUNIUM 237 
Alpha Spectroscopy 

Analytical measurements of actinide migration in a laboratory- 

simulated basalt HLW repository, 11:20507 (BA;US) 
Gamma 

Analytical measurements of actinide migration in a laboratory- 

simulated basalt HLW repository, 11:20507 (BA;US) 
X-Ray Spectroscopy 

Analytical measurements of actinide migration in a laboratory- 

simulated basalt HLW repository, 11:20507 (BA;US) 
NEPTUNIUM OXIDES 
Emission Spectroscopy 

Inductively coupled plasma for atomic emission spectroscopy 

at the Savannah River Plant, 11:20478 (R;US) 
Quantitative Chemical Analysis 

Inductively coupled plasma for atomic emission spectroscopy 

at the Savannah River Plant, 11:20478 (R;US) 


Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power 
Netherlands wind energy R and D programme - state-of-the- 
art, 11:19795 (RA;DE) 
Wind Power Plants 
Netherlands wind farm project: State-of-the-art, 11:19780 
(RA;DE) 
SEP wind measurement network in overhead line towers, 
11:20082 (RA;DE) 
Short range predicition of windspeeds: A system-theoretic 
approach, 11:19744 (RA;DE) 
Wind Turbines 
Assessment and testing of wind turbines and their applications 
in the Netherlands, 11:19772 (RA;DE) 
Rotorloads on a horizontal axis wind turbine at stochastic wind 
velocities, 11:19776 (RA;DE) 
Wind turbines at dairy-farms: An energetic and economics 
evaluation by computer-simulation, 11:19749 (RA;DE) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Beam Dumps 
The challenges of handling long-pulse neutral beams--the 
NBETF experience, 11:21797 (BA;US) 
Ton Sources 
The challenges of handling long-pulse neutral beams--the 
NBETF experience, 11:21797 (BA;US) 
Power Supplies 
TFTR Prototype Neutral Beam Power Supply operating 
results, 11:21800 (BA;US) 


Reviews 
Particle and momentum confinement in tokamak plasmas with 
unbalanced neutral beam injection and strong rotation, 
11:21739 (R;US) 
NEUTRAL BEAM SOURCES 
The challenges of handling long-pulse neutral beams--the 
NBETF experience, 11:21797 (BA;US) 


Neutral beam heating systems for TFTR - initial operating 
results, 11:21713 (BA;US) 
Power Supplies 
An all solid state high voltage power supply for neutral beam 
sources, 11:21799 (BA;US) 
Stress Analysis 
Thermal and structural analysis of the LBL 10 x 40 cm long 
pulse accelerator and the 12 x 48 cm common long pulse 
accelerator for TFTR, doublet III-D, and MFTF-B, 
11:21760 (R;US) 
Thermal Analysis 
Thermal and structural analysis of the LBL 10 x 40 cm long 
pulse accelerator and the 12 x 48 cm common long pulse 
accelerator for TFTR, doublet III-D, and MFTF-B, 
11:21760 (R;US) 
NEUTRAL PARTICLES 
Searching for new neutral particles, 11:21265 (R;US) 
NEUTRINO DETECTION 
Chlorine and bromine solar neutrino experiments, 11:21215 
(BA;GB) 
NEUTRINO REACTIONS 
Research Programs 
Study of multiple production of hadrons in neutrino and 
antineutrino interactions with nuclei (A= 12-207) by means 
of two-meter propane-freon bubble chamber (TPK-2M). 
i it proposal, 11:21274 (R;SU;In Russian) 
NEUTRINO-ELECTRON INTERACTIONS 
Scattering 
Neutrino electron scattering at LAMPF, 11:21257 (R;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DIFFRACTION 
Small Angle Scattering 
Studies of stress and fatigue induced defects using small angle 
neutron scattering, 11:20246 (R;US) 
NEUTRON DIFFUSION EQUATION 
Analytical Solution 
Energy corrections in pulsed neutron measurements for 
cylindrical geometry, 11:21605 (R;PL) 
NEUTRON DOSIMETRY 
Sensitivity 


Analysis 
Applications of sensitivity function to dosimetric data 
adjustments, 11:19898 (RA;JP;In Japanese) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Spatial Distribution 
Determination of neutron flux distribution by using ANISN, a 
one-dimensional discrete S sub n ordinates transport code 
with anisotropic scattering, 11:21612 (RA;US) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 
Angular Correlation 
Angular correlations in (n, p) reaction, 11:21465 (R;SU;In 
Russian) 
Astrophysics 
Neutron capture processes in astrophysics, 11:21213 (J;GB) 


IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 





Neutron capture processes in astrophysics, 11:21213 (J;GB) 
Charge-Exchange Reactions 

Angular correlations in (n, p) reaction, 11:21465 (R;SU;In 
Russian) 

Application of a nonlinear least square method for the analysis 
of proton spectra from (n,p) and (n,np) reactions, 11:21479 
(RA;SU;In Russian) 

Correction for background of scattering neutrons of the 
reactions experimental spectrum from (n,p) and (n,np) 
reactions, 11:21478 (RA;SU;In Russian) 

Cross Sections 

Absolute measurements of the **°U(n,f) cross-section for 
neutron energies from 0.3 to 3 MeV, 11:21512 (RA;XA) 

Evaluation of neutron nuclear data of *!Pu for JENDL-2, 
11:21514 (R;JP) 

Neutron cross section reconstruction technique, 11:21568 
(RA;SU;In Russian) 

Elastic Scattering 

Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 

Excitation Functions 
Technique of a study of excitation functions with the use of 

thick neutron targets, 11:21570 (RA;SU;In Russian) 

Fast Fission 
Absolute measurements of the 7*°U(n,f) cross-section for 

neutron energies from 0.3 to 3 MeV, 11:21512 (RA;XA) 

Fission 
IAEA Standards File: some comments and recommendations, 

11:21511 (RA;XA) 

Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 

Inelastic Scattering 
Determination of the (n,n’y) reaction integral cross section 

according to the y quantum yield, 11:21567 (RA;SU;In 
Russian) 

Effect of storage light fields on neutron-nucleus interaction 
(review), 11:21569 (RA;SU;In Russian) 

Technique of a study of excitation functions with the use of 
thick neutron targets, 11:21570 (RA;SU;In Russian) 

Integral Cross Sections 
Determination of the (n,n'y) reaction integral cross section 

according to the yy quantum yield, 11:21567 (RA;SU;In 
Russian) 

Unfolding of cross sections of the 77 A(n,p)?7Mg and 
58Ni(n,p)**Co reactions according to integral measurements 
in standard neutron fields, 11:21473 (RA;SU;In Russian) 

Nuclear Screening 
Effect of storage light fields on neutron-nucleus interaction 

(review), 11:21569 (RA;SU;In Russian) 

Quasi-Elastic Scattering 

Application of a nonlinear least square method for the analysis 
of proton spectra from (n,p) and (n,np) reactions, 11:21479 
(RA;SU;In Russian) 

Correction for background of scattering neutrons of the 
reactions experimental spectrum from (n,p) and (n,np) 
reactions, 11:21478 (RA;SU;In Russian) 

Sensitivity Analysis 
Present status of JNDC sensitivity analysis code systems, 

11:19899 (RA;JP;In Japanese) 

Spectra Unfolding 

Application of a nonlinear least square method for the analysis 
of proton spectra from (n,p) and (n,np) reactions, 11:21479 
(RA;SU;In Russian) 

Unfolding of cross sections of the 7” A(n,p)?”7Mg and 
58Ni(n,p)**Co reactions according to integral measurements 
in standard neutron fields, 11:21473 (RA;SU;In Russian) 

NEUTRON SOURCE FACILITIES 

Neutron Spectra 

Monte Carlo calculation of the characteristics of source 
neutrons and irradiation field of the FNS rotating target, 
11:21752 (R;JP) 

Specifications 

Neutron generator with neutron yield of 10'*S', 11:20754 
(RA;SU;In Russian) 
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Neutron source complex for physical researches based on the 
proton beam of a meson factory, 11:20753 (RA;SU;In 
Russian) 


Logics for organization of amplitude and time windows in the 
experiments on study of the n-y coincidences, 11:20811 
(R;SU;In Russian) 

NEUTRON SPECTROMETERS 
Performance 

Experimental abilities of the GEIS time-of-flight neutron 

spectrometer, 11:20819 (RA;SU;In Russian) 


Experimental abilities of the GEIS time-of-flight neutron 
spectrometer, 11:20819 (RA;SU;In Russian) 
Time-of-flight spectrometer for measuring fission neutron 
spectra, 11:20820 (RA;SU;In Russian) 
NEUTRON SPECTROSCOPY 
Nal Detectors 
Complex investigation of (n,n’y) reaction at limited time 
resolution, 11:20822 (RA;SU;In Russian) 
Time-of-Flight Method 
Neutron-gamma selection methods applied on time-of-flight 
spectrometry of fast neutrons, 11:20816 (RA;SU;In Russian) 
Time-of-Flight Spectrometers 
Complex investigation of (n,n’y) reaction at limited time 
resolution, 11:20822 (RA;SU;In Russian) 
NEUTRON STARS 
Cosmic Gamma Bursts 
Physics of gamma-ray bursts, 11:21187 (RA;US) 
NEUTRON TRANSPORT 
A Codes 
Determination of neutron flux distribution by using ANISN, a 
one-dimensional discrete S sub n ordinates transport code 
with anisotropic scattering, 11:21612 (RA;US) 
Codes 
SESHOM a program for second-stage homogenization, 
11:21610 (R;HU) 
Computerized Simulation 
BRAND program complex for neutron-physical experiment 
simulation by the Monte-Carlo method, 11:21603 (RA;SU;In 
Russian) 
Homogenization Methods 
SESHOM a program for second-stage homogenization, 
11:21610 (R;HU) 
NEUTRON-RICH ISOTOPES 
Isotope Production 
Production and identification of new isotopes, 11:21471 
(RA;US) 
NEUTRONS 
See also FAST NEUTRONS 
SLOW NEUTRONS 
THERMAL NEUTRONS 
Attenuation 
Neutron production in uranium and aluminium by neutrons 
with the initial energy of 15 MeV, 11:21601 (RA;SU;In 
Russian) 
Inelastic Scattering 
Neutron scattering from a substitutional mass defect, 11:21613 
(R;GB) 
Kerma 
Measured neutron carbon kerma factors from 14.1 MeV to 18 
MeV, 11:21598 (R;US) 


On the integral reactor experiments on measuring neutron 
resonance absorption in 7°*U, 11:21602 (RA;SU;In Russian) 
Resonance 
Resonance neutron reactions on nuclei of atoms and molecules 
accompanied by electron-vibrational transitions under action 
of laser radiation, 11:21604 (RA;SU;In Russian) 
Transmission 
Neutron production in uranium and aluminium by neutrons 
with the initial energy of 15 MeV, 11:21601 (RA;SU;In 
Russian) 
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NEVADA 
Eggs 
Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 
Fallout 
Historical estimates of external gamma exposure and collective 
external gamma exposure from at the Nevada Test 
Site. I. Test series through HARDTACK II, 1958, 11:21061 
(R;US) 
Fowl 
Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 
Geothermal Fields 
Downhole seismic noise measurements in the Beowawe 
geothermal field, Nevada, 11:19589 (BA;US) 
Electromagnetic soundings for resources in Dixie 
Valley, Nevada, 11:19572 (BA;US) 


Milk production and distribution practices for the Phase I 
region: an interim report, 11:21036 (R;US) 
NEVADA TEST SITE 
Deer 


Characteristics and patterns of mule deer on the 


migration 
Nevada Test Site, 11:20951 (R;US) 
JERSEY 


NEW 
Ground Water 

Water resources data for New Jersey, water year 1984. 
Volume 1. Atlantic slope basins, Hudson River to Cape 
May. Water-data report (Annual) 1 October 1983-30 
September 1984, 11:20957 (R;US) 

Surface Waters 

Water resources data for New Jersey, water year 1984. 
Volume 1. Atlantic slope basins, Hudson River to Cape 
May. Water-data report (Annual) 1 October 1983-30 
September 1984, 11:20957 (R;US) 

NEW MEXICO 
Geothermal Exploration 

History and results of VC-1, the first CSDP corehole in Valles 
Caldera, New Mexico, 11:19565 (BA;US) 

Information extraction from noisy televiewer logs of inclined 
wellbores in hard rock, 11:19586 (BA;US) 

Regional geothermal exploration in Arizona and New Mexico 
using magnetotellurics, 11:19581 (BA;US) 

Geothermal Fields 

Estimating fracture from hydraulic data and 
comparison with theory, 11:19614 (BA;US) 

Seismic studies of a massive hydraulic fracturing experiment, 
11:19623 (BA;US) 

The massive hydraulic fracture of Fenton Hill HDR well EE- 
3, 11:19626 (BA;US) 

Well completion and 
well EE-2, 11:19625 (BA;US) 

Hot-Dry-Rock Systems 

Field study of tracer and geochemistry behavior during 
hydraulic fracturing of a hot dry rock geothermal reservoir, 
11:19597 (R;US) 

Pressure testing of a high temperature naturally fractured 
reservoir, 11:19598 (R;US) 

NEW ZEALAND 
Resesrch Programs 
Energy and urban form. Final report, 11:20210 (R;NZ) 
Wind 
New Zealand's wind energy resource, 11:19631 (RA;DE) 
NEWBORNS 
See NEONATES 
NICKEL 
Catalytic Effects 

Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 

CO hydrogenation and adsorption studies on supported nickel 
SMSI catalysts. Technical report no. 42, 1 January-31 
December 1985, 11:19388 (R;US) 


for MHF of Fenton Hill HDR 


Hydrodeoxygenation of 1-naphthol catalyzed by sulfided Ni- 
Mo/ y-AlOs: reaction network, 11:19007 (J;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 
Dissolution 
Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 
Electrodeposition 
Electrode kinetic measurements of very fast reactions: metal 
deposition-dissolution in molten halides, 11:20585 (R;US) 
Electron Diffraction 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Final report, January 1, 1981- 
December 31, 1985, 11:20264 (R;US) 
Emission Spectroscopy 
New methodology for the rapid elemental analysis of coal. 
Final report for the 1984-85 SOMED project year, 11:19025 
(R;US) 
Interstitials 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
Magnetic Properties 
Electron spin polarization effects in low energy electron 
diffraction, ion neutralization and metastable atom 
deexcitation at solid surfaces. Final report, January 1, 1981- 
December 31, 1985, 11:20264 (R;US) 
Neutron Reactions 
Neutron elastic differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Physical Radiation Effects 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
Phase transformations in nickel-aluminum alloys during ion 
beam mixing, 11:20254 (R;US) 
Roughness 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1985- 
June 14, 1986, 11:20268 (R;US) 
Ultrasonic Testing 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
Voids 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
X-Ray Diffraction 
Powder diffraction with synchrotron radiation. Pt. 1. Absolute 
measurements, 11:20306 (J;DK) 
Powder diffraction with synchrotron radiation. Pt. 2. 
Dispersion factors of Nii 11:20307 (J;DK) 
NICKEL 58 TARGET 
Carbon 12 Reactions 
Subthreshold 7°-production in the Boltzmann-Uehling- 
Uhlenbeck theory, 11:21468 (J;NL) 
Neutron Reactions 
Unfolding of cross sections of the 7” A(n,p)?”Mg and 
58Ni(n,p)**Co reactions according to integral measurements 
in standard neutron fields, 11:21473 (RA;SU;In Russian) 
NICKEL 60 TARGET 
Silicon 28 Reactions 
Quasielastic reactions, 11:21476 (J;CH) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NITINOL 
Acoustic Emission Testing 
Acoustic emission characterization of the martensitic phase 
transformation in NiTi, 11:20322 (BA;US) 
Chemical Composition 
Sputter-induced compositional changes in a Ni-Si alloy, 
11:20381 (J;NL) 





NICKEL ALLOYS 
Crystallography 


Crystallography 
Microstructure and crystallography of unidirectionall: 
solidified Ni-W eutectic alloy, 11:20314 (J;US) 
Crystal-Phase Transformations 
Acoustic emission characterization of the martensitic phase 
transformation in NiTi, 11:20322 (BA;US) 
Microstructure 
Microstructure and crystallography of unidirectionally 
solidified Ni-W eutectic alloy, 11:20314 J;US) 
Order-Disorder Transformations 
Disordering phase transformation in (NizoFeso)s(V/sub 98- 
x/AI/sub x/Tie) alloys with 0 = x S 80, 11:20251 (R;US) 
Radiation Effects 
Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 
Theory of amorphization kinetics in intermetallics (NiTi), 
11:20291 (R;US) 


Segregation 
Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 
Solidification 
Microstructure and crystallography of unidirectionally 
solidified Ni-W eutectic alloy, 11:20314 (J;US) 


Sputtering 
Sputter-induced compositional changes in a Ni-Si alloy, 
11:20381 (J;NL) 
NICKEL BASE ALLOYS 


See also RENE 95 
WASPALOY 


Crystal Defects 
Positron annihilation study of boron-doped NisAl, 11:20309 
(J;NL) 


Dehydridation 
Interim report on hydrogen storage system, 11:20544 (R;US) 


Dissolution 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
Grain Size 
Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 


Interim report on hydrogen storage system, 11:20544 (R;US) 


Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
Nondestructive Testing 
Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Passivation 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
Radiation Effects 


In situ high voltage electron microscope studies of ion- and 
electron-beam induced modification of materials (Ni-Al), 
11:20262 (R;US) 

Porosity 

Ultrasonic characterization of porosity: theory, 11:20328 

(BA;US) 


Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Thermodynamic Properties 
Thermal diffusivity in pure and coated materials, 11:20401 
(BA;US) 
Ultrasonic Testing 
Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
ses 


Microalloyed nickel-3/aluminum, a new medium temperature 

alloy, 11:20265 (R;US) 
NICKEL COMPLEXES 
Molecular Structure 

NMR investigation of dynamic processes in complexes of 
nickel(II) and zinc(II) with iminodiacetate, n- 
methyliminodiacetate and n-ethyliminodiacetate, 11:20551 
(R;US) 


Photochemical Reactions 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
Research Programs 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
NICKEL COMPOUNDS 
Air Pollution Monitoring 
Nickel and chromium compounds and welding fumes in 
mammalian cell transformation bioassay in vitro, 11:20886 
(R;US) 
Ductile-Brittle Transitions 
Boron segregation at grain boundaries in rapidly solidified 
NisAl, 11:20313 (J;US) 
Grain Boundaries 
Boron segregation at grain boundaries in rapidly solidified 
NisAl, 11:20313 (J;US) 
Solidification 
Boron segregation at grain boundaries in rapidly solidified 
NisAl, 11:20313 (J;US) 
Spectral Response 
Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 
NICKEL STEELS 
See also NICKEL-CHROMIUM STEELS 
Crack Propagation 
Development and verification of conditions for ductile tearing 
instability and arrest, 11:20290 (R;US) 
NICKEL-CHROMIUM STEELS 
Destructive Testing 
Laboratory stress corrosion cracking studies with sulfur acids 
and chlorides, 11:20304 (J;US) 
Microstructure 
Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
Physical Radiation Effects 
Evidence for a mechanism of swelling variation with 
composition in irradiated Fe-Cr-Ni alloys (Nickel & helium 
ion irradiation), 11:20302 (J;GB) 
Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
Stress Corrosion 
Laboratory stress corrosion cracking studies with sulfur acids 
and chlorides, 11:20304 (J;US) 
Voids 
Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
NICKEL-ZINC BATTERIES 
Electrodes 
Evaluation of calcium hydroxide additives in secondary zinc 
electrodes, 11:20026 (BA;US) 
NINE MILE POINT-1 REACTOR 
Scriba, New York, USA 


Inspection quality demonstrations, 11:20011 (BA;US) 
Leak Testing 
Inspection quality demonstrations, 11:20011 (BA;US) 
Nondestructive Testing 
Inspection quality demonstrations, 11:20011 (BA;US) 
Reactor Safety 
Inspection quality demonstrations, 11:20011 (BA;US) 
NIOBATES 
Specific compounds should be indexed by coordination of a 
descriptor in the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Phase Transformations 
Ferroelastic transformations in LaNbO,-type compounds, 
11:20441 (R;US) 
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NIOBIUM 
Heavy Ion Reactions 
Composite particles and entropy production in relativistic 
nuclear collisions, 11:21340 (RA;US) 
Compression and expansion, 11:20809 (RA;US) 
Superconductivity 
Calculations of resistivity and superconducting T/sub c/ in 
transition metals, 11:20255 (R;US) 
Production and properties of metallic superlattices, 11:20259 
(R;US) 
Superlattices 
Production and properties of metallic superlattices, 11:20259 
(R;US) 
NIOBIUM 93 REACTIONS 
Multiple Production 
Collective flow observed in relativistic nuclear collisions, 
11:21275 (RA;US) 
Freezeout density in relativistic nuclear collisions measured by 
proton-proton correlations, 11:21276 (RA;US) 


Observation of strong azimuthal asymmetry between slow and 
fast secondaries in high energy nuclear collisions in the 
plastic ball, 11:21288 (RA;US) 

NIOBIUM 93 TARGET 
Carbon 12 Reactions 

Incomplete fusion in the **C + Nb reaction, 11:21487 

(RA;JP) 
Niobium 93 Reactions 

Collective flow observed in relativistic nuclear collisions, 
11:21275 (RA;US) 

Freezeout density in relativistic nuclear collisions measured by 
proton-proton correlations, 11:21276 (RA;US) 

Observation of strong azimuthal asymmetry between slow and 
fast secondaries in high energy nuclear collisions in the 
plastic ball, 11:21288 (RA;US) 

Pion Plus Reactions 

Theoretical approach to pion nuclear reactions in the 

resonance region, 11:21592 (J;NL) 
NIOBIUM BASE ALLOYS 
Crystal-Phase Transformations 

Martensitic phase transformation in A15 and Laves-phase 

compounds studied by internal friction, 11:20301 (J;GB) 
Internal Friction 

Martensitic phase transformation in A15 and Laves-phase 

compounds studied by internal friction, 11:20301 (J;GB) 


Design of the MARS magnet set, 11:21793 (BA;US) 
NITINOL 
Stress Analysis 
Stress and deformation analysis of a tube and coupling device, 
11:20355 (BA;US) 
Ultrasonic Testing 
Stress and deformation analysis of a tube and coupling device, 
11:20355 (BA;US) 
NITRIC ACID 
Corrosion and wear mechanisms in alcohol fueled engines, 
11:20232 (BA;CA) 
Environmental Impacts 
Simulated acid rain on crops, 11:20894 (R;US) 
NITRIC OXIDE 
NO. 


Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 
Air Pollution Monitoring 


Nitric oxide and nitrogen dioxide content of whole-air samples 
obtained at altitudes from 12 to 30 km, 11:20863 (R;US) 


Electron stimulated desorption of nitrogen oxides on Pt(100) 

surfaces, 11:20550 (R;DE;In German) 
Concentration 

Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 

NITRILES 
See also ACETONITRILE 


Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986 (Benzonitrile), 
11:20572 (R;US) 
Polarizability 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986 (Benzonitrile), 
11:20572 (R;US) 
NITROBENZENE 
Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
Po 


larizability 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
NITROGEN 
Adsorption 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 
Diffusion 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
Soil Chemistry 
Examination of a proposed test for effects of chemicals on soil 
processes, 11:20933 (RA;US) 
Viscosity 
Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
NITROGEN 14 REACTIONS 
Fission 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Symmetric fission in relatively light-mass reaction systems, 
11:21488 (RA;JP) 
Precompound-Nucleus Emission 
Preequilibrium light particle emission in “*N induced reactions, 
11:21575 (RA;JP) 


Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
NITROGEN 14 TARGET 
Neutron Reactions 
Angular correlations in (n, p) reaction, 11:21465 (R;SU;In 
Russian) 
NITROGEN COMPOUNDS 
See also NITROGEN OXIDES 
Pyrolysis 
State of occurrence of some environmentally hazardous 
components in coal and ashes, 11:19027 (R;SE;In Swedish) 
NITROGEN DIOXIDE 
NO, 
Adsorption 
Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 
Air Pollution Monitoring 
Nitric oxide and nitrogen dioxide content of whole-air samples 
obtained at altitudes from 12 to 30 km, 11:20863 (R;US) 
Regulatory impact analysis of the National Ambient Air 
Quality Standards for nitrogen dioxide. Final report, 
11:20926 (R;US) 


Electron stimulated desorption of nitrogen oxides on Pt(100) 
surfaces, 11:20550 (R;DE;In German) 
Ecological Concentration 
Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 
Monitoring 
Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 
NITROGEN NITRIDES 
See NITROGEN 





NITROGEN OXIDES 
Air Poliution Abatement 


NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


NO/sub x/ control for glass-melting tanks, 11:20701 (R;US) 
Air Pollution Abatement 
Emission of nitrogen oxides from furnaces, 11:19030 
(RA;DE;In German) 
Materials on the dying of forests. Efficiency analysis of 
measures to reduce nitrogen oxide emission in 
transport, 11:21094 (R;DE;In German) 


Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 

Ecological Concentration 

Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 


Effects 
Nitrogen oxides. Health and Environmental Effects Document 
II, 11:21083 (R;US) 


Transport 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
Health Hazards 
Nitrogen oxides. Health and Environmental Effects Document 
III, 11:21083 (R;US) 
Pollution Sources 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
NITROSO COMPOUNDS 
Genetic Effects 
Biochemical genetics of Neurospora nuclease. II. Mutagen 
sensitivity and other characteristics of the nuclease mutants, 
11:21076 (J;GB) 
NITROUS ACID 


Chemistry 

Aqueous solubility and reactivity of nitrous acid, 11:20865 

(R;US) 
NITROUS OXIDE 
N20. 
Air Pollution Monitoring 

Chlorofluorocarbon-11, -12, and nitrous oxide measurements at 
the NOAA/GMCC (National Oceanic and Atmospheric 
Administration/Geophysical Monitoring for Climatic 
Change) baseline stations (16 September 1973 to 31 
December 1979), 11:20889 (R;US) 


Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 


Polarizability 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
Solvent Properties 
Application of solvatochromic probes to supercritical and 
mixed fluid solvents, 11:20555 (R;US) 
NO, 2 FUEL OIL 
See HEATING OILS 
NOISE POLLUTION 
Measuring Methods 
Noise emission from wind turbine generators - a measurement 
method, 11:19783 (RA;DE) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 


See also ACOUSTIC TESTING 
THERMAL TESTING 


Curriculum Guides 
NDE education of engineers: the next step, 11:20688 (BA;US) 
Demonstration Programs 


Inspection quality demonstrations, 11:20011 (BA;US) 
The need for NDE education for engineers, 11:20687 (BA;US) 
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Insurance 
Products liability from the insuror’s standpoint, 11:20685 
(BA;US) 
Liabilities 
Products liability from the insuror’s standpoint, 11:20685 
(BA;US) 
The product liability implications of nondestructive evaluation, 
11:20684 (BA;US) 
Models 


Mathematical 
NDE capability modeling from experimental data, 11:20359 
(BA;US) 
Performance 
Nondestructive measurement system performance: statistical 
characterization, 11:20686 (BA;US) 
Probabilistic Estimation 
NDE capability modeling from experimental data, 11:20359 
(BA;US) 


Control 
Inspection quality demonstrations, 11:20011 (BA;US) 
The product liability implications of nondestructive evaluation, 
11:20684 (BA;US) 
NONLOCAL POTENTIAL 
Propagator 
Propagator nonlocalities in nuclear photopion reactions, 
11:21523 (RA;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 


NORTH AMERICA 
See also CANADA 
USA 


Acid Rain 
North American Acid Deposition data System and its use in 
spatial analysis, 11:20917 (J;US) 
Air Pollution Monitoring 
North American Acid Deposition data System and its use in 
spatial analysis, 11:20917 (J;US) 
Transfrontier Pollution 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
NORTH CAROLINA 
Metamorphic Rocks 
Southeastern Regional Environmental Characterization 
executive summary. Final report, 11:19329 (R;US) 
Rocks 


Southeastern Regional Environmental Characterization Report 
executive summary. Final report, 11:19329 (R;US) 
NORTH DAKOTA 
Aquifers 
Ground-water resources of McKenzie County, North Dakota. 
Part III , 11:21131 (R;US) 
Ground Water 
Groundwater data for McKenzie County, North Dakota. 
County groundwater Studies 37, Part II, 11:21130 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Continental Shelf 
Characteristics for extreme sea states on the Norwegian 
continental shelf, 11:19092 (R;NO) 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
NOVA FACILITY 


A programmable controller for constant primary peak current 
in capacitor charging fet switcher for nova, 11:21816 
(BA;US) 

An FET full bridge switcher for inductorless capacitor 
charging for Nova, 11:21817 (BA;US) 

Design and construction of large capacitor banks, 11:21813 
(BA;US) 
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Switches 
An FET full bridge switcher for inductorless capacitor 
charging for Nova, 11:21817 (BA;US) 
NOVO VORONEZH-5 REACTOR 
See WWER-5S REACTOR 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
In Core Instruments 
Operational, safety, and plant-life benefits derived from an 
incore detector system at the Hanford N Reactor, 11:19952 
(R;US) 
Reactor Components 
N Reactor Production Assurance Program blance of plant 
evaluation: report of findings and conclusions, 11:19950 
(R;US) 
Reactor 


Preliminary design considerations for automatic refueling at N 

Reactor, 11:19951 (R;US) 

Remote Handling Equipment 

N Reactor Production Assurance Program blance of plant 
evaluation: report of findings and conclusions, 11:19950 
(R;US) 

Transients 
Program review: analysis of the Hanford N Reactor using 
RETRAN, 11:20006 (R;US) 
N*RESONANCES 
Absorption 
Pion absorption in *He, 11:21436 (RA;US) 
Density 
Density dependence and tensor part of the A-selfenergy in a 
nuclear medium, 11:21531 (RA;US) 
Excitation 
Proton excitation of the delta region, 11:21544 (RA;US) 
Kinetic 

Effect of effective delta-nucleon interaction on the ratio of the 
isoscalar and isovector excitation cross section in the 
12C(ar* ,/sup +'/) reaction, 11:21455 (RA;US) 

Effects of effective delta-nucleon and particle-hole interactions 
on the C(7*,a°)'*N/sub gs/ charge exchange scattering, 
11:21454 (RA;US) 

Nucleon Reactions 

Ass resonance in pion nucleus elastic, single, and double charge 

exchange scattering, 11:21541 (RA;US) 
Pion Reactions 

Ass resonance in pion nucleus elastic, single, and double charge 

exchange scattering, 11:21541 (RA;US) 
Pion-Nucleon Interactions 

Effects of the A on nuclear, electromagnetic and weak 

transitions, 11:21549 (RA;US) 
Radiative Decay 

Effect of quark-quark tensor force on the radiative decay of A- 

isobar to nucleon, 11:21521 (RA;US) 
Self-Energy 

Density dependence and tensor part of the A-selfenergy in a 

nuclear medium, 11:21531 (RA;US) 
Tensor Forces 

Density d and tensor part of the A-selfenergy in a 

nuclear medium, 11:21531 (RA;US) 


See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Beam Monitors 
A beam profile monitor for the NSLS VUV ring employing 
linear photodiode arrays, 11:20740 (J;US) 
Research Programs 
National synchrotron light source. Annual report 1985, 
October 1, 1984-September 30, 1985, 11:20710 (R;US) 
Storage Rings 
Pressure and lifetime behavior of NSLS storage rings, 11:20798 
(R;US) 
Structural Chemical Analysis 
Photoemission EXAFS: applications to chemical and magnetic 
effects. NSLS activity report, 1985, 11:20477 (R;US) 
Vacuum Systems 
Thermal and structural analysis of ring components by the 
finite element method, 11:20777 (J;US) 


X-Ray Spectrometers 
Materials science EXAFS line at the NSLS: characterization 
and initial operations, 11:20743 (R;US) 
NSRR REACTOR 
Nuclear Safety Research Reactor in Japan. 
Fuel Element Failure 
Mechanical energy release and fuel fragmentation in high 
energy deposition into fuel under a reactivity initiated 
accident condition, 11:19974 (R;JP;In Japanese) 
Fuel-Coolant Interactions 
Mechanical energy release and fuel fragmentation in high 
energy deposition into fuel under a reactivity initiated 
accident condition, 11:19974 (R;JP;In Japanese) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 
Meetings 
Report of the joint seminar on heavy-ion nuclear physics and 
nuclear chemistry in the energy region of tandem 
accelerators, 11:21429 (R;JP) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
ENSDF: the evaluated nuclear structure data file, 11:21426 
(R;US) 
Benchmarks 
Summary of JENDL-2 general purpose file, 11:21430 (R;JP) 
NUCLEAR EMULSIONS 
Stopping Power 
Charge measurements of stopping high-Z nuclei (6 = Z = 97) 
in nuclear emulsion, 11:20827 (RA;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Blast Effects 
REFLECT-4 code computations of 40 kt nuclear blast waves 
reflected from the ground for four heights-of-burst. Volume 
2. Detailed data and plots. Technical report, 1 September 
1983-31 August 1984, 11:20848 (R;US) 
Environmental Impacts 
Part of a SCOPE report on Atmospheric Consequences of a 
Nuclear War, 11:20853 (R;US) 
Simulation 
Dust-induced electromagnetic noise (DIEMN). Technical 
report, 1 March-31 October 1984, 11:20843 (R;US) 
NUCLEAR FUEL 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Cermet fuels for space power systems, 11:19891 (R;US) 
Bubble Growth 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Chemical 
Air-stable reference material for measurement of the oxygen- 
to-metal (O/M) ratio of nuclear fuel, 11:20510 (BA;US) 
Diffusion 
Tracer surface diffusion on uranium dioxide, 11:20402 (J;NL) 
Fission Products 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Fracture Properties 
Review of fracture properties of nuclear materials determined 
by Hertzian indentation, 11:20385 (R;US) 
Grain Boundaries 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Irradiation 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Swelling 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
NUCLEAR INDUSTRY 


Energy-related manpower, 1985, 11:21824 (R;US) 





NUCLEAR INDUSTRY 
Technology Transfer 


Technology Transfer 
Energy technology transfer to China: a technical 
memorandum, 11:20056 (R;US) 
NUCLEAR MATTER 
Intermediate time scale phenomena between 10-100 
MeV/nucleon, 11:21456 (RA;US) 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
Equations of State 
Equation of state - theory, 11:21556 (RA;US) 
Equation of state - experiment, 11:21557 (RA;US) 
Nuclear structure studies with an intermediate energy heavy 
ion accelerator, 11:21561 (RA;US) 
Neutron Density 
Temperature and density of nuclear matter in central CC 
interactions at P=4.2 GeV/c per nucleon, 11:21464 (R;SU) 
Nuclear Temperature 
Temperature and density of nuclear matter in central CC 
interactions at P=4.2 GeV/c per nucleon, 11:21464 (R;SU) 
Phase Diagrams 
Panel discussion, 11:21562 (RA;US) 
Phase Transformations 
Lee-Wick abnormal phase transition, 11:21588 (RA;US) 
Surface and curvature properties of neutron-rich nuclei, 
11:21580 (RA;US) 
Pion Reactions 
Behavior of pions incident on a slab of uniform complex 
nuclear material, 11:21344 (RA;US) 
Proton Density 
Temperature and density of nuclear matter in central CC 
interactions at P=4.2 GeV/c per nucleon, 11:21464 (R;SU) 
Quantum Field Theory 
Phase transitions in a saturating chiral theory of nuclear 
matter, 11:21587 (RA;US) 
Thermal Conductivity 
Transport properties of excited nuclear matter and the shock- 
wave profile, 11:21347 (RA;US) 
Model 
Compression and expansion, 11:20809 (RA;US) 
Viscosity 
Transport properties of excited nuclear matter and the shock- 
wave profile, 11:21347 (RA;US) 
NUCLEAR MODELS 


See also FERMI GAS MODEL 
PARTICLE-HOLE MODEL 
QUARTET MODEL 


Mathematical Operators 
Corrections to M1 and Gamow-Teller operators deduced from 
an analysis of magnetic moments and beta decays of sd-shell 
nuclei, 11:21530 (RA;US) 
N*Resonances 
Density dependence and tensor part of the A-selfenergy in a 
nuclear medium, 11:21531 (RA;US) 
Research Programs 
[Research in theoretical nuclear physics]. Progress report, 
November 1, 1982-October 31, 1983, 11:21458 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Report of the working group on the present and future status 
of medium and high energy physics, 11:21428 (R;JP;In 
Japanese) 

NUCLEAR POTENTIAL 
Deep Inelastic Heavy Ion Reactions 

Study of various models of nuclear interaction potentials: 
nucleon-nucleus and nucleus-nucleus systems, 11:21573 
(R;FR;In French and English) 

Nucleon Reactions 

Study of various models of nuclear interaction potentials: 
nucleon-nucleus and nucleus-nucleus systems, 11:21573 
(R;FR;In French and English) 

NUCLEAR POWER PLANTS 
Cables 
Aging of nuclear power plant safety cables, 11:20435 (R;US) 
Contamination 

Residual radionuclide contamination within and around 

commercial nuclear power plants: assessment of origin, 
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distribution, inventory and decommissioning, 11:19989 
(R;US) 
Corrosion 
Guidelines for control of expendable products. Final report, 
11:19905 (R;US) 
Data Base Management 
Equipment Qualification Data Base user manual, 11:19903 
(R;US) 
Electrical Equipment 
Equipment Qualification Data Base user manual, 11:19903 
(R;US) 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Fire Hazards 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Fuel Cycle 
Advance reactor development goals and near-term and mid- 
term opportunities for development, 11:19895 (R;US) 
Information Retrieval 
Development of nuclear power plants database system, (2). 
PPD 83. user’s guide, 11:19854 (R;JP;In Japanese) 
Materials Handling Equipment 
Preliminary analysis of the postulated changes needed to 
achieve rail cask handling capabilities at selected light water 
reactors, 11:19160 (R;US) 
Mechanical Structures 
Probability based load combination criteria for design of shear 
wall structures, 11:19908 (R;US) 
Reliability analysis of shear wall structures, 11:19910 (R;US) 
Meltdown 
Some of the unresolved issues in the analysis of severe accident 
phenomena, 11:20003 (R;US) 
Nuclear Fuels 
Advance reactor development goals and near-term and mid- 
term opportunities for development, 11:19895 (R;US) 
Pipes 
Aging and service wear of hydraulic and mechanical snubbers 
used on safety-related piping and components of nuclear 
power plants. Phase I study. Volume 1, 11:19909 (R;US) 
Planning 
Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 
Pressure Vessels 
Assessing surface cracks in thick-walled pressure vessels in 
accordance with the ASME code, 11:19913 (TJ;GB) 
Radiation Monitoring 
Aerial radiological survey of the Limerick Generating Station 
and surrounding area, Pottstown, Pennsylvania. Date of 
survey: October-November 1984, 11:20943 (R;US) 
Radioactive Wastes 
Radioactive materials released from nuclear power plants. 
Annual report, 1982. Volume 3, 11:19922 (R;US) 
Radioactivity Transport 
Residual radionuclide contamination within and around 
commercial nuclear power plants: assessment of origin, 
distribution, inventory and decommissioning, 11:19989 
(R;US) 
Reactor Accidents 
Developing a knowledge base for the management of severe 
accidents, 11:19960 (R;US) 
Reactor Instrumentation 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Reactor Licensing 
Operating reactors licensing actions summary. Volume 5, No. 
11, 11:19893 (R;US) 
Reactor Maintenance 
Maintenance of the nuclear sector, 11:19896 (R;IT) 
Reactor Operation 
Operating reactors licensing actions summary. Volume 5, No. 
11, 11:19893 (R;US) 
Reactor Safety 
EPRI DATATRAN data bank catalog, 11:19965 (R;US) 
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Reliability 
Maintenance of the nuclear sector, 11:19896 (R;IT) 
Robots 
Surveyor: a tetherless mobile surveillance system. Final report, 
11:20625 (R;US) 
Simulation 
Nuclear power plant simulation facility evaluation 
methodology: technical bases. Volume 2, 11:19847 (R;US) 
Steam Generators 
Convective boiling in a narrow concentric annulus, 11:20661 
(R;US) 
Valves 
Valve stem packing improvements, 11:19904 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR RADII 
Droplet Model 
Systematics of nuclear RMS charge radii, 11:21589 (R;GB) 
Single-Particle Model 
Systematics of nuclear RMS charge radii, 11:21589 (R;GB) 
NUCLEAR REACTIONS 


See also DIRECT REACTIONS 
PHOTONUCLEAR REACTIONS 
SPALLATION 
THERMONUCLEAR REACTIONS 


Energy 
Determination of primary energy in nucleus-nucleus collisions 
and the high P(sub)T tail of alpha particles, 11:21199 
(RA;US) 
Impulse Approximation 
Study of neutral pion photoproduction off 1#C, 11:21520 
(RA;US) 
Jets 
Simple treatment of Fermi jets, 11:21585 (RA;US) 
Nuclear Models 
Macroscopic treatment of nuclear dynamics, 11:21584 (RA;US) 
Research Programs 
Theory of nuclear structure and reactions. Annual technical 
progress report, April 1, 1985-March 31, 1986, 11:21564 
(R;US) 
Resonance 
Resonances in collisions between S-D shell nuclei, 11:21590 
(R;GB) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 
See NSRR REACTOR 
NUCLEAR STRUCTURE 
Electromagnetic probes of nucleons and nuclei, 11:21296 
(R;US) 
Bag Model 
A-dependence of structure functions and multiquark clusters in 
nuclei, 11:21574 (R;SU) 
Color Model i 
Nucleon color oscillations in nuclei and the EMC-effect, 
11:21565 (R;SU) 
Droplet Model 
Bulk compression due to surface tension in Hartree-Fock 
calculations, 11:21582 (RA;US) 
E2-Transitions 
Reversal effect for neutron and proton multipole matrix 
elements in higher 2* transitions, 11:21594 (J;NL) 
Hartree-Fock Method 
Bulk compression due to surface tension in Hartree-Fock 
calculations, 11:21582 (RA;US) 
Meson-Nucleon Interactions 
Nuclear matter with semiphenomenological meson exchange 
interaction, 11:21534 (RA;US) 
Nucleon-Nucleon Interactions 
Three nucleon interaction and nuclear composition, 11:21548 


Bulk compression due to surface tension in Hartree-Fock 
calculations, 11:21582 (RA;US) 


NUCLEAR WASTE POLICY ACTS 
High-Level Radioactive Wastes 
Managing the nation’s commercial high-level radioactive 
waste, 11:19241 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
See also LITTLE BOY 
Arms Control 
it of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
Department of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 
Large bilateral reductions in superpower nuclear weapons. 
Doctoral thesis, 11:20849 (R;US) 
Bilateral Agreements 
Large bilateral reductions in superpower nuclear weapons. 
Doctoral thesis, 11:20849 (R;US) 


NUCDAM (Nuclear Damage Assessment Module) control 
document. Volume 1. User information report, 18 April 
1983-16 June 1984, 11:20847 (R;US) 

Environmental Impacts 

Climatic consequences of nuclear war: new findings, 1985, 
11:20855 (R;US) 

Climatic consequences of nuclear war: Working Group No. 1, 
11:20854 (R;US) 

Military Strategy 

Managing the current transition in strategic nuclear affairs, 
11:20054 (R;US) 

NUCLEAR WEAPONS PROLIFERATION 


See PROLIFERATION 
NUCLEAR WINTER 
Climatic consequences of nuclear war: new findings, 1985, 


11:20855 (R;US) 
Information Needs 
Climatic consequences of nuclear war: Working Group No. 1, 
11:20854 (R;US) 
Mathematical Models 
Uncertainties in nuclear winter predictions, 11:21222 (R;US) 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEI 
See also COSMIC NUCLEI 
DEFORMED NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
ODD-ODD NUCLEI 


Droplet Model 
Finite range droplet model, 11:21581 (RA;US) 
Fission Barrier 
Surface and curvature properties of neutron-rich nuclei, 
11:21580 (RA;US) 
Forbidden Transitions 
Difference between renormalization factors for unique first 
forbidden AXIAL-8 transitions and those for analogous M2- 
y transitions, 11:21576 (RA;JP) 
Surface Energy 
Surface and curvature properties of neutron-rich nuclei, 
11:21580 (RA;US) 
Surface energy of multi-component systems, 11:21579 (RA;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON REACTIONS 


See also NEUTRON REACTIONS 
PROTON REACTIONS 


Charge Exchange 
Aaa resonance in pion nucleus elastic, single, and double 
charge exchange scattering, 11:21541 (RA;US) 
Elastic Scattering 
Ass resonance in pion nucleus elastic, single, and double charge 
exchange scattering, 11:21541 (RA;US) 





NUCLEON REACTIONS 
impuise Approximation 


Impulse Approximation 
resolution studies of pion-nucleus reaction mechanisms, 
11:21539 (RA;US) 
Reviews 
(y,p)- and (y,7)-reactions in the resonance region, 11:21536 
;US 


NUCLEON-ANTINUCLEON INTERACTIONS 


See also PROTON-ANTINEUTRON INTERACTIONS 
PROTON-ANTIPROTON INTERACTIONS 


Energy Spectra 
Some examples of propulsion applications using antimatter, 
11:20216 (R;US) 
NUCLEON-NUCLEON INTERACTIONS 
Boson-Exchange Models 
NN, NA and AA interactions, 11:21542 (RA;US) 
Elastic Scattering 
Meson-exchange Hamiltonian for NN scattering and isobar- 
nucleus dynamics, 11:21543 (RA;US) 
Inelastic Scattering 
Meson-exchange Hamiltonian for NN scattering and isobar- 
nucleus dynamics, 11:21543 (RA;US) 


Realistic nucleon-nucleon potentials with and without A(1232) 
degrees of freedom, 11:21529 (RA;US) 
Quark Model 
Quark dynamics in the wNN system, 11:21555 (R;US) 
Research Programs 


Medium energy measurements of n-n parameters. Progress 
report, January 1-December 31, 1985, 11:21439 (R;US) 
Research in theoretical nuclear physics. Progress report, 
December 1, 1984-October 31, 1985, 11:21440 1440 (R:US) 
Weak Interactions 
Nucleon-nucleon weak interaction, 11:21306 (R;US) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Bound State 
Faddeev calculations of the three-nucleon bound states 
including the A-isobar, 11:21547 (RA;US) 
Form Factors 
Electromagnetic probes of nucleons and nuclei, 11:21296 
(R;US) 
Particle Decay 
Current state of nucleon decay experiments, 11:21292 (R;GB) 


See also THERMONUCLEAR REACTIONS 
Panel discussion, 11:21563 (RA;US) 
NYMPHS 
See LARVAE 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAK RIDGE RESERVATION 
Radioactive Waste Facilities 

Performance objectives for disposal of low-level radioactive 

wastes on the Oak Ridge Reservation, 11:19201 (R;US) 
OCCUPATIONAL SAFETY 

Final report on the impact of anti-smoking policies in the 
federal workplace (revised). Report for 1971-85, 11:20904 
(R;US) 

Health hazard evaluation report No. HETA-84-011-1567, KP 
Industries, Delphos, Ohio, 11:20900 (R;US) 

Methylene chloride sampling with passive dosimeters under 
steady-state and transient conditions. Master's thesis, 
11:20864 (R;US) 

Nickel and chromium compounds and welding fumes in 
an. cell transformation bioassay in vitro, 11:20886 
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OCEAN THERMAL ENERGY CONVERSION 
Planning * 
Federal Ocean Energy Technology Program. Multi-year 
program plan, FY 85-89, 11:19532 (R;US) 
Programs 


Federal Ocean Energy Technology Program. Multi-year 

program plan, FY 85-89, 11:19532 (R;US) 
OCEANIC CIRCULATION 
Mathematical Models 

Pandora: an eleven-box geochemical model of the world 
ocean, 11:21160 (R;US) 

Research, progress, and the description, modeling, simulation 
and dispersal characteristics of regions of the North Atlantic. 
Report of the third annual scientific working meeting of the 
Seabed Working Group Physical Oceanography Task Group 
(POTG), Neuchatel, Switzerland, 7-11 January 1985, 
11:21162 (R;US) 

OCEANOGRAPHY 
Research Programs 

Research ship ‘Meteor’ voyage No. 64. East Atlantic - 
Biocircle, East Atlantic - Warm Water Sphere. January-May 
1983, 11:21161 (R;DE;In German) 

OCTANE 
Density 

Entrapment and mobilization of residual oil in bead packs, 

11:19083 (BA;US) 
Phase Studies 

Entrapment and mobilization of residual oil in bead packs, 

11:19083 (BA;US) 
Surface Tension 

Entrapment and mobilization of residual oil in bead packs, 

11:19083 (BA;US) 
Viscosity 

Entrapment and mobilization of residual oil in bead packs, 

11:19083 (BA;US) 
ODD-ODD NUCLEI 
Odd protons, odd neutrons. 


See also ALUMINIUM 26 
COBALT 60 
DEUTERIUM 
FLUORINE 18 
POTASSIUM 40 
VANADIUM 48 


Energy Levels 
Modeling level structures of odd-odd deformed nuclei, 
11:21500 (R;US) 
Nuclear Models 
Modeling level structures of odd-odd deformed nuclei, 
11:21500 (R;US) 
ODOR 
Dose-! Relationships 
Study of the relationship between stimulus and smell 
sensations: application to gas odorization, 11:19122 (TG;GB) 
OECD 
Economic Policy 
Impact of scientific-technical developments on the energy 
economy of capitalist countries, 11 20036 (RA;DD;In 
German) 
Energy Conservation 
Impact of scientific-technical developments on the energy 
economy of capitalist countries, 11:20036 (RA;DD;In 
German) 
Energy Consumption 
Residential energy use in the OECD, 11:19056 (J;US) 
OFF-GAS SYSTEMS 


Decontamination and of RALA off-gas cell 
and storage tank. Final report, 11:19255 (R;US) 
Decontamination 
Decontamination and ing of RALA off-gas cell 
and storage tank. Final report, 11:19255 (R;US) 
OFFICE BUILDINGS 
Energy Conservation 
Energy efficient office building, 11:20138 (R;FI;In Finnish) 
Energy Efficiency 
Energy efficient office building, 11:20138 (R;FI;In Finnish) 
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Indoor Air Pollution 
Final report on the impact of anti-smoking policies in the 
federal workplace (revised). Report for 1971-85, 11:20904 


Energy Storage Systems. Volume 1. Executive e summary. 
Final report, September 1978-May 1985, 11:20021 (R;US) 
OHIO 
Black Shales 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Natural Gas Wells 
Eastern gas shales isti 
report, 11:19120 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Meetings 
First annual oil shale/tar sand contractors meeting: 
proceedings, 11:19135 (R;US) 
OIL SHALE INDUSTRY 
Environmental Effects 
Aerosol sampling and characterization in the developing US 
oil shale industry, 11:19139 (BA;US) 
OIL SHALE MINING 
Water Pollution 
Solute-loading resources in the Dirty Devil River Basin, Utah, 
11:19138 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
See also BLACK SHALES 
Chemical Composition 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Fischer Assay 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 


lineament analysis. Final 


from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
In-Situ Retorting 
Bayesian methods for estimation of environmental quality from 
synthetic fue? byproducts data, 11:19037 (R;US) 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 


First annual oil shale/tar sand contractors meeting: 
proceedings, 11:19135 (R;US) 


from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 


Modelling of bubble plumes from subsea blowouts, 11:19093 
(R;NO) 


Modelling of bubble plumes from subsea blowouts, 11:19093 
(R;NO) 
OIL WELLS 
Blowouts 
Modelling of bubble plumes from subsea blowouts, 11:19093 
(R;NO) 
Carbon Dioxide Injection 
Direct thickeners for mobility control of CO; floods, 11:19071 
(J;US) 
Ehanced oil recovery: What have we learned and what can we 
expect?, 11:19087 (BA;US) 


Flow visualization for CO2/crude-oil displacements, 11:19070 
G;US) 

New concepts for improving oil recovery in CO2 flooding. 
Annual report, September 9, 1984-September 30, 1985, 
11:19066 (R;US) 

Caustic Flooding 

The origin of reversible hydroxide uptake on reservoir rock, 

11:19073 (J;US) 
Flow Models 

A new analytical model for fracture-dominated reservoirs, 
11:19084 (BA;US) 

The effect of liquid saturation on the non-Darcy flow 
coefficient in porous media, 11:19077 (BA;US) 

Fluid Flow 

The effect of liquid saturation on the non-Darcy flow 

coefficient in porous media, 11:19077 (BA;US) 
Fluid Injection 

A comparison of pressure transient and tracer concentration- 
time data for layered reservoirs under injection, 11:19082 
(BA;US) 

Gas Injection 
Ehanced recovery by non-hydrocarbon gas injection in the 
Gulf of Mexico, 11:19086 (BA;US) 
Hydrodynamics 
Flow visualization for CO2/crude-oil displacements, 11:19070 
G;US) 


Flooding 
Ehanced oil recovery: What have we learned and what can we 
expect?, 11:19087 (BA;US) 
Microemulsion phase behavior: a thermodynamic modeling of 
the phase partitioning of amphiphilic species, 11:19072 (J;US) 
Study of equilibrium properties of CR(III)-polyacrylamide gels 
by swelling measurement and equilibrium dialysis, 11:19080 
(BA;US) 
Steam Injection 
Effectiveness of screening tests as predictive models for 
steamflood additives, 11:19065 (R;US) 
Testing 
A new analytical model for fracture-dominated reservoirs, 
11:19084 (BA;US) 
Waterflooding 
History and technology of the reinjection of low enthalpy 
oilfield brines in sandstone reservoirs in the Los Angeles 
basin. Its application to the reinjection of low enthalpy 
geothermal brines into clastic reservoirs. Final report, 
11:19067 (R;XE) 
Well Logging 
Improved estimation algorithms for automated 
analysis of well test data, 11:19064 (BA;US) 
OKLAHOMA 
Microcline 
Investigations of the thermal evolution of sedimentary basins 
using “ Ar/**Ar thermochronology: applications to 
report, April 1, 1985-March 


petroleum exploration. 
31, 1986, 11:19061 (R;US) 
Military Facilities 
Installation restoration 


Phase II. 
‘quantification. 1 for Tinker AFB, 
Oklahoma. Volume 1. Final report, 11:20958 (R;US) 
Installation restoration Phase 2. 
ion/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 2. Appendices, 11:20862 (R;US) 
OMEGA FACILITY 
Inertial Confinement 
Laser fusion 
11:21779 (J;AT) 
Plasma Diagnostics 
Laser fusion experiments at the University of Rochester, 
11:21779 (;AT) 
Reviews 
Laser fusion experiments at the University of Rochester, 
11:21779 (;AT) 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 


at the University of Rochester, 


Heavy ion induced in vitro neoplastic transformation, 11:21050 
(RA;DE;In German) 





ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 


Algorithms for automatic control of the KGU-1600/4.5 
cryogenic helium refrigerator, 11:20627 (R;SU;In Russian) 
ON-LINE MEASUREMENT SYSTEMS 
Design 
General-purpose chemical analyzer for online analyses of 
radioactive solutions, 11:20842 (BA;US) 
OPEN CONFIGURATIONS 
See also MAGNETIC MIRROR CONFIGURATIONS 
Particles 


Alpha 
Fast-alpha-particle distribution function in an open-field-line 
plasma with electrostatic confining potential, 11:21687 


G;AT) 
Loss Cone 
Fast-alpha-particle distribution function in an open-field-line 
plasma with electrostatic confining potential, 11:21687 
G;AT) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Design 
Optical nondestructive evaluation of pipe inner wall condition, 
11:20681 (BA;US) 
OPTICAL FIBERS 
Design 


A fiber optic damage monitor, 11:20468 (BA;US) 
OPTICAL SYSTEMS 


Design 
High power radiation guiding systems for laser driven 
accelerators, 11:20745 (RA;XC) 
ORBITAL SOLAR POWER PLANTS 
Risk Assessment 
Risk assessments for energy systems and role of preliminary 
degree-of-hazard evaluations, 11:20040 (R;US) 
ORE PROCESSING 


Bibliographies 
Publications list 1982, 11:21826 (R;AU) 
OREGON 
Geothermal Exploration 
Three-dimensional P-velocity structure of the summit Caldera 
of Newberry volcano, Oregon, 11:19568 (BA;US) 
Transient sounding investigation of Newberry volcano, 
Oregon, 11:19569 (BA;US) 
Fields 


A new method for evaluating composite reservoir systems, 

11:19612 (BA;US) 
Volcanoes 

Three-dimensional P-velocity structure of the summit Caldera 
of Newberry volcano, Oregon, 11:19568 (BA;US) 

Transient sounding investigation of Newberry volcano, 
Oregon, 11:19569 (BA;US) 

ORGANIC COMPOUNDS 


See also AMINES 
AROMATICS 
ESTERS 


HETEROCYCLIC COMPOUNDS 


ORGANIC HALOGEN COMPOUNDS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Spectroscopy 
Measurement of small absorbances by picosecond pump-probe 
spectrometry, 11:20495 (J;US) 


Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 

Chemical Analysis 

Assessment of organic contaminants in emissions from refuse- 
derived fuel combustion, 11:20896 (R;US) 

Effects of residual organic matter on elemental analyses by 
spark source mass spectrography (SSMS). Final report, 
November 1978-June 1981, 11:20907 (R;US) 
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Emission Spectroscopy 
Diffuse reflectance infrared Fourier transform spectroscopy: A 
versatile and promising analytical technique for solids, 
11:20539 (BA;US) 
Environmental Transport 
Unified transport model for organics, 11:20867 (R;US) 
Fluorescence 
Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 
Health Hazards 
Epidemiological bases for assessing health effects of exposure 
to complex organic mixtures: need for evaluation, 11:21082 
(R;US) 
Infrared Spectra 
Diffuse reflectance infrared Fourier transform spectroscopy: A 
versatile and promising analytical technique for solids, 
11:20539 (BA;US) 
Land Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
Mass Spectroscopy 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components. Technical progress 
report, 11:19026 (R;US) 
NMR Spectra 
NMR evidence for the molecular stability of production 
fluorocarbon polymers under isothermal aging at 70°C, 
11:20845 (R;US) 


Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 

Processes 

Field and laboratory studies in support of a hazardous waste 

extraction test, 11:20491 (R;US) 
Supercritical Fluid Chromatography 

Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components. Technical progress 
report, 11:19026 (R;US) 

Volatile Matter 

Direct calibration of GC/MS systems using SRM (Standard 
Reference Material) gas cylinders. Project report, January 
1984-August 1985, 11:20631 (R;US) 

Water Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED AROMATIC HYDROCARBONS 
Crystal Structure 

Neutron diffraction study of (TMTSF).BF, after slow and 

rapid cooling to 20 K, 11:20560 (J;GB) 
ORGANIC HALOGEN COMPOUNDS 


See also ORGANIC FLUORINE COMPOUNDS 
ORGANIC IODINE COMPOUNDS 


Water Pollution 
Point-of-use reduction of volatile halogenated organics in 
drinking water. Final report, September 1982-March 1985, 
11:20970 (R;US) 
ORGANIC IODINE COMPOUNDS 
Electrical Properties 
Superconducting and electrical properties of (BEDT-TTFhls 
at ambient pressure, 11:20561 (J;GB) 
Molecular Structure 
Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF)zls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) 
Superconductivity 
Superconducting and electrical properties of (BEDT-TTFhls 
at ambient pressure, 11:20561 (J;GB) 
Transition Temperature 
Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF)zls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) 
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ORGANIC ION EXCHANGERS 
Physical Radiation Effects 
Degradation of resins in EPICOR-II prefilters from Three 
Mile Island, 11:20443 (R;US) 
ORGANIC MATTER 
Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
See also PEAT 
Combustion 
Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 
Quantitative Chemical Analysis 
Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 
ORGANIC SILICON COMPOUNDS 
See also SILANES 
Carbonylation 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:19415 (R;US) 
Nuclear Magnetic Resonance 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
Structural Chemical Analysis 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
ORGANIC SOLVENTS 


Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 


Advanced research for the characterization of hydrogen donor 
solvents in two-stage liquefaction. Final report, 11:18990 
(R;US) 

ORGANIC SULFUR COMPOUNDS 


See also METHIONINE 
SULFONATES 
THIOLS 
THIOPHENE 
TTF 


Catalytic Effects 

Studies of elimination reactions and of hydrogen-hydrogen and 
carbon-heteroatom bond cleavage reactions. Progress report, 
August 1, 1981-December 31, 1985, 11:20571 (R;US) 

Crystal Structure 

Neutron diffraction study of (TMTSF)BF, after slow and 
tapid cooling to 20 K, 11:20560 (J;GB) 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Chemical Analysis 

Combination of chemical reduction and tandem mass 
spectrometry for the characterization of sulfur-containing 
fuel constituents, 11:19006 (J;US) 

Redox Reactions 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Reduction 

Combination of chemical reduction and tandem mass 
spectrometry for the characterization of sulfur-containing 
fuel constituents, 11:19006 (J;US) 

ORGANIZATION ECONOMIC CO-OPERATION AND DE 
See OECD 
ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 

Chemical Analysis 

Ecological-evaluation of organotin-contaminated sediment. 

Final report, March-June 1984, 11:20959 (R;US) 
Chemical Preparation 

Organoactinide chemistry: synthesis, structure, and solution 

dynamics, 11:20598 (R;US) 


Studies of the hydrogenation of small unsaturated molecules 
using organometallic cluster compounds as catalysts. 
Progress report, June 1, 1981-May 31, 1986, 11:20545 (R;US) 

Crystal Structure 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Interatomic Distances 

Organoactinide chemistry: synthesis, structure, and solution 

dynamics, 11:20598 (R;US) 
Redox Reactions 

Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 

Study of ionic and radical reactivities of bridging sulfido 
ligands in dimeric cyclopentadienyl complexes of 
molybdenum, 11:20563 (J;US) 

Spectral Response 
Substituent effects on the electronic structure of 

metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 

Structural Chemical Analysis 
Organoactinide chemistry: synthesis, structure, and solution 

dynamics, 11:20598 (R;US) 
ORGDP 

On-Line Measurement Systems 

Diode laser for monitoring acetylene on-line in a 
liquefaction plant, 11:20537 (BA;US) 
ORMAK DEVICES 

Reviews 

Results of the ORMAK, ISX-A and ISX-B programmes, 
11:21692 (J;AT) 
ORNL 

Alpha-Bearing Wastes 
Characterization study of RH-TRU wastes existing in storage 

and expected to be generated, 11:19246 (R;US) 

Radioactive Waste Disposal 
ORNL radioactive waste operations, 11:19291 (BA;US) 

Radioactive Waste Processing 
ORNL radioactive waste operations, 11:19291 (BA;US) 

Research Programs 
Health and Safety Research Division progress report, July 1, 

1984-September 30, 1985, 11:21095 (R;US) 
ORNL ISOCHRONOUS CYCLOTRON 
Penning Ion Sources 
Dual arc penning ion source gas flow experiments, 11:20794 
(BA;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 

Pressure Vessels 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM COMPLEXES 
Catalytic Effects 
Studies of the hydrogenation of small unsaturated molecules 
using organometallic cluster compounds as catalysts. 
Progress report, June 1, 1981-May 31, 1986, 11:20545 (R;US) 
OSMOSIS 
Manuals 
Hyperfiltration/reverse osmosis: a handbook on membrane 
filtration for the food industry, 11:20475 (R;US) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 


.OUTER CONTINENTAL SHELF 


See CONTINENTAL SHELF 





OUTGASSING 
Foundations 


OUTGASSING 
See DEGASSING 
OVERHEAD POWER TRANSMISSION 
Foundations 


Determination of the movement of foundations of pylons for 
overhead high-voltage lines, 11:19845 (TJ;GB) 

OXETANE 

See HETEROCYCLIC OXYGEN COMPOUNDS 
OXIDANTS 

See OXIDIZERS 
OXIDASES 

See OXIDOREDUCTASES 
OXIDES 

See also ALUMINIUM OXIDES 

AMERICIUM OXIDES 


CURIUM OXIDES 
FLUORINE OXIDES 
LITHIUM OXIDES 
MOLYBDENUM OXIDES 
NEPTUNIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 


THORIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 


Formation Free 
Compilation of Gibb’s energy data for 40 metal oxide buffers, 
11:20556 (R;IN) 
OXIDIZERS 
Toxicity 
Isotopic study of the inhalation toxicology of oxidants, 
11:21012 (R;US) 
OXIDIZING AGENTS 
See OXIDIZERS 
OXIDOREDUCTASES 
Code number I. 
Biochemical Reaction Kinetics 
Mechanism of switching from an acidogenic to a butanol- 
acetone fermentation by Clostridium acetobutylicum. 
Technical progress report, April 15, 1983-July 1, 1985, 
11:20986 (R;US) 
Enzyme Induction 
Mechanism of switching from an acidogenic to a butanol- 
acetone fermentation by Clostridium acetobutylicum. 
Technical progress report, April 15, 1983-July 1, 1985, 
11:20986 (R;US) 


Fractionation 
Mechanism of switching from an acidogenic to a butanol- 
acetone fermentation by Clostridium acetobutylicum. 
Technical progress report, April 15, 1983-July 1, 1985, 
11:20986 (R;US) 
OXIRANS 
See EPOXIDES 
OXYGEN 


Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray pliotoelectron spectroscopy, 11:20593 (RA;US) 
Reaction of water vapour with a clean liquid uranium surface. 

Revised 1, 11:20600 (R;US) 
The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 


Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 


Reaction of water vapour with a clean liquid uranium surface. 
Revised 1, 11:20600 (R;US) 
OXYGEN 16 REACTIONS 
Elastic Scattering 
Molecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
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Heavy Ion Fusion Reactions 
Coincidence measurement between evaporation residues and 
light particles produced in **O+ Ca reaction, 11:21480 
(RA;JP) 
Incomplete Fusion Reactions 
Coincidence measurement between evaporation residues and 
light particles produced in *O+ “Ca reaction, 11:21480 
(RA;JP) 


Inelastic Scattering 
Molecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
Spin alignment and resonances in inelastic scattering between 
light nuclei, 11:21460 (RA;JP) 
Spallation 
Microscopic model of fragment yields in nucleus-nucleus 
collisions, 11:21507 (RA;US) 
Quantum (statistical?) effects in light particle correlations at 
small relative momenta, 11:21503 (RA;US) 
Spin Orientation 
Spin alignment and resonances in inelastic scattering between 
light nuclei, 11:21460 (RA;JP) 
OXYGEN 16 TARGET 
Carbon 12 Reactions 
Moiecular degrees of freedom: resonances and orbiting, 
11:21469 (J;CH) 
Pion Reactions 
Experimental features of inclusive pion double charge 
exchange on oxygen and calcium, 11:21448 (RA;US) 
Isobar-doorway model of the '*O(zr*,pp)'*N reaction, 
11:21452 (RA;US) 
Measurement of **O(a/sup +/-/,*~/sup +./-/p)*N near the 
3-3 resonance, 11:21447 (RA;US) 
Pion-induced non-analog double charge exchange, 11:21453 
(RA;US) 
Silicon 28 Reactions 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
OXYGEN 17 
Nuclear Magnetic Resonance 
NMR investigation of dynamic processes in — of 
nickel(II) and zinc(II) with iminodiacetate, 
methyliminodiacetate and ociatemedde, 11:20551 
(R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN HYDRIDES 
See WATER 


Ambient ozone and human health: an epidemiological analysis. 
Executive summary. Final report, 11:20901 (R;US) 
Air Pollution Monitoring 
Ambient ozone and human health: an epidemiological analysis. 
Volume 2. Final report, 11:20902 (R;US) 
Ambient ozone and human health: an epidemiological analysis. 
Volume 3. Final report, 11:20903 (R;US) 
Biological Effects 
Ambient ozone and human, health: an epidemiological analysis. 
Volume 2. Final report, 11:20902 (R;US) 
Ambient ozone and human health: an epidemiological analysis. 
Volume 3. Final report, 11:20903 (R;US) 
Chemiluminescence 
Fast chemiluminescent method for measurement of ambient 
ozone, 11:20499 (J;US) 


Chlorofluorocarbon-11, -12, and nitrous oxide measurements at 
the NOAA/GMCC (National Oceanic and Atmospheric 
Administration/Geophysical Monitoring for Climatic 
Change) baseline stations (16 September 1973 to 31 
December 1979), 11:20889 (R;US) 
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Concentration 
Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 


Ambient ozone and human health: an epidemiological analysis. 
Executive summary. Final report, 11:20901 (R;US) 
Monitoring 
Simultaneous trace gas measurements using microwave, optical 
and chemical methods. SIMOC final report, 11:20876 
(R;DE;In German) 
Toxicity 
Isotopic study of the inhalation toxicology of oxidants, 
11:21012 (R;US) 


P CODES 


Comparative Evaluations 
Evaluation of PATRAN and Q/TRAN for thermal analyses of 
shipping containers, 11:20635 (R;US) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACKAGING 
Performance 
Methodologies for assessing long-term performance of hirh- 
level radioactive waste packages, 11:19234 (R;US) 


Methodologies for assessing long-term performance of high- 
level radioactive waste 11:19234 (R;US) 
Waste package reliability, 11:19235 (R;US) 
Research 


Programs 
Long-term performance of materials used for high-level waste 


packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 


PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Corrosion 
The 1985 Acid Precipitation Materials 
An overview of findings, 11:20318 (BA;US) 
Materials Testing 
The 1985 Acid Precipitation Materials Damage Assessment: 
An overview of findings, 11:20318 (BA;US) 
Performance Testing 
Removable coating for contamination protection of concrete 
surface, 11:20626 (R;LU;In Italian) 
PALLADIUM 
Atom 
Interstitial solute trapping by edge dislocations, 11:20298 
(J;US) 
Catalytic Effects 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 11:19400 (R;US) 


Tateraction of small metal particles with refractory oxide 
supports. Final Technical Report, 11:20284 (R;US) 
Edge Dislocations 
Interstitial solute trapping by edge dislocations, 11:20298 
GJ;US) 
Neutron Reactions 
Neutron elastic ing differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Sorptive Properties 
Interaction of small metal particles with refractory oxide 
supports. Final Technical Report, 11:20284 (R;US) 


Assessment: 


Measurement of rhodium and palladium in selected Hanford 
defense defense wastes, 11:20506 (BA;US) 


PARAHO PROCESS 
Comparative Evaluations 


Calculations of resistivity and superconducting T/sub c/ in 
transition metals, 11:20255 (R;US) 


Interstitial solute trapping by edge dislocations, 11:20298 
(J;US) 

PALLADIUM 110 TARGET 
Heavy Ion Fusion Reactions 

Dynamical fusion thresholds in macroscopic and microscopic 

theories, 11:21493 (J;CH) 
PALO DURO BASIN 
Resource Potential 

Hydrocarbon resources of the Palo Duro Basin, Texas 

Panhandle, 11:19060 (R;US) 
PAPAYAS 
Radurization 

Study on shelf life extension of papayas irradiated by Co 

gamma-rays, 11:21059 (R; TW) 
Storage Life 

Study on shelf life extension of papayas irradiated by Co 

gamma-rays, 11:21059 (R;TW) 
PAPER 
Sorptive Properties 

Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 

PAPER INDUSTRY 
Energy Conservation 

Energy conservation at external waste water treatment in the 
forestry, 11:20189 (R;SE;In Swedish) 

Proceedings of the DOE/Industry Advanced Research and 
Development Sensor Working Group meeting, Chicago, 
Illinois, 11:20168 (R;US) 

Measuring Instruments 

Proceedings of the DOE/Industry Advanced Research and 
Development Sensor Working Group meeting, Chicago, 
Illinois, 11:20168 (R;US) 

Waste Processing 
Energy conservation at external waste water treatment in the 
forestry, 11:20189 (R;SE;In Swedish) 
PARABOLIC DISH COLLECTORS 
Design 
DOE innovative concentrator project, 11:19552 (R;US) 
Research Programs 
Collector fields: potential for improvements, 11:19554 (R;US) 
DOE innovative concentrator project, 11:19552 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Maintenance 

Collector field maintenance: distributed solar thermal systems, 

11:19553 (R;US) 
Performance 

Degradation of parabolic-cylindrical solar collector 
performance: receiver misalignments and tracking 
inaccuracies, 11:19551 (R;US) 

Research Programs 
Collector fields: potential for improvements, 11:19554 (R;US) 
Solar Tracking 
Degradation of parabolic-cylindrical solar collector 
performance: receiver misalignments and tracking 
inaccuracies, 11:19551 (R;US) 
PARADOX BASIN 
Geologic History 

Preliminary assessment of late quaternary vegetation and 
climate of southeastern Utah based on analyses of packrat 
middens (CRWM program), 11:21120 (R;US) 

PARAFFIN 
Heat Storage 

Short term paraffin wax storage for air collector space heating 

systems. Final report, 11:20017 (R;DE) 
PARAHO PROCESS 
Evaluations 

Energy from Eastern oil shales: an overview of research status, 

11:19134 (R;US) 





Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Environmental Impacts 
Source term estimates for synthetic fuels technologies: oil shale 
extraction technologies, 11:19137 (R;US) 
Risk Assessment 
Source term estimates for synthetic fuels technologies: oil shale 
extraction technologies, 11:19137 (R;US) 
PARALLEL PROCESSING 


Computing visible-surface representations, 11:21838 (R;US) 
Modified frontal technique suitable for parallel systems. 
Technical report, 11:21833 (R;US) 
Using inverted trees for updating graph properties. Technical 
report, 11:21834 (R;US) 
PARITY 
Symmetry 
Comments on discrete symmetries in higher dimensions, 
11:21407 (R;GB) 
Spinors and discrete symmetries in higher dimensions, 11:21408 
(R;GB) 
PARKS 
See PUBLIC LANDS 
PARTICLE BEAM FUSION ACCELERATOR 


Monitoring 

PBFA-I diode voltage measurements using a fast proton 

energy analyzer, 11:21818 (BA;US) 
Computer-Aided Design 

Operational factors in the design of the pbfa ii accelerator, 
11:21810 (BA;US) 

PBFA II conceptual design, 11:21809 (BA;US) 

Simulation 


PBFA II conceptual design, 11:21809 (BA;US) 
Data Base Management 
Automated performance history database for the Particle Beam 
Fusion Accelerator-I, 11:21811 (BA;US) 
Demonstration Programs 
PBFA II project team, 11:21808 (BA;US) 


Automated performance history database for the Particle Beam 
Fusion Accelerator-I, 11:21811 (BA;US) 
PBFA II project team, 11:21808 (BA;US) 
Diode Tubes 
Pinch reflex ion diodes on the PBFA-I accelerator, 11:21820 
(BA;US) 
Energy Storage Systems 
PBFA II energy storage section design, 11:21812 (BA;US) 
High-Voltage Pulse Generators 
Development of a high reliability 6.0 mv, 390 Marx generator, 
11:21814 (BA;US) 
Performance 
Automated performance history database for the Particle Beam 
Fusion Accelerator-I, 11:21811 (BA;US) 
Plasma Switches 
Development tests of a 6 mv, multistage gas switch for PBFA 
II, 11:21822 (BA;US) 
Switches 
Comet: a 6 mv, 400 kj, magnetically-switched pulse-power 
module, 11:21815 (BA;US) 
Laser triggered switch results from a frequency quadrupled 
Nd:YAG laser, 11:21819 (BA;US) 
PARTICLE BOOSTERS 
First stages of a muizistage accelerator. 
Energy Losses 
Coupling impedance and energy loss with magnet laminations, 
11:20717 (R;US) 


Impedance 
Coupling impedance and energy loss with magnet laminations, 
11:20717 (R;US) 
PARTICLE DECAY 
See also WEAK PARTICLE DECAY 


Improving vertex position determination by using a kinematic 
fit, 11:20739 (R;GB) 
Particle Kinematics 
Improving vertex position determination by using a kinematic 
fit, 11:20739 (R;GB) 


ERA-11/9 / 220S 


PARTICLE-HOLE MODEL 
Excitation 
Effects of the A on nuclear, electromagnetic and weak 
transitions, 11:21549 (RA;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 
See also NEUTRAL PARTICLES 
PARTICULATES 
Electric Charges 
Development of advanced ESFF (electrical stimulation of 
fabric filtration) technology. Final report, May 1982-May 
1985, 11:20908 (R;US) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution 
Size distribution of particles that may contribute to soiling of 
material surfaces, 11:20880 (R;US) 
Air Pollution Monitoring 
Receptor model technical series. Volume 6. A guide to the use 
of factor analysis and multiple regression (FA/MR) 
techniques in source apportionment, 11:20883 (R;US) 
Ecological Concentration 
Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 
Mixing 
Hydrodynamics, mixing and segregation in gas fluidized beds. 
Technical progress report, 22 September 1985-21 January 
1986, 11:20704 (R;US) 
Particle Size 
Size-specific-particulate emission factors for industrial and rural 
roads: source category report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 
Standards 
Size-specific-particulate emission factors’ for industrial and rural 
roads: source category report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 
PARTON MODEL 
Quantum 


Chromodynamics 
QCD results for small x and for heavy flavor production, 
11:21305 (R;US) 
PASCO BASIN 
Erosion 
Erosion potential from Missoula floods in the Pasco Basin, 
Washington, 11:21128 (R;US) 
Fioods 
Erosion potential from Missoula floods in the Pasco Basin, 
Washington, 11:21128 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
14 low-energy houses at Heimdal. 7. Pt. 3 solar heated houses, 
11:19543 (R;NO;In Norwegian) 
Performance 
Performance evaluation of a cocooned office building in a cold 
climate integrating passive solar techniques with modern 
technology, 11:19533 (R;US) 
Sensible Heat Storage 
Analysis of the thermal storage performance of brick masonry 
and similar materials, 11:19556 (R;US) 
Shutters 
Final report on the development of a thermal store and a solar 
blind for use in conservatories and glazed roof spaces, 
11:20135 (R;DE) 
Skylights 
Final report on the development of a thermal store and a solar 
blind for use in conservatories and glazed roof spaces, 
11:20135 (R;DE) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is “beam-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 
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Overview of the modification to the Poloidal Divertor 
Experiment (PDX) to produce the Princeton Beta 
Experiment (PBX), 11:21792 (BA;US) 

Beam Injection Heating 

Poloidal Divertor Ex t (PDX) and the Princeton Beta 

Experiment (PBX), 11:21694 (J;AT) 
Particle Transport 

Observation of neoclassical-like impurity transport in the q = 

1 region of the PBX tokamak, 11:21672 (R;US) 
High-Beta Plasma 

Poloidal Divertor Experiment (PDX) and the Princeton Beta 

Experiment (PBX), 11:21694 (J;AT) 


Impurities 
Poloidal Divertor Experiment (PDX) and the Princeton Beta 
Experiment (PBX), 11:21694 (J;AT) 


See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Beam Injection Heating 
Poloidal Divertor Experiment (PDX) and the Princeton Beta 
Experiment (PBX), 11:21694 (J;AT) 
High-Beta Plasma 
Poloidal Divertor Experiment (PDX) and the Princeton Beta 
Experiment (PBX), 11:21694 (J;AT) 


Impurities 
Poloidal Divertor Experinient (PDX) and the Princeton Beta 
Experiment (PBX), 11:21694 (J;AT) 
Plasma Macroinstabilities 
Abnormal energy deposition on the wall through plasma 
disruptions, 11:21651 (R;JP) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Chemical Composition 
Content of lipids in Finnish peat mires, 11:19028 (R;FI) 
Gasification 
Design and construction of the MINO-PILOT plant. Progress 
report stage 2, 11:19499 (R;SE;In Swedish) 
Gasification of biomass and peat. Final report stage 7, 11:19408 
(R;SE;In Swedish) 
Performance Testing 
MIFGa gasification program 
group), 11:18985 (RA;US) 
Physical Properties 
Artificial water removal from peat, Part 1. Water binding 
properties of peat, 11:19054 (R;FI;In Finnish) 
Water Removal 
Artificial water removal from peat, Part 1. Water binding 
properties of peat, 11:19054 (R;FI;In Finnish) 
Internal rotary compression press for dewatering peat, 
11:19046 (R;US) 
PEATLANDS 
See WETLANDS 
PELLETS (FUEL) 


(Mining and Industrial Fuel Gas 


Annual progress report on Contract AFOSR-81-0093, March 
15, 1984 to March 14, 1985, 11:21250 (R;US) 
Radiowave Radiation 
Annual progress report on Contract AFOSR-81-0093, March 
15, 1984 to March 14, 1985, 11:21250 (R;US) 
PENNING ION SOURCES 
Trapped ions and laser cooling: selected publications of the Ion 
Storage Group of the Time and Frequency Division, NBS, 
Boulder, Co. Technical note, 11:21243 (R;US) 
Gas Flow 
Dual arc penning ion source gas flow experiments, 11:20794 
(BA;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Trigger Circuits 
Electronic trigger for the ASP experiment, 11:20774 (R;US) 


PERIODATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical 
Structure and reactivity of a Wyodak subbituminous coal. 
Final report, 11:19023 (R;US) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also ASTRONAUTS 
Medical Surveillance 
Internal dosimetry at Hanford, 11:21065 (R;US) 
Radiation Doses 
Report of the accident which occurred in the critical RA-2 
unit on September 23, 1983, 11:20009 (TG;US) 
Revised rail-stop exposure model for incident-free transport of 
nuclear waste, 11:19356 (R;US) 
Radiation Protection 
Training manual for uranium mill workers on health protection 
from uranium, 11:19349 (R;US) 
PESTICIDES 
See also HERBICIDES 
Land Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
Toxicity 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
Water Pollution 
Fate of environmental pollutants, 11:20969 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
Carcinogen Screening 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 
Chemical Composition 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Density 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Enhanced Recovery 
Filtration model for the flow cf dilute, stable emulsions in 
porous media. I. Theory, ii:19068 (J;GB) 


Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11:19107 (R;US) 
Gas Chromatography 
Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11: 19107 G (R;US) 
Hy 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Hydrodynamics 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
Inventories 
Strategic Petroleum Reserve annual/quarterly report, 11:19109 
(R;US) 
Mutagen Screening 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. II. Chemical characterization, 
11:19057 (R;US) 
Physical Properties 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
Pour Point 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 





Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
Recovery 
New concepts for improving oil recovery in CO: flooding. 
Annual report, September 9, 1984-September 30, 1985, 
11:19066 (R;US) 


Refining coal liquids: where we stand, 11:18974 (RA;US) 
Fluid Chromatography 


Supercritical fluid chromatography/supersonic jet 
spectroscopy. Progress report, November 1, 1985-January 
31, 1986, 11:19107 (R;US) 


Disruption 
International cooperation in stockpiles and tariffs for coping 
with oil supply disruptions, 11:19098 (J;US) 
Thermal Recovery 
Ehanced oil recovery: What have we learned and what can we 
expect?, 11:19087 (BA;US) 
Heavy oil and the potential of thermal recovery in the United 
States, 11:19075 (BA;US) 
Ultrasonic Testing 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
U 


Strategic Petroleum Reserve annual/quarterly report, 11:19109 
(R;US) 
Viscosity 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Exploitation 
Habitat restoration plan for Naval Petroleum Reserve No. 1, 
Kern County, California, 11:19102 (R;US) 


Structure and petroleum potential of the Yakutat segment of 
the northern Gulf of Alaska continental margin, 11:19062 
(R;US) 


Investigations of the thermal evolution of sedimentary basins 
using “°Ar/**Ar thermochronology: applications to 
petroleum exploration. Progress report, April 1, 1985-March 
31, 1986, 11:19061 (R;US) 

Heterogeneous Effects 
Dispersion and reservoir heterogeneity, 11:19081 (BA;US) 
Isotope Dating 

Investigations of the thermal evolution of sedimentary basins 
using “°Ar/**Ar thermochronology: applications to 
petroleum exploration. Progress report, April 1, 1985-March 
31, 1986, 11:19061 (R;US) 


Proposed Outer Continental Shelf oil and gas lease sale - St. 
George Basin. Final environmental impact statement, 
11:19104 (R;US) 

Resource Development 

Mineral Revenues: the 1984 report on receipts from Federal 
and Indian leases with summary data from 1920 to 1984, 
11:20048 (R;US) 

Resource Potential 

Hydrocarbon resources of the Palo Duro Basin, Texas 

Panhandle, 11:19060 (R;US) 
PETROLEUM INDUSTRY 
Catalysts 


Use of critical materials in catalysts for the petroleum and 
chemical industries (cobalt and platinum group metals). 
Working papers, 11:19091 (R;US) 

Employment 

Energy-related manpower, 1985, 11:21824 (R;US) 
Financial Data 

Annual report, 1984, 11:19097 (R;US) 
Standardized Terminology 

Oil industry conversion factors. Conversion factors, 
abbreviations, definitions and tables used in the international 
hydrocarbons industry, {1:21828 (R;AT) 
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Units 
Oil industry conversion factors. Conversion factors, 
abbreviations, definitions and tables used in the international 
hydrocarbons industry, 11:21828 (R;AT) 
PETROLEUM PRODUCTS 


Chemical reactions of petroleum based heat transfer oils with 
non-ferrous metals, 11:19105 (R;DE;In German) 
PETROLEUM REFINERIES 
Distillation Equipment 
Gamma scanning of a large distillation column, 11:19089 
(R;CN;CH) 
Health Hazards 
Determining exposure categories for a refinery retrospective 
cohort mortality study, 11:21100 (J;US) 
Waste Water 
Analysis of refinery effluent components, 11:19100 (R;DE;In 
German) 
Determination of single polynuclear aromatics in refinery 
effluents, 11:19398 (R;DE;In German) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 
Hydrocracking 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
NMR Spectra 
Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 


Research of coal liquefaction co-processing. Topical report, 
October 15, 1984-February 1, 1985, 11:18992 (R;US) 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PHAGES 
See BACTERIOPHAGES 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 


Properties 
Solid-state phase-change materials for thermal energy storage, 
11:19558 (BA;US) 
PHASEOLUS 
Nitrogen Fixation 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
Productivity 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
Radionuclide Kinetics 
Phosphorus and bicarbonate effects on Sr®° accumulation by 
bush beans, 11:21078 (J;US) 
PHENANTHRENE 
Biodegradation 
Phenanthrene degradation by Biejerinickia sp. B8/36, 11:21013 
G;US) 


Electroreduction in aqueous media, saturation of polycyclic 
aromatics, 11:20586 (R;US) 
Hydrogenation 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 
Reduction 
Electroreduction in aqueous media, saturation of polycyclic 
aromatics, 11:20586 (R;US) 
PHENOL 
Biological Accumulation 
Factors affecting bioabsorption, metabolism, and storage of 
organic compounds by aquatic biota, 11:21098 (R;US) 
Biological Effects 
Examination of a proposed test for effects of chemicals on soil 
processes, 11:20933 (RA;US) 





2238 / ERA-11/9 


Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
PHENOLS 


See also NAPHTHOLS 
PHENOL 


Adsorption 
[Determinating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 
Adsorption of select phenol derivatives by dolomite, 11:20977 
(J;GB) 
Adsorption Heat 
inating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 
Biological Accumulation 
Factors affecting bioabsorption, metabolism, and storage of 
organic compounds by aquatic biota, 11:21098 (R;US) 
Desorption 
[Determinating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 
Environmental Impacts 
Comparison of model forecasts with measured effects of a 
synthetic oil in pond ecosystems, 11:20960 (R;US) 
Hydrogenation 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985 (9-phenanthrol), 11:18989 (R;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHENYLAMINE 
See ANILINE 
PHI4-FIELD THEORY 
New equation in the q phi* model, 11:21401 (R;SU) 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHOSPHATE ROCKS 


Phosphate rock industry of the Pacific Northwest. Preliminary, 
11:20032 (R;US) 
PHOSPHORUS 
Absorption Spectroscopy 
Atomic absorption spectrophotometric methods for the 
determination of phosphorous and silicon in steel, 11:20515 
(BA;US) 


Concentration 
Chemical characterization of soluble phosphorus forms along a 
hydrologic flowpath of a forested stream ecosystem, 
11:20967 (R;US) 
Ton Exchange Chromatography 
Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 
Water Chemistry 
Chemical characterization of soluble phosphorus forms along a 
hydrologic flowpath of a forested stream ecosystem, 
11:20967 (R;US) 
PHOSPHORUS ADDITIONS 
Dissolution 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
Passivation 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
PHOSPHORUS COMPOUNDS 
Bulk Density 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Combustion 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 


Electronic Structure 
Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 
Infrared Spectra 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Quantitative Chemical Analysis 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
PHOTOCHEMISTRY 
Research Programs 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, October 1-December 31, 1985, 11:20591 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC EMISSION 
Spin 
Spin analysis of photoelectron by using synchrotron radiation, 
2, 11:21240 (R;JP;In Japanese) 
PHOTOIONIZATION 
Cross Sections 
Triply differential studies of atomic and molecular 
photoionization using synchrotron radiation. Final report, 
June 1, 1980-September 30, 1985, 11:21226 (R;US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON BEAMS 
Poiarization 
Physics with polarized photons, 11:21301 (R;US) 
PHOTON TRANSPORT 
Simulation 
BRAND program complex for neutron-physica! 
simulation by the Monte-Carlo method, 11:21603 (RA; SU: In 
Russian) 
PHOTON-ATOM COLLISIONS 
Compton Effect 
Atomic collisions in nuclear plasma. Pt. 4. Atom Compton 
ionization by hard radiation, 11:21233 (R;SU;In Russian) 
Tonization 
Atomic collisions in nuclear plasma. Pt. 4. Atom Compton 
ionization by hard radiation, 11:21233 (R;SU;In Russian) 
PHOTON-DEUTERON INTERACTIONS 


Neutral pion photoproduction from deuteron at 90°, 120° and 
130° CM angles, 11:21271 (R;JP) 
PHOTON-ELECTRON INTERACTIONS 
Compton Effect 
Atomic collisions in nuclear plasma. Pt. 4. Atom Compton 
ionization by hard radiation, 11:21233 (R;SU;In Russian) 
PHOTONUCLEAR REACTIONS 
Excitation 
Photonuclear reactions in the A-hole approach, 11:21545 
(RA;US) 
Inclusive Interactions 
Comparison of inclusive (y,p) and (7,p) reactions in the 
A(1232) resonance region, 11:21433 (RA;US) 
Reviews 
(y,.p)- and (y,7r)-reactions in the resonance region, 11:21536 
(RA;US) 


PHOTOSYNTHETIC MEMBRANES 
Biochemical Reaction Kinetics 
Probing the donor side of photosystem II in spinach 
chloroplasts and algae using electron paramagnetic 
resonance, 11:19452 (R;US) 
Electron Spin Resonance 
Probing the donor side of photosystem II in spinach 
chloroplasts and algae using electron paramagnetic 
resonance, 11:19452 (R;US) 





PHOTOSYNTHETIC MEMBRANES 
Laser Spectroscopy 


Laser 
Measurement of proton/Ma:2 ratios in suspensions of purple 
and white membrane from halobacterium halobium, 11:19451 
(R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Biochemical Reaction Kinetics 
Probing the donor side of photosystem II in spinach 
chloroplasts and algae using electron paramagnetic 
resonance, 11:19452 (R;US) 
Electron Spin Resonance 
Probing the donor side of photosystem II in spinach 
chloroplasts and algae using electron paramagnetic 
resonance, 11:19452 (R;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Electrochemical Corrosion 
Predicting electrochemical breakdown in terrestrial 
photovoltaic modules, 11:19509 (BA;US) 


Studies concerning new materials for encapsulation of 
photovoltaic cells. Final report, 11:19448 (R;XE;In French) 


Production of thin-film photovoltaic cells: health and 
environmental effects, 11:21081 (R;US) 
PHOTOVOLTAIC POWER PLANTS 
Demonstration Programs 
SOLERAS - Photovoltaic Power Systems Project. 
Photovoltaic power seminar, February 20-23, 1983. Final 
report, 11:19516 (R;US) 
Risk Assessment 
Risk assessments for energy systems and role of preliminary 
degree-of-hazard evaluations, 11:20040 (R;US) 
Technology Assessment 
Federal photovoltaic utilization program status report, 
11:19521 (BA;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Demonstration Programs 
Federal Photovoltaic Utilization Program. Final report of the 
Environmental Protection Agency, 11:19515 (R;US) 
Sizing 
Design considerations for stand-alone photovoltaic systems, 
11:19519 (R;US) 
PHTHALATES 
Activation Energy 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
Gas Chromatography 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Mass Spectroscopy 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectiometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
Pyrolysis 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
Thermal Gravimetric Analysis 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques (Poly(etheretherketone), 
diallylphthalate), 11:20488 (R;US) 
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Characterization of poly(etheretherketone) and diallylphthalate 
- fiberglass composites by combined thermogravimetry mass 
spectrometry (TG/MS) and ancillary techniques 
(Poly(etheretherketone), diallylphthalate), 11:20576 (R;US) 
PHTHALOCYANINES 
Chemical Reactions 
Advanced chemistry and materials for fuel cells. Quarterly 
report, October 1-December 31, 1985, 11:20543 (R;US) 
PHYSICAL RADIATION EFFECTS 
Comparison of various sink strengths for analyzing radiation 
creep, growth and swelling, 11:20258 (R;US) 
PHYTOPLANKTON 
Productivity 


Comparison of model forecasts with measured effects of a 
synthetic oil in pond ecosystems, 11:20960 (R;US) 
Physiological responses of phytoplankton to natural light 
regimes, 11:21032 (J;GB) 
PICEANCE CREEK BASIN 
Natural Gas Deposits 
Case study of gas migration in the Wasatch and Mesaverde 
formations of the Piceance Basin, Colorado, 11:19118 
(BA;US) 
PICOLINES 
Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGEONS 
Behavior 
Microanalysis of fixed-interval responding, 11:20985 (J;US) 
PIGMENT CELLS 
See ANIMAL CELLS 
PIGS 
See SWINE 
PILES 
See FOUNDATIONS 
PIMEPHALES PROMELAS 
See FATHEAD MINNOW 
PINES 
Cultivation Techniques 
Improvement of germination by direct seeding through 
mechanical preparation, 11:19480 (RA;SE) 


Germination of PEG (polyethylene glycol osmoticum)-treated 
scots pine seeds under various stress conditions, 11:19481 
(RA;SE) 

Improvement of germination by direct seeding through 
mechanical preparation, 11:19480 (RA;SE) 

Productivity 

Changing carbon allocation within plants. A step toward 

maximum yields, 11:19469 (RA;SE) 


Energy and water fluxes in pine forest ecosystems, 11:19466 
(RA;SE) 
Vegetative Propagation 
Vegetative propagation of lodgepole pine by organ cultures, 
11:19479 (RA;SE) 
PION MINUS REACTIONS 
Reactions 
Study of the deuteron break-up reaction md—pn 7* qm at 21 
GeV/c, 11:21443 (R;PL) 
Multiple Production 
Description of multiple particle production in a relative 
velocity space, 11:21317 (RA;SU;In Russian) 
PION MINUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION MINUS-PROTON INTERACTIONS 
Charge-Exchange Interactions 
Polarization in the mp excitation —> 7°n reaction at 40 GeV/c, 
11:21267 (R;SU;In Russian) 
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Pair Production 
Glueball resonance and alternative explanations of the reaction 
a” p->PHIPHIn, 11:21364 (J;NL) 
Observation of three 2** resonances in the glueball-enhanced 
channel 7~ p->PHIPHIn, 11:21297 (J;NL) 
PION NEUTRAL-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION PLUS REACTIONS 
MeV Range 100-1000 
Theoretical approach to pion nuclear reactions in the 
resonance region, 11:21592 (J;NL) 
PION PLUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Charge Exchange 
Aaa resonance in pion nucleus elastic, single, and double 
charge exchange scattering, 11:21541 (RA;US) 
Scattering 


Ass resonance in pion nucleus elastic, single, and double charge 
exchange scattering, 11:21541 (RA;US) 
FSC Approximation 
Recurrent equations of the fixed-scatterers approximation, 
11:21446 (R;SU) 
Impulse Approximation 
High resolution studies of pion-nucleus reaction mechanisms, 
11:21539 (RA;US) 
Inclusive Interactions 
Experimental features of inclusive pion double charge 
exchange on oxygen and calcium, 11:21448 (RA;US) 
Knock-Out Reactions 
Measurement of '*O(z/sup +/-/,*~/sup +./-/p)"*N near the 
3-3 resonance, 11:21447 (RA;US) 
Nucleon-Nucleon Interactions 
Explicit model for the two- and three-pion exchange 
contribution to the NN interaction, 11:21524 (RA;US) 
Particle-Hole Model 
Theoretical approach to pion nuclear reactions in the 
resonance region, 11:21592 (J;NL) 


(y.p)- and (y,7r)-reactions in the resonance region, 11:21536 
(RA;US) 


Scattering 
Behavior of pions incident on a slab of uniform complex 
nuclear material, 11:21344 (RA;US) 


Amplitudes 
Recurrent equations of the fixed-scatterers approximation, 
11:21446 (R;SU) 
PION-DEUTERON INTERACTIONS 
Nuclear Models 
Contributions of double-A and other two-nucleon mechanisms 
to pionic pion production on the deuteron, 11:21551 
(RA;US) 
PION-NUCLEON INTERACTIONS 
Effective pp—-nA** coupling potential, 11:21435 (RA;US) 
Charge Exchange 
Pion-induced non-analog double charge exchange, 11:21453 
(RA;US) 
Coulomb Excitation 
Theory of Coulomb interactions in the intermediate states of 
pion-nucleus scattering, 11:21519 (RA;US) 
Delta-1236 Resonances 
Microscopic background calculations for Gamow-Teller 
resonances, 11:21532 (RA;US) 
Intermediate Resonance 
Theory of Coulomb interactions in the intermediate states of 
pion-nucleus scattering, 11:21519 (RA;US) 
Isobar Model 
Isobar-doorway model of the *O(7*,pp)'*N reaction, 
11:21452 (RA;US) 
N*Resonances 
Effect of effective delta-nucleon interaction on the ratio of the 
isoscalar and isovector excitation cross section in the 
12C(ar*,/sup +'/) reaction, 11:21455 (RA;US) 
Nuclear Models 
i ic derivation of the spin-isospin Landau parameter g’ 
for nucleons and A-isobars, 11:21533 (RA;US) 


Possible quark manifestation in 7D vector — 7D vector 
observables, 11:21528 (RA;US) 
P Invariance 
Polarization effects in direct and inverse boson 
electroproduction on nucleons in QCD, 11:21322 (RA;SU;In 
Russian) 
Quark Model 
Quark dynamics in the 7NN system, 11:21555 (R;US) 
Weak Neutral Currents 
Polarization effects in direct and inverse boson 
electroproduction on nucleons in QCD, 11:21322 (RA;SU;In 
Russian 
PION-PION INTERACTIONS 
Boson-Exchange Models 
NN, NA and AA interactions, 11:21542 (RA;US) 
PIONS 


See also COSMIC PIONS 
PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Absorption 

Double-A excitation in the pion absorption, 11:21535 (RA;US) 

Isospin dependence of pion aaaae by nucleon pairs, 
11:21552 (RA;US) 


Pion radiative capture and charge exchange in the A 
resonance, 11:21522 (RA;US) 
Charge Exchange 
Pion radiative capture and charge exchange in the A 
resonance, 11:21522 (RA;US) 
Correlations 
On interference correlations for a large number of identical 
pions, 11:21337 (R;SU;In Russian) 
Reactions 


Pion photo- and electroproduction on light nuclei, 11:21546 
(RA;US) 


Interactions 
Explicit model for the two- and three-pion exchange 
contribution to the NN interaction, 11:21524 (RA;US) 
Interference 
On interference correlations for a large number of identical 
pions, 11:21337 (R;SU;In Russian) 
Multiple Production 
Measurement of pions and light fragments in 0.8 GeV/nucleon 
La + La collisions, 11:21277 (RA;US) 
Nuclear compression effects on pion production in nuclear 
collisions, 11:21348 (RA;US) 
Pion production as a probe of the nuclear matter equation of 
state, 11:21341 (RA;US) 
Pair Production 
Two-pion correlations in heavy ion collisions, 11:21281 
(RA;US) 
Particle Production 
Direct electron production, 11:21287 (RA;US) 
Phenomenological calculation of invariant cross sections of 7- 
meson production in pp- and pC-interactions at 70 GeV, 
11:21336 (R;SU;In Russian) 
Pion interferometry studies of relativistic heavy-ion collisions 
using the intranuclear cascade model, 11:21343 (RA;US) 
Pion spectra at 0 degrees in coincidence with projectile 
ts in 800 MeV/nucleon 57/'*°La induced reactions, 
11:21279 (RA;US) 
Photonuclear Reactions 
Pion pote and electroproduction on light nuclei, 11:21546 


in 1.05 GeV/nucleon “Ca + 

“Ca oleae 11:21280 (RA;US) 

Particle Production 

Momentum and angular characteristics of 7 mesons and 

protons produced in nucleus-nucleus interactions at 4.2 
GeV/c per nucleon as functions of a target minimal mass, 
11:21273 (R;SU;In Russian) 

Polarizability 

Induced anapole (toroid) moments, a new type of polarizability 
and some related effects, 11:21334 (R;SU) 





PIONS NEUTRAL 


Neutral pion photoproduction from deuteron at 90°, 120° and 
130° CM ot ee. 11:21271 (R;JP) 
Some recent results at the Saclay electron linear accelerator, 
11:21438 (R;FR;In French) 
PIONS PLUS 
Multiple Production 
Midrapidity pion production in 1.05 GeV/nucleon “Ca + 
“Ca collisions, 11:21280 (RA;US) 
Particle Production 
Study of the spin dependence of proton- 
production reactions, 11:21264 (R;US) 


Induced anapole (toroid) moments, a new type of polarizability 
and some related effects, 11:21334 (R;SU) 
PIPE JOINTS 


Infrared Thermography 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 
Stress Analysis 
Stress and deformation analysis of a tube and coupling device, 
11:20355 (BA;US) 
Ultrasonic Testing 
Itai eelll chins euiiatn tf a takigsind exces tendan: 
11:20355 (BA;US) 
Ultrasonic and thermographic examination of composite 
tubular joints, 11:20426 (BA;US) 


Leaks 
Field-testing results on the sonic leak pinpointer, 11:19127 
(R;US) 


Magnetic Properties 
Ferromagnetic hi is and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Magnetic Testing 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 


Magnetization 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Noise Pollution Abatement 
Effectiveness of compensators as silencers in liquid piping, 
ar (R;DE;In German) 


icecinsanss sidi daidieiss vanmbesibiigidsishaatihes 
expectancy of pipelines, 110000 (RsOEte Goruan 
Stress Analysis 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Research on stresses in buried gas pipelines subject to 
combined loadings, 11:19126 (R;US) 


See also DRILL PIPES 
MARINE RISERS 


Acoustic Emission Testing 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test itoring and reactor hot 
functional, 11:20010 (BA;US) 
Crack Propagation 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 
Erosion 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, September-November 1985, 
11:19050 (R;US) 


the life 


Optical nondestructive evaluation of pipe inner wall condition, 
11:20681 (BA;US) 
Materials Testing 
Simplified standard test method for district heating pipes. A 
proposal, 11:20636 (R;SE;In Swedish) 
Stress corrosion cracking resistance of alternative reheater tube 
materials, 11:20293 (R;SE) 
Nondestructive Testing 
ive evaluation of pipe inner wall condition, 


Optical nondestructive 
11:20681 (BA;US) 
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On-Line Measurement Systems 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test i and reactor hot 
functional, 11:20010 (BA;US) 
Shock Absorbers 
Aging and service wear of hydraulic and mechanical snubbers 
used on safety-related piping and components of nuclear 
power plants. Phase I study. Volume 1, 11:19909 (R;US) 
Welded Joints 
Siamese imaging technique for quasi-vertical type (QVT) 
defects in nuclear reactor piping, 11:19912 (R;US) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
See also PLANETARY MAGNETOSPHERES 
Clouds 
Modeling analysis program for the JPL table mountain Io 
sodium cloud. Interim Report, 1 June-31 August 1985, 
11:21202 (R;US) 
Data Analysis 
Modeling analysis program for the JPL table mountain Io 
sodium cloud. Interim Report, 1 June-31 August 1985, 
11:21202 (R;US) 
Sodium 
Modeling analysis program for the JPL table mountain Io 
sodium cloud. Interim Report, 1 June-31 August 1985, 
11:21202 (R;US) 
PLANETARY MAGNETOSPHERES 
Ion Density 
Energetic ions upstream of Jupiter's bow shock, 11:21214 
(J;US) 
PLANT GROWTH 
Computerized Simulation 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:19456 (R;US) 
Mathematical Models 
Mathematical modelling of energy forest growth. An outline, 
11:19488 (RA;SE) 
Modelling potential energy forest production, 11:19490 
(RA;SE) 
Simulation model for photosynthesis and growth in short- 
rotation plantations, 11:19492 (RA;SE) 
Seasonal Variations 
Growth behaviour and anatomy of meristems in Salix, 11:19491 
(RA;SE) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Atomic Ions 
Numerical analysis on the ion species ratios in a steady state 
hydrogen plasma, 11:21653 (R;JP) 
Particle Transport 


Effects of neutrals on particle transport of a plasma, 11:21648 
(R;JP) 
Computerized Control Systems 
TFTR power conversion and plasma feedback systems, 
11:21796 (BA;US) 


Data Processing 
FORTRAN plotting subroutines for the space plasma 
laboratory, 11:21221 (RA;US) 
Diffusion 
Turbulent diffusion for the radial twist map, 11:21652 (R;JP) 
Friction 
Effects of neutrals on internal forces and thermal conduction 


of a plasma in a magnetic field, 11:21656 (R;JP) 
Ton-Atom Collisions 


Effects of neutrals on internal forces and thermal conduction 
of a plasma in a magnetic field, 11:21656 (R;JP) 


FORTRAN plotting subroutines for the space plasma 
laboratory, 11:21221 (RA;US) 
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Molecular Ions 
Numerical analysis on the ion species ratios in a steady state 
hydrogen plasma, 11:21653 (R;JP) 
leutral Particles 


Effects of neutrals on particle transport of a plasma, 11:21648 
(R;JP) 
Physical Radiation Effects 
PLACES (Position Location and Communication Effects 
Simulations) Beacon experiment test results. Technical 
report, 1 May 1981-1 August 1984, 11:21218 (R;US) 
Population Inversion 
Population inversion in a recombining hydrogen plasma 
interacting with a helium gas, 11:21657 (R;JP) 


Thermodynamics 
Effects of neutrals on internal forces and thermal conduction 
of a plasma in a magnetic field, 11:21656 (R;JP) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Electrostatics 
Magnetoelectrostatic confinement in RSX-I, 11:21712 (;IT) 
Mathematical Models 
Semi-empirical models of H-mode discharges, 11:21681 (J;AT) 
Toroidal Configuration 
Magnetoelectrostatic confinement in RSX-I, 11:21712 G;IT) 
PLASMA DIAGNOSTICS 
Cameras 
Visible-light imaging MHD studies of the edge plasma in the 
JIPP-T-IIU tokamak, 11:21650 (R;JP) 
Emission Spectroscopy 
Detection of neutral hydrogen atoms in a fusion plasma, 
11:21674 (;NL) 


Visible-light imaging MHD studies of the edge plasma in the 
JIPP-T-ITU tokamak, 11:21650 (R;JP) 
Ion Temperature 
Tokamak ion temperature determination via CW far-infrared 
laser scattering from externally excited ion Bernstein waves, 
11:21685 (J;AT) 
Lasers 
Tokamak ion temperature determination via CW far-infrared 
laser scattering from externally excited ion Bernstein waves, 
11:21685 (J;AT) 
Mass Spectrometers 
Long-term changes in the sensitivity of quadrupole mass 
spectrometers, 11:21670 (R;US) 
Neutral Atom Beam Injection 
Alpha-particle diagnostics with high energy neutral beams, 
11:21659 (R;JP) 
Nuclear Reaction Yield 
Thermonuclear reaction neutrons and di tics of laser 
target substance mixing, 11:21742 (RA;SU;In Russian) 
Barrier Detectors 


Cooled surface barrier detectors test experiment on T-10 
tokamak, 11:21645 (R;RO) 
Thomson Scattering 
Relative sensitivity calibration of Thomson scattering device 
using LED lamp, 11:21660 (R;JP;In Japanese) 
X Radiation 
Emission in the 50-80-A region from highly ionized silver in 
Princeton Large Torus tokamak plasmas, 11:21245 (J;US) 
X-Ray Spectra 
Evaluation method of electron velocity distribution from soft-x 
ray radiation in lower hybrid current drive 
experiment, 11:21662 (R;JP;In Japanese) 
X-Ray Spectroscopy 
Charge exchange observations and analysis in the DITE 
tokamak, 11:21711 (J;NL) 
PLASMA DISRUPTION 
Electric Fields 
Catastrophe in plasma focus evolution, 11:21744 (R;JP) 
Wall Loading 
ail caine detect sthtien enum hcinaiiaiien 
disruptions, 11:21651 (R;JP) 
PLASMA FOCUS 
Electric Fields 
Catastrophe in ome focus evolution, 11:21744 (R;JP) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 


PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SCRAPE-OFF LAYER 
Reflection 
Plasma particle and energy reflection at a wall with an 
obliquely incident magnetic field, 11:21689 (J;AT) 
Wall Effects 
Plasma particle and energy reflection at a wall with an 
obliquely incident magnetic field, 11:21689 (J;AT) 
PLASMA SHEET 
Ton Mobility 
Observations of large scale ion conic generation with DE-1, 
11:21219 (R;US) 
PLASMA SIMULATION 
Study of a plasma created by an accelerated proton beam for 
the characterization of a nuclear pumped laser medium, 
11:20649 (R;FR;In French) 
PLASMA SWITCHES 
Breakdown 
Development tests of a 6 mv, multistage gas switch for PBFA 
II, 11:21822 (BA;US) 
Performance Testing 
Development tests of a 6 mv, multistage gas switch for PBFA 
II, 11:21822 (BA;US) 
PLASMA WAVES 
Al 
Absorption of cyclotron waves at down-shifted frequencies by 
an energetic electron tail in the PLT tokamak, 11:21683 
G;AT) 
Charged Particles 
Relativistic v-vectorsub(p) x B-vector acceleration of charged 
particles by an obliquely propagating electrostatic wave, 
11:21647 (R;JP) 
Saturation 
Analytical and numerical studies of plasma beat waves, 
11:21638 (RA;XC) 
Wave 
Absorption of cyclotron waves at down-shifted frequencies by 
an energetic electron tail in the PLT tokamak, 11:21683 
G;AT) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Performance 
Study of transfer and breakup reactions with the plastic box, 
11:20826 (RA;US) 
PLASTICS 
See also ARAMIDS 
LUCITE 
POLYSTYRENE 
POLYURETHANES 
THERMOPLASTICS 
Corrosion Resistance 
Using plastics in waste heat recovery, 11:20193 (BA;US) 
Physical Properties 
Using plastics in waste heat recovery, 11:20193 (BA;US) 
Uses 
Using plastics in waste heat recovery, 11:20193 (BA;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Atom Transport 
The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 
Carbon Additions 
Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 
Effects 
Spectroscopy of metal/titania systems. Technical report, 1 
January-31 December 1985, 11:19389 (R;US) 


The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 
Sorptive Properties 
Electron stimulated desorption of nitrogen oxides on Pt(100) 
surfaces, 11:20550 (R;DE;In German) 





PLATINUM 
Sorptive Properties 


Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

PLATINUM 195 
E2-Transitions 

Electric quadrupole transition rates in *Pt and the O(6) 

boson-fermion symmetry, 11:21509 (J;NL) 
PLATINUM 195 TARGET 
Alpha Reactions 

Electric quadrupole transition rates in 1° Pt and the O(6) 

boson-fermion symmetry, 11:21509 (J;NL) 
PLATINUM COMPOUNDS 


Response 
Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 
PLATINUM METALS 
See also PALLADIUM 
PLATINUM 
RHODIUM 
RUTHENIUM 
Imports 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Supply Disruption - 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
PLEISTOCENE EPOCH 
See QUATERNARY PERIOD 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Carrent-Drive Heating 
Angular distribution of the bremsstrahlung emission during 
lower hybrid current drive on PLT, 11:21676 (J;AT) 
Ion Temperature 
Princeton Large Torus (PLT), 11:21695 (J;AT) 
Plasma Waves 
Absorption of cyclotron waves at down-shifted frequencies by 
an energetic electron tail in the PLT tokamak, 11:21683 
G;AT) 


Princeton Large Torus (PLT), 11:21695 (J;AT) 
PLUGS 
See CLOSURES 
PLUMES 
Diffusion 

Analysis of ARAC participation in the Idaho field experiment, 
11:20914 (R;US) 

Desert Tortoise series data report: 1983 pressurized ammonia 
spills, 11:20912 (R;US) 

Introduction of plume rise capability into the transport and 
diffusion codes of the ARIES/ARAC emergency response 
systems (ARAC; ARIES), 11:20913 (R;US) 

Flow Models 

Modelling of bubble plumes from subsea blowouts, 11:19093 

(R;NO) 


Digital imaging of smoke plumes, 11:20918 (BA;US) 
Three-Dimensional Calculations 
Introduction of plume rise capability into the transport and 
diffusion codes of the ARIES/ARAC response 
systems (ARAC; ARIES), 11:20913 (R;US) 
PLUTONIC ROCKS 
See also GRANITES 
Rock Mechanics 
Summary of work at the AECL research site near 
Atikokan, Ontario, 11:21140 (R;CA) 
PLUTONIUM 
Absorption 
Performance assessment of refractory samples in the Los 
Alamos Controlled Air Incinerator, 11:20389 (R;US) 


Spectroscopy 
Evolution of containment facilities for spectroscopic analysis at 
Rockwell Hanford Onerations, 11:20529 (BA;US) 
Chemical Reactions 
Liquid plutonium reaction with titanium, 11:20277 (R;US) 
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Emission Spectroscopy 
Evolution of containment facilities for ic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 
Environmental Impacts 
Predicted erosion and sediment delivery of fallout plutonium, 
11:20948 (BA;US) 
Fallout 
Predicted erosion and sediment delivery of fallout plutonium, 
11:20948 (BA;US) 


Distribution of plutonium and americium beneath a 33-yr-old 
liquid waste disposal site, 11:20936 (J;US) 

FY-1984 annual report: spent fuel and UO: source term 
evaluation results, 11:20387 (R;US) 

Neutron Reactions 

Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 

Quantitative Chemical Analysis 

Determination of uranium in plutonium solutions by laser 
induced fluorescence, 11:20534 (BA;US) 

Fission track method for uranium analysis, 11:20472 (R;US) 

Radiation Absorption Analysis 

Three-energy gamma-ray absorptiometer (TEGA) for 
nondestructive assay of plutonium and uranium in solution, 
11:20485 (R;US) 

Recovery 

Actinide recovery from pyrochemical residues, 11:19149 
(R;US) 

Recovery of U/Pu in radioactive wastes by incineration in 
molten sulfates and electrolysis. Application to uranium 
mainly, 11:19220 (R;LU;In French) 

Removal 

Actinide removal from waste solutions by ferrite treatment, 
11:19271 (BA;US) 

Resonance Ionization Mass Spectroscopy 

Isotopic measurements of uranium and plutonium by resonance 
ionization mass spectrometry, 11:20532 (BA;US) 

Separation Processes 
Decontamination of Johnston Island Coral: a preliminary 
study, 11:19243 (R;US) 
Solvent Extraction 
Determination of uranium in plutonium solutions by laser 
induced fluorescence, 11:20534 (BA;US) 
PLUTONIUM 239 

Alpha Spectroscopy 
Analytical measurements of actinide migration in 

simulated basalt HLW repository, 11:20507 (BAUS) 

Emission Spectroscopy 
Inductively coupled plasma for atomic emission 

at the Savannah River Plant, 11:20478 (R;US) 

Gamma Spectroscopy 
Analytical measurements of actinide migration in a laboratory- 

simulated basalt HLW repository, 11:20507 (BA;US) 

Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission spectroscopy 

at the Savannah River Plant, 11:20478 (R;US) 

X-Ray Spectroscopy 

Analytical measurements of actinide migration in a 
simulated basalt HLW repository, 11:20507 (BA;US) 
PLUTONIUM 241 TARGET 

Neutron Reactions 

Evaluation of neutron nuclear data of **Pu for JENDL-2, 
11:21514 (R;JP) 
PLUTONIUM 242 
Emission Spectroscopy 
A new facility for high resolution inductively coupled plasma- 
atomic multielement emission spectroscopy of radioactive 
materials, 11;20528 (BA;US) 
PLUTONIUM ALLOYS 

Phase Diagrams 

Pu-Th (plutonium-thorium) system, 11:20320 (J;US) 
PLUTONIUM DIOXIDE 

Emission 
Inductively coupled plasma for atomic emission 

at the Savannah River Plant, 11:20478 (R;US) 
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Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
PLUTONIUM ISOTOPES 


See also PLUTONIUM 239 
PLUTONIUM 242 
Mass 


Spectroscopy 
A state-of-the-art mass spectrometer system for determination 
of uranium and plutonium isotopic distributions in process 
samples, 11:20541 (BA;US) 
PLUTONIUM NITRATES 
Uptake 
Comparative plant uptake of plutonium-239 added to soil in the 
oxide vs the nitrate form, 11:20947 (R;US) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 


Comparison of long-term retention of plutonium oxide in lung 
based on excretion data with observed lung burdens at 
autopsy, 11:21062 (R;US) 


Comparative plant uptake of plutonium-239 added to soil in the 
oxide vs the nitrate form, 11:20947 (R;US) 
PMMA 
Molecular Structure 
Small angle neutron scattering study on a polymer blend: 
characterization of the deformation behavior, 11:20432 
(R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CHARGE 
Equations of Motion 
Motion of a classical spinning point particle in a Riemann- 
Cartan space-time, 11:21635 (R;BR) 
Projective constrained variational principle for a classical 
particle with spin, 11:21633 (R;BR) 
General Relativity Theory 
Motion of a classical spinning point particle in a Riemann- 
Cartan space-time, 11:21635 (R;BR) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIMETERS 
Design 
Main ring polarimeter at KEK 12 GeV PS, 11:20766 (R;JP) 
Performance 


Main ring polarimeter at KEK 12 GeV PS, 11:20766 (R;JP) 
POLARIZED BEAMS 


Depolarization 
Simple analytic formula for the strength of spin depolarizing 
resonance, 11:20732 (R;US) 
POLARIZED PRODUCTS 
Use only for indexing the products of nuclear reactions or particle 
interactions. 
Methods 
Nuclear-spin polarization of heavy ions produced by tilted foils 
and detected by Coulomb excitation, 11:21432 (RA;JP) 
POLICY 
See ENERGY POLICY 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Inhalation 
Isotopic study of the inhalation toxicology of oxidants, 
11:21012 (R;US) 
POLLUTION ABATEMENT 
Use this term for itmes that involve the prevention of pollutants at 
the source. 
See also AIR POLLUTION ABATEMENT 
Control 


Evaluation of measures to reduce emissions, 11:20039 (R;DE;In 
German) 
Technology Assessment 
Evaluation of measures to reduce emissions, 11:20039 (R;DE;In 


German) 
POLLUTION CONTROL EQUIPMENT 
See also ELECTROSTATIC PRECIPITATORS 


POLYCYCLIC AROMATIC HYDROCARBONS 
Reduction 


SCRUBBERS 


Cost effective air pollution control for geothermal power 
plants, 11:19591 (BA;US) 
Fabric Filters 
Development of advanced ESFF (electrical stimulation of 
fabric filtration) technology. Final report, May 1982-May 
1985, 11:20908 (R;US) 
Marketing 
Mobile-source emissions analysis for California. Volume 1. 
Final report, 1982-85, 11 20887 (R;US) 
Mobile-source-emissions analysis for California. Volume 2. 
Final report, 1982-85, 11 20888 (R;US) 
Pilot Plants 
Evaluation of pilot-scale pollution control devices for 
hazardous-waste incineration, 11:20879 (R;US) 
POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 
Economics 
Estimating macroeconomic effects of proposed safety and 
environmental regulations using the new DRI annual model 
of the U.S. economy, 11:20046 (BA;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLOIDAL DIVERTORS 
See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Research Programs 
Overview of the modification to the Poloidal Divertor 
Experiment (PDX) to produce the Princeton Beta 
Experiment (PBX), 11:21792 (BA;US) 
POLONIUM 210 
Radiation Monitoring 
Transfer coefficients of ?"°Po from livestock feed to meat and 
eggs, 11:20944 (RA;IL) 
POLYACRYLONITRILE 
See NITRILES 
POLYAMIDES 
See also POLYURETHANES 
Study of equilibrium properties of CR(III)-polyacrylamide gels 
by swelling measurement and equilibrium dialysis, 11:19080 
(BA;US) 
POLYCRYSTALS 
Acoustic Testing 
Elastic wave propagation through polycrystals, 11:20683 
(BA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Air Pollution Monitoring 
Comprehensive assessment of the specific compounds present 
in combustion processes. Volume 2. Design for a national 
survey of emission of specific compounds from coal fired- 
utility boiler plants. Final report, 11:19837 (R;US) 
Development and testing of a procedure for collection and 
analysis of polycyclic aromatic hydrocarbons (PAH) from 
flue gas of oil-fired heating units. Final report, 11:20873 
(R;DE;In German) 
Concentration 
Aerosol sampling and characterization in the developing US 
oil shale industry, 11:19139 (BA;US) 
Fluorescence Spectroscopy 
Versatility of laser induced fluorescence line narrowing in 
chemical analysis, 11:20526 (BA;US) 
Photoacoustic Spectroscopy 
Matrix-isolation photoacoustic spectroscopy, 11:20525 (BA;US) 
Quantitative Chemical Analysis 
Combination of chemical reduction and tandem mass 
for the characterization of sulfur-containing 
fuel constituents, 11:19006 (J;US) 
Determination of single polynuclear aromatics in refinery 
effluents, 11:19398 (R;DE;In German) 
Reduction 
Combination of chemical reduction and tandem mass 
for the characterization of sulfur-containing 
fuel constituents, 11:19006 (J;US) 





POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Reactions 
Structure and reactivity of a Wyodak subbituminous coal. 
Final report, 11:19023 (R;US) 
Molecular Structure 
Small angle neutron scattering study on a polymer blend: 
characterization of the deformation behavior, 11:20432 
(R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 


Agglomeration 
Fundamental study in support of the understanding of the 
agglomeration of coal in coal gasifiers, 11:18968 (R;US) 


Biodegradation 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 


Strength 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 


Waste Form Evaluation Program. Final report, 11:20430 

(R;US) 

Materials Testing 
Simplified standard test method for district heating pipes. A 
proposal, 11:20636 (R;SE;In Swedish) 
Neutron Spectroscop: 

Study on the total and inelastic cross sections of neutron 
interactions with (~-CHsub(2)-)sub(n) and (-CDsub(2)-)sub(n) 
in the energy range of approximately 10sup(-4) - 10sup(-7) 
eV by a very-cold-neutron spectrometer, 11:20484 
(RA;SU;In Russian) 

Physical Radiation Effects 

Waste Form Evaluation Program. Final report, 11:20430 

(R;US) 
Thermal Cycling 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
POLY(SOBUTYLENE OXIDE) 
See EPOXIDES 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERIZATION 
Fluid Mechanics 

Evidence of nonuniqueness and oscillatory solutions in 

computational fluid mechanics, 11:21252 (R;US) 
POLYMERS 


See also ELASTOMERS 
SILICONES 


Materials 
Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 


Current and future engine applications of Gr/PI composites, 
11:20414 (RA;US) 


Electrochemical characterization of surface-bound redox 
polymers derived from 1,1'-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl}cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 

Hi 

Electrochemical characterization of surface-bound redox 
polymers derived from 1,1’-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 


Surface protection of graphite fabric/PMR-15 composites 
subjected to thermal oxidation, 11:20411 (RA;US) 
Mass Spectroscopy 
Detection of mass 16 241 ions by Fourier-transform mass 
spectrometry, 11:20502 (J;US) 


High Temperature Polymer Matrix Composites, 11:20410 
(R;US) 
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NMR Spectra 
NMR evidence for the molecular stability of production 
fluorocarbon polymers under isothermal aging at 70°C, 
11:20845 (R;US) 
. Nuclear Magnetic Resonance 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
Physical Radiation Effects 
Aging of nuclear power plant safety cables, 11:20435 (R;US) 
Redox Reactions 
Electrochemical characterization of surface-bound redox 
polymers derived from 1,1’-bis[((3- 
(triethoxysilyl)propyl)amino)carbonyl]cobaltocenium: charge 
transport, anion binding, and use in photoelectrochemical 
hydrogen generation, 11:19385 (J;US) 


Direct thickeners for mobility control of CO2 floods, 11:19071 
(J;US) 
Structural Chemical Analysis 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNOMIALS 
Variational Methods 
Variational principles and orthogonal polynomials, 11:21424 
G;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
Diffusion 
Preliminary estimate of the diffusion constant of polystyrene 
during film formation from the latex, 11:20431 (R;US) 
Latex 
Preliminary estimate of the diffusion constant of polystyrene 
during film formation from the latex, 11:20431 (R;US) 
Molecular Structure 
Preliminary estimate of the diffusion constant of polystyrene 
during film formation from the latex, 11:20431 (R;US) 
Surface Tension 
Interfacial tension of demixed polymer solutions, 11:20577 
(R;US) 
Swelling 
Radii of gyration and screening lengths of polystyrene in 
toluene as a function of concentration, 11:20437 (J;US) 
POLYTETRAOXANE 
See HETEROCYCLIC OXYGEN COMPOUNDS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POL 
Acoustic Testing 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 
Materials Handling 
Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 
Materials Testing 
Simplified standard test method for district heating pipes. A 
proposal, 11:20636 (R;SE;In Swedish) 
P 
Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 
Shock Waves 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 
Sorptive Properties 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 


Properties 
Self-contained, rigid-foam placement tool for plugging lost- 
circulation zones, 11:19602 (BA;US) 
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PONDS 


See also SETTLING PONDS 
SOLAR PONDS 


Mathematical Models 
Comparison of model forecasts with measured effects of a 
synthetic oil in pond ecosystems, 11:20960 (R;US) 
POOLS 
See PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Disease Resistance 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 
Plant Breeding 
Short-rotation poplar culture in the pacific Northwest: 
components of a genetic program, 11:19476 (RA;SE) 
Plant Growth 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 
POPULATION INVERSION 
Recombination 
Population i inversion in a recombining hydrogen plasma 
interacting with a helium gas, 11:21657 (R;JP) 
POROUS MATERIALS 
Explosive 


Fracturing 
Flow of cavity gas along fractures, cable bundles, and grouted 
cables, 11:20852 (R;US) 


Fracturing 
Flow of cavity gas along fractures, cable bundles, and grouted 
cables, 11:20852 (R;US) 


Diffusion of gases in porous solids: simulation and 
measurement. Final technical report, 11:20547 (R;US) 
PORPHYRINS 
See also CHLOROPHYLL 
Electronic Structure 
Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 
Photochemical Reactions 
ee ee 
based transition metal complexes as 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 


Photochemistry 
Environmental effects on photoinduced electron transfer 
reactions, 11:19453 (R;US) 
Research Programs 
Investigation and optimization of fuel production using dye- 
based transition metal complexes as charge-transfer 
intermediates. Annual report, August 1984-August 1985, 
11:20459 (R;US) 
CEMENT 


Chemical Properties 
Characterization of four Class H high sulfate-resistant portland 
cements. Final report, 11:19180 (R;US) 
Hydrates 
Thermal stability of certain hydrated phases in systems made 
using portland cement. Final report, 11:19178 (R;US) 
Physical Properties 
Characterization of four Class H high sulfate-resistant portland 
cements. Final report, 11:19180 (R;US) 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 


Safeguards and security progress report, January-December 
1984, 11:19371 (R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
POSITRON SOURCES 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 
Diffusion 
Diffusion and localization of o-Ps in Dsub(2)O determined 
from positron annihilation in SDS micellar solutions, 
11:21241 (R;HU) 


Fracture Properties 


Ground States 
Hyperfine splitting of the ground state of positronium with the 
accuracy up to a6Ina, 11:21235 (RA;SU;In Russian) 


Diffusion and localization of o-Ps in Dsub(2)O determined 
from positron annihilation in SDS micellar solutions, 
11:21241 (R;HU) 


Evidence for fast positronium formation in glancing angle 
positron scattering, 11:21228 (R;US) 
POSITRONS 
Annihilation 
Positron annihilation in yttrium aluminium garnet 
irradiated with protons, 11:20444 (R;SU;In Russian) 
Positron annihilation study of boron-doped NisAl, 11:20309 
G;NL) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Atomization 
Laser enhanced ionization in glow discharge mass 
spectrometry, 11:20518 (BA;US) 
Chemical Reactions 
Structure and of a Wyodak subbituminous coal. 
Final report, 11:19023 (R;US) 
POTASSIUM 39 
Electromagnetic Form Factors 
Transverse-inelastic form factor of the first excited state in 
°K, 11:21484 (J;NL) 
POTASSIUM 40 
Gamma Spectroscopy 
Calibration-pad parameter assignments for in-situ gamma-ray 
measurements of radium, thorium, and potassium, 11:19348 
(R;US) 
Tissue Distribution 
Total body potassium measurement method, 11:21011 (R;US) 
POTASSIUM CARBIDES 


X-ray observation of a V3 x V3 superlattice in KCs at high 

pressure, 11:20559 (J;US) 
POTASSIUM CHLORIDES 
Argon 40 Reactions 

Pion interferometry studies of relativistic heavy-ion collisions 
using the intranuclear cascade model, 11:21343 (RA;US) 

Pion production as a probe of the nuclear matter equation of 
state, 11:21341 (RA;US) 

Transverse momentum analysis of collective motion in 
relativistic nuclear collisions, 11:21346 (RA;US) 

Two-gion conetations fa, heavy ton collisions, 11:21281 


Effects of irradiation on the blue bronzes Ksub(0.30) MoOs 
and Rbsub(0.30) MoOs, 11:20383 (R;FR) 
POTENTIAL SCATTERING 
Variational Methods 
Variational principles and orthogonal polynomials, 11:21424 
G;US) 
POTTING MATERIALS 


Study of within DC93-009 and DC93-029 silicone 
resin systems, 11:20433 (R;US) 
Hardness 
Study of degradation within DC93-009 and DC93-0239 silicone 
resin systems, 11:20433 (R;US) 
Viscosity 
Study of within DC93-009 and DC93-029 silicone 
resin systems, 11:20433 (R;US) 
POWDERS 
Bitar oe 


riaxial compression testing of powder in the low stress 
region, 11:21153 (TJ;GB) 





POWER AMPLIFIERS 
Power Range 100-1000 kW 


POWER AMPLIFIERS 
Power Range 100-1000 kW 
A high-power, solid-state RF source for accelerator cavities, 
11:20727 (J;US) 
POWER DEMAND 
Calculations 
HVAC simulation model for microcomputers (ESPRE) - 
(RP1775), 11:20128 (RA;US) 
Demand Factors 
Weather normalization of electricity sales and use of time 
varying coefficients: an application of EPRI RP1922 
(WENS) i in the Georgia Power Company, 11:20134 (RA;US) 
Energy Models 
Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 
F 


‘orecasting 
Helm utility early user report, 11:20201 (RA;US) 
Hourly Electric Load Model (RP1955): model overview and 
transfer, 11:20200 (RA;US) 
Load forecasting for small utility systems (RP1985), 11:20209 
(RA;US) 
PGandE's experience with the Hourly Electric Load Model, 
11:20203 (RA;US) 
Short-run forecasting of electricity sales: a comparison of new 
methodologies (RP2279), 11:20206 (RA;US) 
Utility application of COMMEND: Lincoln Electric System, 
11:20125 (RA;US) 
Mathematical Models 

Residential electricity demand and elasticity variation due to 

seasonality, 11:20C89 (BA;US) 
Research Programs 

Introduction: the Demand and Conservation Program, 
11:20197 (RA;US) 

Short-run forecasting of electricity sales: a comparison of new 
methodologies (RP2279), 11:20206 (RA;US) 

Weather normalization of electricity sales (RP1922), 11:20207 
(RA;US) 

Weather normalization of electricity sales and use of time 
varying coefficients: an application of EPRI RP1922 
(WENS) in the Georgia Power Company, 11:20134 (RA;US) 

Seasonal Variations 
summer energy consumption from homeowners 
attitudes, 11:20215 (J;US) 
Residential electricity demand and elasticity variation due to 
seasonality, 11:20089 (BA;US) 
POWER DISTRIBUTION SYSTEMS 

Automation 
Economics of distribution automation, 11:19843 (R;US) 

Control 
Athens automation and control experiment distribution 

automation project, 11:19840 (R;US) 

Control Systems 
Role a development system plays in electrical distribution 

automation experiments, 11:19841 (R;US) 

Power 
Performance of conventional power flow routines for real-time 

distribution automation applications, 11:19842 (R;US) 
POWER GENERATION 
See also COGENERATION 
Air Pollution Abatement 
Electrification: A prescription for the ills of atmospheric COn, 
11:20087 (J;US) 


Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
Control Systems 
Pitch angle control for power limitation, 11:19746 (RA;DE) 
Cost 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
Fuel Substitution 
Electrification: A prescription for the ills of atmospheric COs, 
11:20087 (J;US) 
Historical Aspects 
Energy in our future, 11:20034 (R;DE;In German) 
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Hourly Variations 
Effect variations in a wind power system, 11:19665 (R;DK;In 
Danish) 
POWER PLANTS 


Ser also FUEL CELL POWER PLANTS 
AYDROELECTRIC POWER PLANTS 
*LANTS 


Steam leveling in pulp and paper mills, 11:20179 (R;FI;In 
Finnish) 
Diesel Engines 
Optimal use of wind and diesel generation on a remote Scottish 
island, 11:19757 (RA;DE) 
Short-time behaviour of diesel-generators when integrated with 
wind energy converters, 11:19756 (RA;DE) 
Emergency Plans 
Emergency preparedness, 11:19833 (R;US) 
Field Tests 
Field tests and application potential of wind-diesel power 
plants and non-electric wind energy systems for remote and 
rural areas, 11:19763 (RA;DE) 
Hybrid Systems 
Dutch autonomous wind diesel system, 11:19758 (RA;DE) 
Field tests and application potential of wind-diesel power 
plants and non-electric wind energy systems for remote and 
rural areas, 11:19763 (RA;DE) 
Short-time behaviour of diesel-generators when integrated with 
wind energy converters, 11:19756 (RA;DE) 
Taipower’s wind energy project on the Chi Mei island, 
11:19759 (RA;DE) 
P 


Dutch autonomous wind diesel system, 11:19758 (RA;DE) 
Taipower’s wind energy project on the Chi Mei island, 
11:19759 (RA;DE) 
Wind Turbines 
Field tests and application potential of wind-diesel power 
plants and non-electric wind energy systems for remote and 
rural areas, 11:19763 (RA;DE) 
Optimal use of wind and diesel generation on a remote Scottish 
island, 11:19757 (RA;DE) 
Short-time behaviour of diesel-generators when integrated with 
wind energy converters, 11:19756 (RA;DE) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also BIG ROCK POINT REACTOR 
BR-3 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
EBR-2 REACTOR 
HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-3 REACTOR 
NINE MILE POINT-1 REACTOR 
N-REACTOR 
RANCHO SECO-1 REACTOR 
ROWE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 
SPACE POWER REACTORS 
THREE MILE ISLAND-2 REACTOR 
VHTR REACTOR 
WATTS BAR-1 REACTOR 
WWER-S REACTOR 
Data 
Licensed operating reactors. Status summary report, data as of 
November 30, 1985. Volume 9, No. 12, 11:19979 (R;US) 
Mechanical Structures 
Standard problems for structural computer codes, 11:19953 
(R;US) 
Pressure Vessels 
Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 
Primary Coolant Circuits 
Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 
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Reactor Accidents 
Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 
Reactor Materials 
Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 


Operation 
Licensed operating reactors. Status summary report, data as of 
November 30, i$$5. Volume 9, No. 12, 11:19979 (R;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Design 
An all solid state high voltage power supply for neutral beam 
sources, 11:21799 (BA;US) 
Electrical Faults 
TFTR Prototype Neutral Beam Power Supply operating 
results, 11:21800 (BA;US) 
Performance Testing 
TFTR Prototype Neutral Beam Power Supply operating 
results, 11:21800 (BA;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also AC SYSTEMS 
DC SYSTEMS 


INTERCONNECTED POWER SYSTEMS 
RANKINE CYCLE POWER SYSTEMS 


Pulses 
Study to assess the effects of high-altitude electromagnetic 
pulse on electric power systems. Phase I, final report, 
11:19827 (R;US) 


Technical and Economic Assessments of Electrochemical 
Energy Storage Systems. Volume 1. Executive summary. 
Final report, September 1978-May 1985, 11:20021 (R;US) 

Wind Power Plants 

TVA/DOE analysis of the operation of an electric power 
system with and without wind generation. Executive 
summary, March 1985, 11:19809 (R;US) 

POWER TRANSMISSION 
See also OVERHEAD POWER TRANSMISSION 
Protection Devices 

Discussions of papers presented at US-USSR symposium on 

EHV ac power transmission, 11:19839 (R;US) 
HVAC Systems 

Discussions of papers presented at US-USSR symposium on 

EHV ac power transmission, 11:19839 (R;US) 
Arresters 


Discussions of papers presented at US-USSR symposium on 
EHV ac power transmission, 11:19839 (R;US) 
POWER TRANSMISSION LINES 
Design 
Discussions of papers presented at US-USSR symposium on 
EHV ac power transmission, 11:19839 (R;US) 
Electric Conductors 
Discussions of papers presented at US-USSR symposium on 
EHV ac power transmission, 11:19839 (R;US) 
Electrical Insulation 
Discussions of papers presented at US-USSR symposium on 
EHV ac power transmission, 11:19839 (R;US) 
Foundations 
Determination of the movement of foundations of pylons for 
overhead high-voltage lines, 11:19845 (TJ;GB) 
PRECESSION 
Detection 
Microcomputer-based instrument for the detection and analysis 
of precession motion in a gas centrifuge machine, 11:19142 
(R;US) 
R 


Chemical Preparation 
Recent advances in the chemistry of positron emitters, 
11:20595 (R;US) 
PRESSES 


Internal rotary compression press for dewatering peat, 
11:19046 (R;US) 


Performance Testing 

Internal rotary compression press for dewatering peat, 

11:19046 (R;US) 
PRESSURE GAGES 
Seals 

Development of seals for a geothermal downhole intensifier-a 

progress report, 11:19609 (BA;US) 
PRESSURE REGULATORS 
Gas Burners 

Development of an electronically controlled valve series for 
gas-heated industrial furnaces for energy conservation. Final 
report, 11:20164 (R;DE;In German) 

PRESSURE VESSELS 
Acoustic Emission Testing 

Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 

Annealing 

Review of in-service thermal annealing of nuclear reactor 

pressure vessels, 11:19874 (BA;US) 
Charpy Test 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

Review of in-service thermal annealing of nuclear reactor 
pressure vessels, 11:19874 (BA;US) 

Crack Propagation 

Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 

The fati; and ductile fracture toughness 
behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 

Cracks 

Assessing surface cracks in thick-walled pressure vessels in 

accordance with the ASME code, 11:19913 (TJ;GB) 


Updated reevaluations of the dosimetry for reactor pressure 

vessel surveillance capsules, 11:19853 (R;US) 
Fabrication 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Fatigue 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Fracture Properties 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

Evaluation of life prediction for light water reactor pressure 
vessel and its relevant theme for the materials testing, 
11:19855 (R;JP;In Japanese) 

The fatigue-crack growth and ductile fracture toughness 
behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 

Impact Strength 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) *® 

In-Service 

Review of in-service thermal annealing of nuclear reactor 

pressure vessels, 11:19874 (BA;US) 
Lifetime 

Evaluation of life prediction for light water reactor pressure 
vessel and its relevant theme for the materials testing, 
11:19855 (R;JP;In Japanese) 





PRESSURE VESSELS 
Nondestructive Testing 


Nondestructive Testing 

Evaluation of life prediction for light water reactor pressure 
vessel and its relevant theme for the materials testing, 
11:19855 (R;JP;In Japanese) 

On-Line Measurement Systems 

Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test itoring and reactor hot 
functional, 11:20010 (BA;US) 

Physical Radiation Effects 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

Review of in-service thermal 
pressure vessels, 11:19874 (BA;US) 

Pipes 
ee 
intermediate test monitoring and reactor hot 
functional, 11:20010 (BA,US) 


Service Life 
ing the residual life of plant equipment - why worry?, 
11:19834 G;US) 
Temperature Effects 
The fatigue-crack growth and ductile fracture toughness 
behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Tensile Properties 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
Thermal Shock 
Format and content of plant-specific pressurized thermal shock 
safety analysis reports for pressurized water reactors, 
11:19995 (R;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Heat Transfer 
International conference on nuclear power: a global reality, 
11:19885 (R;US) 


of nuclear reactor 


Transport 
Some problems of the description of mass, energy, and linear 


momentum transport between parallel channels in reactor 
core, 11:19868 (R;HU;In Hungarian) 


International conference on nuclear power: a global reality, 
11:19885 (R;US) 
Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 
Leaks 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 
Mathematical Models 
Some problems of the description of mass, energy, and linear 
momentum transport between parallel channels in reactor 
core, 11:19868 (R;HU;In Hungarian) 
Transport Theory 
Some problems of the description of mass, energy, and linear 
momentum transport between parallel channels in reactor 
core, 11: 19868 (R;HU;In Hungarian) 
Two-Phase Flow 
Some problems of the description of mass, energy, and linear 
momentum between parallel channels in reactor 
core, 11:19868 (R;HU;In Hungarian) 
Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
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PROCESS SOLUTIONS 
Density 


Density and volume measurements of reprocessing plant feed, 
11:19369 (R;FR;In French) 
Volume 
Density and volume measurements of reprocessing plant feed, 
11:19369 (R;FR;In French) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION (HYDROGEN) 


ing milk production from feed intake in dairy cattle, 
11:21037 (R;US) 
PROLIFERATION 
Science and science fiction of reprocessing and proliferation, 
11:19370 (R;US) 
PROMPT NEUTRONS 
Multiplicity 
Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Flame 
Prediction of laminar flame properties of propane-air mixtures, 
11:19410 (J;US) 
Oxidation 
Comprehensive chemical kinetic reaction mechanism for 
oxidation and pyrolysis of propane and propene, 11:19413 
G;US) 


Production 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
Pyrolysis 
Comprehensive chemical kinetic reaction mechanism for 
oxidation and pyrolysis of propane and propene, 11:19413 
G;US) 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 
Density 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
Phase Studies 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 


Properties 
Quantum yields for photoreduction of Eu(III) and 
photooxidation of Eu(II) in alcohol, 11:20589 (R;US) 
Surface Tension 
Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 


Entrapment and mobilization of residual oil in bead packs, 
11:19083 (BA;US) 
PROPENE 
See PROPYLENE 
PROPULSION SYSTEMS 
Antimatter 
Some examples of propulsion applications using antimatter, 
11:20216 (R;US) 
Test Facilities 
Evaluation of a steady state MPD thruster test facility, 
11:20618 (R;US) 
PROPYL ALCOHOLS 
See PROPANOLS 
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PROPYLENE 
Oxidation 
Comprehensive chemical kinetic reaction mechanism for 
oxidation and pyrolysis of propane and propene, 11:19413 
GJ;US) 


Comprehensive chemical kinetic reaction mechanism for 
oxidation and pyrolysis of propane and propene, 11:19413 
(J;US) 

PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Evaluation 

Degraded effectiveness studies for major developmental 

systems and high-density items. Final report, 11:21830 


UV cured epoxide coating, 11:20454 (R;US) 
PROTEINS 
Biochemical Reaction Kinetics 
Effect of a high mobility group protein (HMG 17) on the 
structure of acetylated and control core HeLa cell 
chromatin, 11:20991 (J;NL) 
Molecular Structure 
Electrophoretic variant of a human fibroblast protein with 
characteristics of smooth muscle tropomyosin, 11:20992 
G;GB) 


Electrophoretic variant of a human fibroblast protein with 
characteristics of smooth muscle tropomyosin, 11:20992 
(J;GB) 

Heterogeneity of myofibrillar proteins in lobster fast and slow 
muscles: variants of troponin, paramyosin, and myosin light 
chains comprise four distinct protein assemblages, 11:20988 
(J;US) 

PROTO-CLEO STELLARATORS 
ICR Heating 

Results from the University of Wisconsin Torsatron/Stellarator 

programme, 11:21703 (J;AT) 
Plasma Confinement 

Results from the University of Wisconsin Torsatron/Stellarator 

programme, 11:21703 (J;AT) 
PROTON BEAMS 
Acceleration 

First acceleration test of polarized protons in KEK PS, 

11:20767 (R;JP) 
Beam Monitoring 

PBFA-I diode voltage measurements using a fast proton 

energy analyzer, 11:21818 (BA;US) 
PROTON REACTIONS 
Backscattering 


Elastic proton-deuteron backward scattering in one-nucleon- 
exchange approximation, 11:21445 (R;SU) 
Charge-Exchange Reactions 
Giant resonances, 11:21472 (RA;US) 
Elastic Scattering 
Elastic proton-deuteron backward scattering in one-nucleon- 
exchange approximation, 11:21445 (R;SU) 


Scattering 
Giant resonances, 11:21472 (RA;US) 
Knock-Out Reactions 
Cluster quasi-elastic knock-out reactions in a nondiffraction 
approximation, 11:21444 (R;SU;In Russian) 
Mechanism of the (p,a) reaction: pick-up or knock-out, 
11:21492 (R;GB) 
Nuclear structure studies with an intermediate energy heavy 
ion accelerator, 11:21561 (RA;US) 
Multiple Production 
Inelasticity distribution and its implications for many-particle 
production processes, 11 21356 { (RA;US) 
Nuclear stopping power, 11:21349 (RA;US) 
Rapidity density fluctuations, 11:21355 (RA;US) 
Pair Production 
Electron pair production study using the di-lepton 
spectrometer (DLS), 11:21286 (RA;US) 
Particle Production 
Direct electron production, 11:21287 (RA;US) 


PROTONS 
Multiple Production 


Phenomenological calculation of invariant cross sections of 7- 
meson production in pp- and pC-interactions at 70 GeV, 
11:21336 (R;SU;In Russian) 

Quasi-Elastic Scattering 

Cluster quasi-elastic knock-out reactions in a nondiffraction 

approximation, 11:21444 (R;SU;In Russian) 
Quasi-Free Reactions 

Quasi-free A isobar production in the ‘*C(p,d)'*C* reaction, 

11:21449 (RA;US) 
Spallation 

Fragment yields and phase coexistence in nuclear collisions, 

11:21595 (J;NL) 
PROTON SPECTROMETERS 

Initial processing proton spectra nn (n,p) and (n,np) reactions, 

11:20817 (RA;SU;In Russian) 
PROTON-ANTINEUTRON INTERACTIONS 
Annihilation 

Preliminary results from antineutron-proton annihilation cross- 
section measurements from 100-500 MeV/c at the AGS, 
11:21299 (BA;GB) 

Particle Production 

Preliminary results from antineutron-proton annihilation cross- 
section measurements from 100-500 MeV/c at the AGS, 

* 11:21289 (BA;GB) 

PROTON-ANTIPROTON INTERACTIONS 

Physics results from the CERN Super Proton Synchrotron 
proton-antiproton Collider, 11:21262 (R;CH) 

Study of minimum-bias-trigger events at Vs = 0.2 to 0.9 TeV 
with magnetic and calorimetric analysis at the CERN 
proton-antiproton collider, 11:21263 (R;XC) 


New results in the search for narrow states in the p anti p 
system below threshold, 11:21260 (R;CH) 
Diffraction Models 
Diffraction dissociation at the SPS Collider, 11:21261 (R;XC) 
Large-t elastic scattering and diffraction dissocation, 11:21290 
(R;NL) 
Elastic Scattering 
Experiments on anti pp elastic scattering at a collider and the 
model of rapid growth, 11:21316 (R;SU;In Russian) 
Large-t elastic scattering and diffraction dissocation, 11:21290 
(R;NL) 
Particle Production 
QCD prediction for charmonium production in p-barp 
collisions, 11:21369 (BA;GB) 
Pionization 
Correlation between transverse momentum and multiplicity for 
spherically exploding quark-gluon plasmas, 11:21368 (J;NL) 
Chromodynamics 


QCD prediction for charmonium production in p-barp 
collisions, 11:21369 (BA;GB) 
Reviews 
Proton antiproton physics, 11:21258 —, 
PROTON-DEUTERON INTERACTIO 
Particle Production 

Production mechanism of backward energetic protons studied 
from two-particle correlations in 800 MeV proton-nucleus 
collisions, 11:21278 (RA;US) 

PROTON-PROTON INTERACTIONS 
Particle Production 

Exchange degeneration and polarization in inclusive 
fragmentation processes p—>AK and p—Asub(c) anti D, 
11:21307 (R;SU) 

Phenomenological calculation of invariant cross sections of 7- 
meson production in pp- and pC-interactions at 70 GeV, 
11:21336 (R;SU;In Russian) 

Production mechanism of backward energetic protons studied 
from two-particle correlations in 800 MeV proton-nucleus 
collisions, 11:21278 (RA;US) 

Study of the spin ce of proton-proton pion 
production reactions, 11:21264 (R;US) 

PROTONS 
Multiple Production 

Composite particles and entropy production in relativistic 

nuclear collisions, 11:21340 (RA;US) 





Multiple Production 


Measurement of pions and light fragments in 0.8 GeV/nucleon 
La + La collisions, 11:21277 (RA;US) 
Production 


Momentum and angular characteristics of 7 mesons and 
protons produced in nucleus-nucleus interactions at 4.2 
GeV/c per nucleon as functions of a target minimal mass, 
11:21273 (R;SU;In Russian) 


Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and 
materials, 11:21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

PSEUDOSCALAR MESONS 


See also D MESONS 
F MESONS 
KAONS 
PIONS 


Flavor Model 
Hidden local symmetries from flavour anomalies of QCD, 
11:21338 (R;HU) 
PSI-3105 RESONANCES 
Radiative Decay 
Recent MA::K III results in radiative J/psi decays, 11:21295 
(R;US) 
PUBLIC BUILDINGS 
Energy Conservation 
Financing energy conservation in municipal and non-profit 
institutional buildings. Technical progress report, November 
1985-January 1986, 11:20116 (R;US) 
Energy Management 
Financing energy conservation in municipal and non-profit 
institutional buildings. Technical progress report, November 
1985-January 1986, 11:20116 (R;US) 
PUBLIC HEALTH 
Ambient ozone and human health: an epidemiologi 
Executive summary. Final report, 11:20901 (R;US) 
Ambient ozone and human health: an epidemiological analysis. 
Volume 2. Final report, 11:20902 (R;US) 
Ambient ozone and human health: an epidemiological analysis. 
Volume 3. Final report, 11:20903 (R;US) 
PUBLIC LANDS 
Deforestation 
Further investigation into constraints and economics of residue 
collection, 11:19442 (R;US) 
Resource Potential 
Further investigation into constraints and economics of residue 
collection, 11:19442 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 


analysis. 


ere Radiation 
5-millisecond pulsar, 11:21182 (RA;US) 
iuieeons pulsar, 11:21183 (RA;US) 
PULSE COMBUSTION 
Research Programs 


ECUT pulse combustion research program: a milestone report, 
11:20706 (R;US) 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULVERIZED FUEL ASH 


See FLY ASH 
PULVERIZED FUELS 
Storage 
Storage of chunk wood and fuel chips in bins, 11:19498 
(R;SE;In Swedish) 
PUMPS 
See also WATER PUMPS 
Efficiency 
How to adjust vertical turbine pumps for maximum efficiency, 
11:20181 (R;US) 
PURITY 
See IMPURITIES 
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PUSPATI TRIGA REACTOR 
See RTP REACTOR 
PWR TYPE REACTORS 
See also BR-3 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-3 REACTOR 
RANCHO SECO-1 REACTOR 
ROWE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WATTS BAR-1 REACTOR 


Containment Systems 

HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 

Insights gained from in-depth reviews of several industry 
generated PRAs, 11:19956 (R;US) 

LWR containment loading, performance, and failure modes: 
status versus uncertainties, 11:19858 (R;US) 

Melt expulsion and direct containment heating in realistic plant 
geometries, 11:19997 (R;US) 

Thirteenth water reactor safety research information meerting: 
proceedings. Volume 6, 11:19987 (R;US) 

Elements 


Results of the ACRR-DFR experiments, 11:20001 (R;US) 
Core Flooding Systems 
Characteristics of lower plenum injection reflood tests in 
SCTF Core-1, 11:19972 (R;JP) ~ 
Effects of upper plenum injection on thermo-hydrodynamic 
behavior under refill and reflood phases, 11:19971 (R;JP) 
Electrical Equipment 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
Failures 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 
Fuel Element Clusters 
Measurements of reactivity effects of distributed absorber rods 
and power distributions in a PWR-type fuel assembly, 
11:19866 (R;JP;In Japanese) 
Fuel Rods 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
In Core Instruments 
Proposed reactor coolant density monitor, 11:19863 (R;US) 
In-Service Inspection 
Integration of Nondestructive Examination (NDE) reliability 
and fracture mechanics. Semi-annual report, April-September 
1984. Volume 1, 11:19856 (R;US) 
Loss of Coolant 
Characteristics of lower plenum injection reflood tests in 
SCTF Core-1, 11:19972 (R;JP) 
Data report for the TPFL tee/critical flow experiments, 
11:19988 (R;US) 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
TRAC-PF1/MOD!1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 11:19978 (R;US) 
TRAC-PF1/MOD1 independent assessment: Dartmouth 
College air-water counter-current flow tests, 11:19871 
(R;US) 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 


Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 11:20000 (R;US) 

Coolability of LWR debris: a summary of the DCC 
experiments, 11:19996 (R;US) 

Melt expulsion and direct containment heating in realistic plant 
geometries, 11:19997 (R;US) 

TURC1: large scale metallic melt-concrete interaction 
experiments and analysis, 11:19993 (R;US) 

Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 11:19999 (R;US) 

Power Generation 

Nuclear energy in power supplies in the Soviet Union. Part II, 

11:19860 (TJ;GB) 
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Pressure Vessels 
Format and content of plant-specific pressurized thermal shock 
safety analysis reports for pressurized water reactors, 
11:19995 (R;US) 
Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 
Updated reevaluations of the dosimetry for reactor pressure 
vessel surveillance capsules, 11:19853 (R;US) 
Primary Coolant Circuits 
Some problems of the description of mass, energy, and linear 
momentum between parallel channels in reactor 
core, 11:19868 (R;HU;In Hungarian) 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 
Uncertaint, and sensitivity analysis of an upper plenum test 
problem for the MAEROS aerosol model, 11:19872 (R;US) 
Radioactive Aerosols 
Uncertainty and sensitivity analysis of an upper plenum test 
problem for the MAEROS aerosol model, 11:19872 (R;US) 
Radioactive Wastes 
Radioactive materials released from nuclear power plants. 
Annual report, 1982. Volume 3, 11:19922 (R;US) 
Reactor Accidents 
Format and content of plant-specific pressurized thermal shock 
safety analysis reports for pressurized water reactors, 
11:19995 (R;US) 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 
Hydrogen-combustion analyses of large-scale tests, 11:19977 
(R;US) 
lent assessment of TRAC-PF1 (Version 7.0), 
RELAPS/MOD!1 (Cycle 14), and TRAC-BD1 (Version 
12.0) codes using separate-effects experiments, 11:19990 
(R;US) 
Reactor Control Systems 
Effects of control system failures on transients, accidents, and 
core-melt frequencies at a Babcock and Wilcox pressurized 
water reactor, 11:19992 (R;US) 
Safety implications of control systems program at ORNL, 
11:19958 (R;US) 
Reactor Cooling Systems 
Proposed reactor coolant density monitor, 11:19863 (R;US) 
Reactor Core Disruption 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
Results of the ACRR-DFR experiments, 11:20001 (R;US) 
Reactor Cores 
Coolability of LWR debris: a summary of the DCC 
iments, 11:19996 (R;US) 
TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 11:19978 (R;US) 
Reactor Instrumentation 
Proposals for investigating instrument tube line breaks in 
water reactors, 11:19961 (R;US) 
Updated reevaluations of the dosimetry for reactor pressure 
vessel surveillance capsules, 11:19853 (R;US) 
Reactor Materials 
Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 
Reactor Operation 
TRAC User's Guide, 11:19994 (R;US) 
Reactor Safety 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 2, 11:19983 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 3, 11:19984 (R;US) 
Thirteenth water reactor safety research information meeting: 
proceedings. Volume 4, 11:19985 (R;US) 
Thirteenth water reactor safety research information meerting: 
Volume 6, 11:19987 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting: proceedings. Volume 5, 11:19986 (R;US) 


PYRIDINES 
X-Ray Spectroscopy 


Reactor Safety Experiments 
Characteristics of lower plenum injection reflood tests in 
SCTF Core-1, 11:19972 (R;JP) 
Effects of upper plenum injection on thermo-hydrodynamic 
behavior under refill and reflood phases, 11:19971 (R;JP) 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
Reactor Simulators 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 
Research Programs 
Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 
Self-Powered Neutron Detectors 
Proposed reactor coolant density monitor, 11:19863 (R;US) 
Spent Fuel Casks 
Preliminary analysis of the postulated changes needed to 
achieve rail cask capabilities at selected light water 
reactors, 11:19160 (R;US) 
Steam Generators 
Intergranular corrosion of steam generator tubes: field study, 
11:19864 (R;US) 
Microstructure, microchemistry, and microdeformation of 
Alloy 600 tubing. Final report, 11:20272 (R;US) 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
Thermal Shields 
Thermal shield support degradation in pressurized water 
reactors, 11:19861 (R;US) 
PYRIDINE 


Anomalous solvent transport in macromolecular coal networks. 
Quarterly technical report, December 1, 1985-March 1, 1986, 
11:19020 (R;US) 

PYRIDINES 
See also BIPYRIDINES 
PICOLINES 
PYRIDINE 
QUINOLINES 
Absorption Spectroscopy 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Adsorption 

[Determinating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 

Adsorption Heat 

[Determinating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 

Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 

Chemisorption 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

Desorption 

[Determinating of the surface reactivity of coal powders]. 
Final report (4t-butylpyridine; 2,6-di-t-butylpyridine; 3,5-di-t- 
butylphenol; 2,6-di-t-butylphenol), 11:19019 (R;US) 

Polarizability 

Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 

Structural Chemical Analysis 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 

X-Ray Spectroscopy 

Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 





Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 


See PYRITE 

PYROCATECHIN 
See PYROCATECHOL 

PYROCATECHOL 


Chenistry 
Fate of catechols in coal gasification condensate waters, 
11:18978 (R;US) 
PYROCHEMICAL REPROCESSING 
Residues 
Actinide recovery from pyrochemical residues, 11:19149 
(R;US) 
PYROLYSIS PRODUCTS 
See also CHARS 
Mass Spectroscopy 
Characterization of poly(etheretherketone) and 
diallylphthalate-fiberglass composites by combined 
thermogravimetry mass spectrometry (TG/MS) and 
ancillary techniques, 11:20488 (R;US) 
PYRRHOTITE 
Catalytic Effects 
Iron-catalyzed coal liquefaction: evidence for isothermal 
multiplicity, 11:18995 (R;US) 


Q 


Q CODES 


ive Evaluations 
Evaluation of PATRAN and Q/TRAN for thermal analyses of 


shipping containers, 11:20635 (R;US) 
QUADRUPOLE LINACS 
Construction 
Construction of the LITL cavity structure, 11:20758 (R;JP) 
QUANTUM CHROMODYNAMICS 
Calculation of quark condensate magnetic susceptibility by 
QCD sum rule method, 11:21327 (R;SU) 
Bag Model 
Triangular anomaly at a finite temperature in QCD, 11:21393 
(RA;SU;In Russian) 
Bose-Einstein Condensation 
Attractive force and condensation in quantum 
chromodynamics, 11:21413 (R;JP) 
Chiral Symmetry 
Critical coupling constant and a problem of chiral symmetry 
spontaneous breaking in quantum chromodynamics, 11:21395 
(RA;SU;In Russian) 
Triangular anomaly at a finite temperature in QCD, 11:21393 
(RA;SU;In Russian) 
Infrared Divergences 
On infrared asymptotics of quark propagator in light-like 
calibration, 11:21394 (RA;SU;In Russian) 
Jet Model 
Development of QCD jets emitted by color-singlet sources, 
11:21420 (J;NL) 
Function 


Hidden local symmetries from flavour anomalies of QCD, 
11:21338 (R;HU) 
Lattice Field Theory 
Epsilon beyond the naive mass spectrum, 11:21421 (J;NL) 
Lectures 


QCD, 11:21373 (RA;XC) 
Quantum chromodynamics near the confinement limit, 
11:21381 (R;US) 
OBE Model ' 
Attractive force and condensation in quantum 
chromodynamics, 11:21413 (R;JP) 
Production 


Hadron production in e* e~ annihilation. QCD and 
hadronization, 11:21357 (R;US) 
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Particle Rapidity 
Tree-string duality, 11:21358 (R;GB) 
Perturbation Theory 
QCD results for small x and for heavy flavor production, 
11:21305 (R;US) 
Phase Transformations 
Invisible axions and the QCD phase transition in the early 
Universe, 11:21208 (J;US) 
SU(3) phase transitions in the presence of light dynamical 
quarks, 11:21423 (J;NL) 
Propagator 
On infrared asymptotics of quark propagator in light-like 
calibration, 11:21394 (RA;SU;In Russian) 
Functional Equations 
Particular solution of a system of equations for lower Green 
functions in Abelian chromodynamics and parameters of 
gluon and quark condensates in QCD, 11:21385 (R;SU;In 
Russian) 
SU-2 Groups 
Gauge-invariant formulation of SU(2) gluodynamics, 11:21399 
(R;SU) 
Symmetry Breaking 
Critical coupling constant and a problem of chiral symmetry 
spontaneous breaking in quantum chromodynamics, 11:21395 
(RA;SU;In Russian) 
QUANTUM ELECTRODYNAMICS 
See also SCHWINGER-TOMONAGA FORMALISM 
Equations of Motion 
On exactly soluble model in quantum electrodynamics, 
11:21402 (R;SU) 
Multi-Photon Processes 
On exactly soluble model in quantum electrodynamics, 
11:21402 (R;SU) 
Schwinger-Tomonaga Formalism 
Dynamical variable and vacuum chiral properties in the 
Schwinger model, 11:21383 (R;SU) 
Testing 
QED experiments with few-electron very heavy ions, 11:21230 
(RA;US) 
QUANTUM FIELD THEORY 


See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 


Bound State 
Eigensolutions of the light-cone equation for a scalar field 
model, 11:21418 (J;US) 


Spontaneous compactification to non-symmetric spaces, 
11:21405 (R;HU) 
Dimensions 
Spontaneous compactification to non-symmetric spaces, 
11:21405 (R;HU) 
Gauge Invariance 
On loop space formulation of gauge theories, 11:21410 (R;GB} 
Many-Dimensional Calculations 
Spinors and discrete symmetries in higher dimensions, 11:21408 
(R;GB) 
Meetings 
Problems on high energy physics and quantum field theory. 
Vol. 1, 11:21254 (R;SU;In Russian) 
Solitons 
Fractional fermion number and its thermal effect, 11:21398 
(R;JP) 
Spinors 
Spinors and discrete symmetries in higher dimensions, 11:21408 
(R;GB) 
QUANTUM GRAVITY 
Classical Mechanics 
In favor of a Newtonian quantum gravity, 11:21629 (R;HU) 
Energy-Momentum Tensor 
Equivalence of Hilbert and Belinfante energy-momentum 
tensors, 11:21620 (RA;SU;In Russian) 
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QUANTUM MECHANICS 
Locality 


Einstein locality, EPR locality, and the significance for science 
of the nonlocal character of quantum theory, 11:21630 
(R;US) 
Potential Scattering 
Potential scattering and large-N expansions, 11:21425 (J;US) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Kaons and quark-gluon plasma, 11:21354 (RA;US) 
Rapidity density fluctuations, 11:21355 (RA;US) 
Signatures of quark-gluon plasma production, 11:21351 
(RA;US) 
Equations of State 
Equation of state - theory, 11:21556 (RA;US) 
Equation of state - experiment, 11:21557 (RA;US) 


Hydrodynamic evolution of quark-gluon produced by 


plasma 
ultra relativistic nuclear collisions, 11:21352 (RA;US) 
Susceptibility 


Calculation of quark condensate magnetic susceptibility by 
QCD sum rule method, 11:21327 (R;SU) 
Nuclear Temperature 
Pion and proton temperatures in relativistic heavy ion 
collisions, 11:21342 (RA;US) 
Phase Transformations 
Relativistic particle in periodic square potential, 11:21353 
(RA;US) 
Potentials 
Thermodynamic potential of non-Abelian plasma in constant 
gauge fields, 11:21320 (RA;SU;In Russian) 
Chromodynamics 


Quantum 
Calculation of quark condensate magnetic susceptibility by 
QCD sum rule method, 11:21327 (R;SU) 
Research Programs 
Research in theoretical nuclear physics. Progress report, 
December 1, 1984-October 31, 1985, 11:21440 (R;US) 
Thermal Conductivity 
Dissipative phenomena in quark-gluon plasmas, 11:21350 
(RA;US) 


Viscosity 
"on phenomena in quark-gluon plasmas, 11:21350 
(RA;US) 
QUARK MODEL 


Infinite coupling limit of a chiral field, 11:21367 (J;NL) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 
Central Potential 
Quark-entiquark binding force in the Skyrme model, 11:21363 


QUARK-HADRON INTERACTIONS 
Nuclear Models 
Possible quark manifestation in 7D vector — wD vector 
observables, 11:21528 (RA;US) 
QUARKS 
Generalized quark fields in a complex space-time, 11:21311 
(R;SU;In Russian) 
Particle Production 
Search for fractionally charged nuclei in high-energy heavy 
ion collisions, 11:21283 (RA;US) 


particles and i 
ion collisions, 11:21284 (RA;US) 


Restrictions on quark dynamics from and future 
hadron-hadron scattering, 11:21526 (RA;US) 
QUARTET MODEL 
Fermions 


Mirror fermions in the problem of p-parity violation in weak 
interaction, 11:21319 (RA;SU) 
QUARTZ 
Dissolution 
Modification of fracture surfaces by dissolution. Part II, 
11:21155 (R;US) 


Rock-Fluid Interactions 
Modification of fracture surfaces by dissolution. Part II, 
11:21155 (R;US) 
QUASARS 
Emission Spectra 
Emission-line regions of quasars, 11:21189 (RA;US) 
QUASI-ELASTIC SCATTERING 
Quasielastic reactions, 11:21476 (J;CH) 
QUATERNARY PERIOD 
Climates 


middens, 11:21120 (R;US) 
QUINOLINES 
Biological Accumulation 
Factors affecting bioabsorption, metabolism, and storage 
organic compounds by aquatic biota, 11:21098 (R;US) 
Hydrogenation 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 10, November 1, 1985-January 31, 1986, 11:18991 
(R;US) 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October 1-December 
31, 1985, 11:18989 (R;US) 


RA-2 REACTOR 


Criticality 
Report of the accident which occurred in the critical RA-2 
unit on September 23, 1983, 11:20009 (TG;US) 
Reactor Accidents 
Report of the accident which occurred in the critical RA-2 
unit on September 23, 1983, 11:20009 (TG;US) 
RACEMATES 


Adsorption 
Thin-layer chromatographic separation 
and structural isomers, 11:20498 (J;US) 
Thin-Layer Chromatography 
Thin-layer chromatographic separation of 
and structural isomers, 11:20498 (J;US) 
RACETRACK MICROTRONS 
RF Systems 
A racetrack microtron RF system, 11:20786 (J;US) 
RADIATION ABSORPTION ANALYSIS 
Dual energy x-rays absorptiometer for nondestructive assay of 
mixed special nuclear material in solution, 11:20479 (R;IT) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Research Programs 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, October 1-December 31, 1985, 11:20591 (R;US) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSEMETERS 


of optical, geometrical, 


optical, geometrical, 


revisions to the method, 11:19357 (R;US) 





RADIATION DOSES 
Regression Analysis 


Regression Analysis 
Some effects of random dose measurement errors.on analysis 
of atomic bomb survivor data, 11:21069 (R;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Quality Assurance 
Quality assurance program plan for the Radiological Survey 
Activities Program - Uranium Mill Tailings Remedial Action 
Project, 11:19350 (R;US) 
RADIATION PROTECTION 
Standards 
Subseabed Disposal Project workshop on radiological 
protection standards, 11:19354 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 
Comparative Evaluations 
Radionuclide and electric accelerator sources for food 
irradiation, 11:19380 (BA;US) 


Radionuclide and electric accelerator sources for food 
irradiation, 11:19380 (BA;US) 


FDA (Food and Drug Administration) compliance program 
guidance manual and updates (FY 86). Section 4. Medical 
and radiological devices. Irregular report, 11:21115 (R;US) 

RADIATION TRANSPORT 
Mathematical Models 
Radiation transport. Progress report, January 1, 1985-March 


31, 1985, 11:19900 (R;US) 
Programs 


Radiation transport. Progress report, January 1, 1985-March 
31, 1985, 11:19900 (R;US) 
RADIATORS 
Limited to heat radiators. 
Performance 
Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 
RADICALS 
Not to be used for compound descriptions. 
Spectroscopy 


Infrared absorption spectroscopy and chemical kinetics of free 
radicals. Progress report, 11:20546 (R;US) 
Chemical Composition 
Study of catalytic diffusion in coal. Final report (Nitroxide 
radicals), 11:19024 (R;US) 
Chemical Reaction Kinetics 
Immobilizsd coal like structures. Combined first quarterly 
report, August 8-November 7, 1985, and second quarterly 
report, November 8, 1985-February 7, 1986, 11:18994 (R;US) 
Infrared absorption spectroscopy and chemical kinetics of free 
radicals. Progress report, 11:20546 (R;US) 
Diffusion 
Study of catalytic diffusion in coal. Final report (Nitroxide 
radicals), 11:19024 (R;US) 
RADIO TELESCOPES 
ASTRO-ARRAY: a space-based, coherent radio interferometer 
array. Memorandum report, 11:21167 (R;US) 
RADIOACTIVE AEROSOLS 
Mathematical Models 
Uncertainty and sensitivity analysis of an upper plenum test 
problem for the MAEROS aerosol model, 11:19872 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 


See BIOLOGICAL WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 
Leaks 
Flow of cavity gas along fractures, cable bundles, and grouted 
cables, 11:20852 (R;US) 
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RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Packaging 
Safety analysis report, packages. Drath and Schrader Double 
Lidded Drum (packaging of fissile and other radioactive 
materials). Final report, 11:20621 (R;US) 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 


Reactions 
Underlying chemistry research for the nuclear fuel waste 
management program, 11:19187 (R;CA) 
Comparative Evaluations 
Alternatives for defense waste salt disposal, 11:19274 (BA;US) 
Computerized Simulation 
Computer simulation of geologic systems, 11:19298 (BA;US) 
Statistical methods for uncertainty analysis and sensitivity 
analysis associated with computer models, 11:19361 (BA;US) 
Containers 
Progress in the development of waste package performance 
requirements for a repository located in basalt, 11:19277 
(BA;US) 


Regulations 
NRC regulations for disposal of high-level radioactive wastes 
in geologic repositories: technical criteria, 11:19282 (BA;US) 
Cost Estimation 


Alternatives for defense waste salt disposal, 11:19274 (BA;US) 
Testing a predictive model for repository cost-- the Waste 
Isolation Pilot Plant experience, 11:19266 (BA;US) 
Environmental Impacts 
Alternatives for defense waste salt disposal, 11:19274 (BA;US) 


Reliability and availability evaluations of waste repository 
systems and mechanical equipment, 11:19313 (BA;US) 
Fission Product Release 
High-level waste glass field burial tests at CRNL. The effect of 
geochemical kinetics on the release and migration of fission 
products in a sandy aquifer, 11:19184 (R;CA) 
Geophysical Surveys 
Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
11:19189 (R;CA) 
Health Hazards 
Comparison of ICRP2 and ICRP30 for estimating the dose and 
adverse health effects from potential radionuclide releases 
from a geologic waste repository, 11:19362 (BA;US) 
Preclosure radiological calculations to support salt site 
evaluations. Revision 1, 11:19344 (R;US) 
Hydraulic Fracturing 
The new hydrofracture facility at ORNL, 11:19288 (BA;US) 
The solubility of krypton in hydrofracture grout at elevated 
pressures, 11:19321 (BA;US) 
Hi 
Fixation of waste materials in grouts. Part I. Empirical 
correlations of formulation data, 11:19238 (R;US) 
Interfaces 
Report of the Task Force on the MRS/repository interface, 
11:19209 (R;US) 


Federal/state relations in the NWTS program, 11:19285 
(BA;US) 
Nuclear waste legislation--issues and impacts, 11:19281 
(BA;US) 
Meetings 
Waste Management ‘85: waste isolation in the US. Technical 
programs and public participation. Volume 3. General 
interest, 11:19196 (R;US) 
Optical Fibers 
Instrumentation for remote sensing over fiber optics, 11:19261 
(BA;US) 
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Radiation Hazards 

Comparison of ICRP2 and ICRP30 for estimating the dose and 
adverse health effects from potential radionuclide releases 
from a geologic waste repository, 11:19362 (BA;US) 

Radionuclide Migration 

Analytical measurements of actinide migration in a laboratory- 
simulated basalt HLW repository, i1:20507 (BA;US) 

Diffusional mass transport phenomena in the buffer material 
and damaged zone of a borehole wall in an underground 
nuclear fuel waste vault, 11:19188 (R;CA) 

Hydrologic factors and Sr transport at a low-level waste 
disposal site, 11:19341 (BA;US) 

Influence of particle sorting in transport of sediment associated 
contaminants, 11:19343 (BA;US) 

Radionuclide migration model for buried waste at the 
Savannah River Plant, 11:19366 (BA;US) 

The influence and modeling of waste nuclide aqueous 
speciation on geosphere retardation processes relevant to risk 
assessment, 11:19342 (BA;US) 

Uncertainties associated with geologic disposal of high-level 
radioactive waste, 11:19363 (BA;US) 


Assessment of technical criteria of 1OCFR60 for geologic 
disposal of high-level waste, 11:19301 (BA;US) 
Low-level disposal sites - evaluation and operation, 11:19311 
(BA;US) 
Sodium waste disposal method, 11:19323 (BA;US) 
Remote Sensing 
Instrumentation for remote sensing over fiber optics, 11:19261 
(BA;US) 
Research 


Salt Repository Project. Technical progress report for the 
quarter, 1 April-30 June 1985, 11:19207 (R;US) 
Risk Assessment 
Application of a risk assessment methodology to a hypothetical 
high-level waste repository in bedded salt, 11:19364 (BA;US) 
Comparison of ICRP2 and ICRP30 for estimating the dose and 
adverse health effects from potential radionuclide releases 
from a geologic waste repository, 11:19362 (BA;US) 
Potential radiological impacts of upper-bound operational 
accidents during proposed waste disposal alternatives for 
Hanford defense waste, 11:19351 (R;US) 
Statistical methods for uncertainty analysis and sensitivity 
analysis associated with computer models, 11:19361 (BA;US) 
The influence and modeling of waste nuclide aqueous 
speciation on geosphere retardation processes relevant to risk 
assessment, 11:19342 (BA;US) 
Rock Mechanics 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 11:21140 (R;CA) 
Runoff 
Influence of particle sorting in transport of sediment associated 
contaminants, 11:19343 (BA;US) 
Schedules 
Status of United States civilian waste management program, 
11:19262 (BA;US) 
Sea Bed 
Measurements of sediment temperatures, conductivity and heat 
flow in the North Atlantic and their relevance to radioactive 
waste disposal, 11:19224 (R;GB) 
Sealing Materials 
Characterization of several plasters and one retarder for 
repository sealing mixtures. Final report, 11:19182 (R;US) 
Characterization of four Class H high sulfate-resistant portland 
cements. Final report, 11:19180 (R;US) 
Development of a sanded expansive salt grout for repository 
sealing application. Final report, 11:19177 (R;US) 
Development of a sanded nonsalt expansive grout for 
repository sealing application. Final report, 11:19181 (R;US) 
Development of two candidate concrete mixtures (salt, nonsalt) 
for repository sealing applications. Final report, 11:19183 
(R;US) 
Thermal stability of certain hydrated phases in systems made 
using portland cement. Final report, 11:19178 (R;US) 
Shaft Excavations 
Exploratory shafts in candidate repository site characterization, 
11:19304 (BA;US) 


Site Selection 
A mathematical model for evaluating the suitability of a low- 
level radioactive waste site, 11:19310 (BA;US) 
Exploratory shafts in candidate repository site characterization, 
11:19304 (BA;US) 
Framework for evaluating the utility of incentive systems for 
radioactive waste repository siting, 11:19307 (BA;US) 
Low-level disposal sites - evaluation and operation, 11:19311 
(BA;US) 
Nuclear waste repository siting. An alternative approach, 
11:20057 (J;GB) 
Site selection criteria for shallow land burial of low-level 
radioactive waste, 11:19306 (BA;US) 
Status of United States civilian waste management program, 
11:19262 (BA;US) 
Use of a state of the art model in generic designs of shallow 
land repositories for low-level wastes, 11:19309 (BA;US) 
Test Facilities 
NWTS test facilities and their role in repository development, 
11:19300 (BA;US) 
Underground Disposal 
Geochemistry of high-level waste disposal in granitic rocks, 
11:19190 (R;XE) 
Influence of particle sorting in transport of sediment associated 
contaminants, 11:19343 (BA;US) 
The new hydrofracture facility at ORNL, 11:19288 (BA;US) 
RADIOACTIVE WASTE FACILITIES 
See also WIPP 
Site characterization for the Saltstone Disposal Facility, 
11:19212 (R;US) 
Closures 
Schematic designs for penetration seals for a repository in the 
Paradox Basin, 11:19192 (R;US) 
Schematic designs for penetration seals for a repository in 
Richton Dome, 11:19191 (R;US) 
Computer-Aided Design 
Use of a state of the art model in generic designs of shallow 
land repositories for low-level wastes, 11:19309 (BA;US) 
Configuration 
Economic impacts of waste emplacement configuration for the 
potential nuclear waste repository at the Nevada Test Site, 
11:19267 (BA;US) 
Cost Benefit Analysis 
Economic impacts of waste emplacement configuration for the 
potential nuclear waste repository at the Nevada Test Site, 
11:19267 (BA;US) 
Design 
Design and operation of a low-level solid waste disposal site at 
Los Alamos, 11:19312 (BA;US) 
Geologic media impacts upon repository design, 11:19303 
(BA;US) 
Seismic evaluation of underground facilities for nuclear waste 
storage, 11:19305 (BA;US) 
Shallow land burial of low-level radioactive waste, 11:19237 
(R;US) 
Site selection criteria for shallow land burial of low-level 
radioactive waste, 11:19306 (BA;US) 
Study carried out for a dry block repository on the basis of the 
Swiss waste disposal programme, 11:19269 (TJ;GB) 
Health Hazards 
Preclosure radiological calculations to support salt site 
evaluations. Revision 1, 11:19344 (R;US) 
Operation 
Design and operation of a low-level solid waste disposal site at 
Los Alamos, 11:19312 (BA;US) 
Low-level disposal sites - evaluation and operation, 11:19311 
(BA;US) 
Site selection criteria for shallow land burial of low-level 
radioactive waste, 11:19306 (BA;US) 
Performance 
AEGIS methodology demonstration: Case example in basalt, 
11:19297 (BA;US) 
Approximate methods to calculate radionuclide discharges for 
performance assessment of HLW repositories in fractured 
rock, 11:19337 (R;US) 





Low-level disposal sites - evaluation and operation, 11:19311 
(BA;US) 
Performance objectives for disposal of low-level radioactive 
wastes on the Oak Ridge Reservation, 11:19201 (R;US) 
Recent ORNL experience in site performance prediction: the 
Gas Centrifuge Enrichment Plant and the Oak Ridge Central 
Waste Disposal Facility, 11:19204 (R;US) 
Pilot Plants 
The Stored Waste Examination Pilot Plant program at the 
INEL, 11:19276 (BA;US) 
Quality Assurance 
QA assessment for the Defense Waste Processing Facility, 
11:19211 (R;US) 


Migration 
ORNL radioactive waste operations, 11:19291 (BA;US) 


National Waste Terminal Storage Program (NWTS) review of 
oer regulations, 11:19302 (BA;US) 


Regulatory Guides 
Evaluation of regulatory guides potentially useful to geologic 
repository development, 11:19194 (R;US) 
Remote Handling Equipment 
PREPP O and VE remote handling system, 11:19216 (R;US) 
Research Programs 
Salt Repository Project. Technical report for the 
quarter, 1 January-31 March 1985, 11:19206 (R;US) 
Salt Repository Project. Technical progress report for the 
quarter, 1 April-30 June 1985, 11:19207 (R;US) 
Effects 


Review of seismic studies for the prospective Yucca Mountain 
nuclear waste repository, 11:21136 (R;US) 

Seismic evaluation of underground facilities for nuclear waste 
storage, 11:19305 (BA;US) 

Site Selection 

North Central regional environmental characterization 
executive summary - final, 11:19331 (R;US) 

North Central Regional Geologic Characterization 
Executive summary. Final report, 11:21122 (R;US) 

Northeastern Regional Environmental Characterization 
Report. Executive summary. Final report, 11:19330 (R;US) 

The Basalt Waste Isolation Project technical program 
evaluation process: A criteria-based method, 11:19296 
(BA;US) 


Specifications 
Waste Management Systems Requirements and Descriptions 
(SRD) (Contains glossary), 11:19210 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
Hanford defense waste disposal alternatives: engineering 
support data for the Hanford Defense Waste-Environmental 
Impact Statement, 11:19245 (R;US) 


Canadian Waste Management Reports Index. 1982 June 
Pe tg 11:19231 (R;CA) 
‘aste Management Reports Index, 11:19232 (R;US) 


Const Want Management Reports Index. 1982 September, 
11:19230 (R;CA) 
Evaluations 


Criteria for comparative evaluation of alternative waste 


management concepts for nuclear power plants, 11:19225 
(R;DE;In German) 


Waste management: the missing link, 11:19287 (BA;US) 
Government Policies 


Managing the nation’s commercial high-leve! radioactive 
waste, 11:19241 (R;US) 
Status of DOE defense waste management policy, 11:19286 
(BA;US) 
Hazards 


Perceived and calculated health risks: do the impacts differ, 
11:19346 (R;US) 
Historical Aspects 
Waste management: the missing link, 11:19287 (BA;US) 
Indexes 
Canadian Waste it Reports Index. 1982 June 
supplement, 11:19231 (R;CA) 
Canadian Waste Management Reports Index, 11:19232 (R;US) 
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Canadian Waste Management Reports Index. 1982 September, 
11:19230 (R;CA) 
Factors 


Waste management: the missing link, 11:19287 (BA;US) 
Cooperation 


Federal/state relations in the NWTS program, 11:19285 
(BA;US) 


Integration of long-range planning for management of defense 
transuranic waste, 11:19265 (BA;US) 


Management 
Integration of long-range planning for management of defense 
transuranic waste, 11:19265 (BA;US) 
Guides 
Status of Department of Energy order 5820, radioactive waste 
management, 11:19270 (BA;US) 
Programs 


Radioactive waste management. Overview (Viewgraphs, no 
text), 11:19208 (R;US) 

Technical advisory committee on the Nuclear Fuel Waste 
Management Program. Third annual report, 11:19250 
(R;CA) 

Technical advisory committee on the Nuclear Fuel Waste 
Management Program. Fourth annual report, 11:19251 
(R;CA) 

Resource Recovery Acts 

Analysis of the impacts of the 1984 Resource Conservation and 
Recovery Act amendments on the Idaho National 
Engineering Laboratory, 11:19219 (R;US) 

Technology Assessment 
ing the nation’s commercial high-level radioactive 
waste, 11:19241 (R;US) 
ing the nation’s commercial high-level radioactive 
waste, 11:19240 (R;US) 
Waste 

A review of the status of transportation activities in various 

waste management systems, 11:19172 (BA;US) 
RADIOACTIVE WASTE PROCESSING 
Calcination 

Recovery of U/Pu in radioactive wastes by incineration in 
molten sulfates and electrolysis. Application to uranium 
mainly, 11:19220 (R;LU;In French) 

Coatings 

Development and testing of a method for coating metallic 

wastes by thermosetting resins, 11:19221 (R;LU;In French) 


Recovery of U/Pu in radioactive wastes by incineration in 
molten sulfates and electrolysis. Application to uranium 
mainly, 11:19220 (R;LU;In French) 


An incineration demonstration at Savannah River, 11:19275 
(BA;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 


Carbon composite filter for radioactive waste storage 
containers, 11:19324 (BA;US) 
Sealing Materials 
Characterization of several plasters and one retarder for 
repository sealing mixtures. Final report, 11:19182 (R;US) 
Development of a sanded nonsalt expansive grout for 
repository sealing application. Final report, 11:19181 (R;US) 
Development of two candidate concrete mixtures (salt, nonsalt) 
for repository sealing applications. Final report, 11:19183 
(R;US) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 


LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Spectroscopy 
Evolution of containment facilities for spectroscopic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 
Classification 
Classification of TMI wastes, 11:19290 (BA;US) 
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Data Compilation 
Radioactive materials released from nuclear power plants. 
Annual report, 1982. Volume 3, 11:19922 (R;US) 
Emission Spectroscopy 
Evolution of containment facilities for spectroscopic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 
Marine Disposal 
Ocean disposal option for bulk wastes containing naturally 
occurring radionuclides: an assessment case history, 11:19260 


Critical (public) masses: a case study of a radioactive waste 
site, 11:19257 (BA;US) 
Radioactive Waste Processing 
Immobilization of acid digestion residue, 11:19272 (BA;US) 
Solidification 
Immobilization of acid digestion residue, 11:19272 (BA;US) 
Transport 
Improving transportation of hazardous materials through risk 
assessment and routing, 11:20044 (R;US) 
Underground Disposal 
Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 
Vitrification 
Immobilization of acid digestion residue, 11:19272 (BA;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOECOLOGY 
Research Programs 
Summaries of Idaho National Engineering Laboratory 
Radioecology and Ecology Program's waste management 
related studies, 11:20952 (R;US) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS 
Design 


Design of Tc-99m generators: I. Physicochemical aspects, 
11:20483 (R;IL) 
Performance Testing 
Design of Tc-99m generators: I. Physicochemical aspects, 
11:20483 (R;IL) 
RADIOISOTOPE HEAT SOURCES 


Strength 
Space Nuclear Safety Program. Progress report, June 1984, 
11:19382 (R;US) 
Space Nuclear Safety Program. Progress report, August 1984, 
11:19383 (R;US) 
Impact Tests 
MST-S high rate mechanical testing facility, 11:20675 (R;US) 
Reentry 
General-Purpose Heat Source safety verification test series: 
SVT-1 through SVT-6, 11:19381 (R;US) 
Space Nuclear Safety Program. Progress report, June 1984, 
11:19382 (R;US) 
Space Nuclear Safety Program. Progress report, August 1984, 
11:19383 (R;US) 
Testing 
General-Purpose Heat Source safety verification test series: 
SVT-1 through SVT-6, 11:19381 (R;US) 
Thermal Insulation 
Carbon-bonded carbon fiber insulation for radioisotope space 
power systems, 11:20102 (J;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 


Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 


License Applications 


Isotope Production 
Development of the radioisotope program in Taiwan, ROC, 
11:19376 (R;TW) 
Radioisotope production and application, 11:19378 (R;TW;In 
English and Chinese) 
Uses 
Development of the radioisotope program in Taiwan, ROC, 
11:19376 (R;TW) 
Radioisotope production and application, 11:19378 (R;TW;In 
English and Chinese) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
R 


egulations 

FDA (Food and Drug Administration) compliance program 
guidance manual and updates (FY 86). Section 4. Medical 
and radiological devices. Irregular report, 11:21115 (R;US) 

RADIOMETERS 
Waveguides 

Transmission system for the DIII-D ECE radiometer, 11:20839 
(R;US) 

RADIONUCLIDE MIGRATION 

In environment. 

Simulation 

Effects of sorption behaviour on contaminant migration, 
11:19328 (R;CA) 

Shallow-land burial of low-level radioactive wastes: 
Preliminary of long-term health risks, 11:19365 (BA;US) 

Transient diffusional release from waste packages in a 
repository in basalt, 11:19336 (R;US) 

WASTE-PRA: a computer package for probabilistic risk 
assessment of shallow-land burial of low-level radioactive 
waste, 11:19347 (R;US) 

Data Covariances 
Uncertainties associated with geologic disposal of high-level 
radioactive waste, 11:19363 (BA;US) 


High-level waste glass field burial tests at CRNL. The effect of 
geochemical kinetics on the release and migration of fission 
products in a sandy aquifer, 11:19184 (R;CA) 

Mathematical Models 

A mathematical model for evaluating the suitability of a low- 
level radioactive waste site, 11:19310 (BA;US) 

Approximate methods to calculate radionuclide discharges for 
performance assessment of HLW repositories in fractured 
rock, 11:19337 (R;US) 

Radionuclide migration model for buried waste at the 
Savannah River Plant, 11:19366 (BA;US) 

Sensitivity and uncertainty analysis of the PATHWAY 
radionuclide transport model, 11:20941 (R;US) 

Research Programs 

Subsurface Investigations at the radioactive waste 
management complex of the Idaho National Engineering 
Laboratory. Annual progress report, FY-1985, 11:19332 
(R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Synthesis and biological evaluation of radiolabeled B- 
ruthenocenylalanine, 11:21022 (J;US) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
License 

Guide for the preparation of applications for licenses for 
medical teletherapy programs. Draft regulatory guide and 
value/impact statement, 11:21018 (R;US) 





RADIUM 222 
Alpha Decay 
Theoretical estimates of the rates of radioactive decay of 
radium isotopes by **C emission, 11:21517 (RA;US) 
Decay 
Theoretical estimates of the rates of radioactive decay of 
radium isotopes by ‘*C emission, 11:21517 (RA;US) 
RADIUM 223 


Decay 
Theoretical estimates of the rates of radioactive decay of 
radium isotopes by **C emission, 11:21517 (RA;US) 


Theoretical estimates of the rates of radioactive decay of 
radium isotopes by ‘*C emission, 11:21517 (RA;US) 
RADIUM 224 
Alpha Decay 
Theoretical estimates of the rates of radioactive decay of 
radium isotopes by **C emission, 11:21517 (RA;US) 
Decay 
Theoretical estimates of th: rates of radioactive decay of 
radium isotopes by '*C emission, 11:21517 (RA;US) 
RADIUM 226 
Detection 
226Ra and 7**°Ra in water supplies, 11:20980 (J;US) 
Diffusion 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
Gamma Spectroscopy 
Calibration-pad parameter assignments for in-situ gamma-ray 
measurements of radium, thorium, and potassium, 11:19348 
(R;US) 
Radioactive Waste Disposal 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
Radioactive Waste Storage 
Ocean disposal option for bulk wastes containing naturally 
occurring radionuclides: an.assessment case history, 11:19260 


(BA;US) 
Radioecological Concentration 

226Ra and 7**Ra in water supplies, 11:20980 (J;US) 

Ocean disposal option for bulk wastes containing naturally 
occurring radionuclides: an assessment case history, 11:19260 
(BA;US) 

Radionuclide Migration 

Behaviour of radium in soil and in uranium mine-tailings, 

11:20939 (R;CA) 
Removal 

Uranium tailings research at the Canada Centre for Mineral 

and Energy Technology (CANMET), 11:19186 (R;CA) 


y 
Rapid estimation of ?*Ra in soil for the Grand Junction 
RASA/UMTRA project, 11:20473 (R;US) 
RADIUM 228 
Detection 
226Ra and 7*Ra in water supplies, 11:20980 (J;US) 
Concentration 


226Ra and 7**Ra in water supplies, 11:20980 (J;US) 
RADIUM F 
See POLONIUM 210 
RADON 
Indoor air quality environmental information handbook: radon, 
11:20117 (R;US) 
Radiation Hazards 
Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 
RADON 220 
Radiation Hazards 
Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 
Concentration 


Physical processes affecting levels of radon, thoron, and their 
decay products in an indoor environment. Final technical 
report, 11:20921 (R;US) 

RADON 222 
Concentration 

Physical processes affecting levels of radon, thoron, and their 
decay products in an indoor environment. Final technical 
report, 11:20921 (R;US) 
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Underground Disposal 
Comparison of long-term stability of containment systems for 
residues and wastes contaminated with naturally occurring 
radionuclides at an arid site and two humid sites, 11:19258 
(BA;US) 
RAIL TRANSPORT 
Radiation Accidents 
Potential importance of water pathways for spent fuel 
transportation accident risk, 11:19169 (R;US) 
Risk Assessment 
Revised rail-stop exposure model for incident-free transport of 
nuclear waste, 11:19356 (R;US) 
RANA 
See FROGS 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 
Power Supplies 
Loss of integrated control system power and overcooling 
transient at Rancho Seco on December 26, 1985, 11:19982 
(R;US) 
Reactor Control Systems 
Loss of integrated control system power and overcooling 
transient at Rancho Seco on December 26, 1985, 11:19982 
(R;US) 
RANGELANDS 
Carbon Cycle 
Site-specific seasonal models of carbon fluxes in terrestrial 
biomes, 11:20929 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Waste Processing Plants 
Low-temperature heat utilization for electrical or mechanical 
power production. Organic Rankine Cycle System. Partial 
progress report, 11:20708 (R;DK;In Danish) 
RARE EARTH ALLOYS 


Phase Diagrams 
Pressure dependence of the intra rare earth generalized binary 
phase diagram, 11:20310 (J;CH) 
RARE EARTH COMPOUNDS 


See also LANTHANUM COMPOUNDS 
NEODYMIUM COMPOUNDS 


Raman Spectra 
Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi2 solid 
solutions; their Raman spectra, 11:20562 (J;CH) 
Solid Solutions 
Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi2 solid 
solutions; their Raman spectra, 11:20562 (J;CH) 
RATE STRUCTURE 
Surveys 
Innovative rate design survey RP 2381-5, 11:20208 (RA;US) 
RATIONING 
See ALLOCATIONS 
RAYLEIGH WAVES 
Lamb Shift 
Elastic constants evaluation using the dispersive property of 
acoustic waves, 11:20321 (BA;US) 
Wave 
Elastic constants evaluation using the dispersive property of 
acoustic waves, 11:20321 (BA;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTIVITY 
See also REACTIVITY INSERTIONS 
Measuring Methods 
Noise Two Frequency One Detector Reactivity System 
(NTFODRS), 11:20834 (R;US) 
REACTIVITY INSERTIONS 
Computer Codes 
EUREKA-2: a computer code for the reactivity accident 
analysis in a water cooled reactor, 11:19967 (R;JP;In 
Japanese) 
REACTIVITY METERS 
Noise Two Frequency One Detector Reactivity System 
(NTFODRS), 11:20834 (R;US) 
REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
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MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 


Computer Codes 
EUREKA-2: a computer code for the reactivity accident 
analysis in a water cooled reactor, 11:19967 (R;JP;In 
Japanese) 
Heat Transfer 
Independent assessment of TRAC-PF1 (Version 7.0), 
RELAP5/MODi (Cycle 14), and TRAC-BD1 (Version 
12.0) codes using separate-effects experiments, 11:19990 
(R;US) 


Independent assessment of TRAC-PF1 (Version 7.0), 
RELAPS5/MOD!1 (Cycle 14), and TRAC-BD1 (Version 
12.0) codes using separate-effects experiments, 11:19990 
(R;US) 

Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 

Pressure Gradients 

Hydrogen-combustion analyses of large-scale tests, 11:19977 

(R;US) 
Risk Assessment 

Developing a knowledgé base for the management of severe 
accidents, 11:19960 (R;US) 

Format and content of plant-specific pressurized thermal shock 
safety analysis reports for pressurized water reactors, 

11:19995 (R;US) 

HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 11:19998 (R;US) 

Sensitivity Analysis 


Safety analysis of upgraded JRR-3 RETRAN-02/RR code, (2). 


Analysis of operational transients and accidents, 11:19970 
(R;JP;In Japanese) 
Two-Phase Flow 
Two-field and drift-flux models with application to nuclear 
reactor safety, 11:19976 (R;US) 
REACTOR ARGENTIN-2 
See RA-2 REACTOR 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Corrosion 
Guidelines for control of expendable products. Final report, 
11:19905 (R;US) 
Ultrasonic Testing 
Experience with the ultrasonic inspection of plane and curved 
austenitic components, 11:20308 (TG;GB) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Computer Codes 
Optimal shut-down simulation by PROHYS, 11:19918 (R;HU) 


Effects of control system failures on transients, accidents, and 
core-melt frequencies at a Babcock and Wilcox pressurized 
water reactor, 11:19992 (R;US) 

Failures 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a Babcock and Wilcox pressurized 
water reactor, 11:19992 (R;US) 

Performance Testing 

Safety implications of control systems program at ORNL, 

11:19958 (R;US) 
Risk Assessment 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a Babcock and Wilcox pressurized 
water reactor, 11:19992 (R;US) 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Flow Visualization 
Flow visualization techniques in nuclear reactors, (1). Fluid 
flow, 11:19907 (R;JP;In Japanese) 


REACTOR MATERIALS 
Corrosion Fatigue 


Welded Joints 
Evaluation of safe-end weld materials and safe-end replacement 
experience, 11:19852 (R;US) 
REACTOR CORE DISRUPTION 
Risk Assessment 

Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 

Results of the ACRR-DFR experiments, 11:20001 (R;US) 

REACTOR CORES 
Benchmarks 

Benchmark tests for fast and thermal reactor applications, 

11:19887 (RA;JP;In Japanese) 
Dryout 

Governing equations for heat and mass transfer in heat- 
generating porous beds-II. Particulate melting and substrate 
penetration by dissolution, 11:20007 (J;GB) 

Fuel Elements 

International conference on nuclear power: a global reality, 

11:19885 (R;US) 
Heat Transfer 

Governing equations for heat and mass transfer in heat- 
generating porous beds-II. Particulate melting and substrate 
penetration by dissolution, 11:20007 (J;GB) 

Governing equations for heat and mass transfer in heat- 
generating porous beds--I. Coolant boiling and transient void 
propagation, 11:20008 (J;GB) 

Transfer 


Governing equations for heat and mass transfer in heat- 
generating porous beds-II. Particulate melting and substrate 
penetration by dissolution, 11:20007 (J;GB) 

Governing equations for heat and mass transfer in heat- 
generating porous beds--I. Coolant boiling and transient void 
propagation, 11:20008 (J;GB) 

Performance - 

Application of sensitivity analysis method to the prediction of 
large Liquid-Metal Fast Breeder Reactor core performance 
parameters, 11:19920 (RA;JP;In Japanese) 


pecifications 
NAIG annual review, 11:19888 (R;JP) 
REACTOR DECOMMISSIONING 
Legal Aspects 
Standard format and content of decommissioning plans for 10 
CFR Parts 30, 40, and 70 licensees, 11:19894 (R;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Damage 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Performance Testing 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
Seismic Effects 
Proposals for investigating instrument tube line breaks in 
pressurized water reactors, 11:19961 (R;US) 
Thermal Stresses 
Fire protection and hydrogen burn equipment survival 
research, 11:20002 (R;US) 
REACTOR KINETICS 
Errors 
Application of sensitivity analysis method to the prediction of 
large Liquid-Metal Fast Breeder Reactor core performance 
parameters, 11:19920 (RA;JP;In Japanese) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Austenitic Steels 
Experience with the ultrasonic inspection of plane and curved 
austenitic components, 11:20308 (TG;GB) 
Corrosion Fatigue 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 


S 





Investigations on the selective corrosion behavior of materials 

used in light water reactors, 11:20382 (TG;US) 
Electrochemical Corrosion 

Investigations on the selective corrosion behavior of materials 

used in light water reactors, 11:20382 (TG;US) 
Fracture Properties 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 

Materials Testing 

Swelling of austenitic iron-nickelchromium ternary alloys 

during fast neutron irradiation, 11:19948 (BA;US) 
Mechanical Properties 

Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 

Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 

Mechanical Tests 

Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

Physical Radiation Effects 

Fatigue behavior at 650°C of 20% cold-worked type 316 
stainless steel irradiated at 550°C in the High-Flux Isotope 
Reactor (HFIR), 11:19941 (BA;US) 

Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 

Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 

Neutron irradiation facilities for fission and fusion reactor 
materials studies, 11:20256 (R;US) 

Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 

Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 

Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

Pitting Corrosion 

Investigations on the selective corrosion behavior of materials 

used in light water reactors, 11:20382 (TG;US) 

Research Programs 

Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 

Stress Corrosion 

Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 

Stresses 

Investigations on the selective corrosion behavior of materials 

used in light water reactors, 11:20382 (T'G;US) 
Swelling 

Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 

Swelling of austenitic iron-nickelchromium ternary alloys 
during fast neutron irradiation, 11:19948 (BA;US) 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

Tensile Properties 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

Thermal Fatigue 

Fatigue behavior at 650°C of 20% cold-worked type 316 
stainless steel irradiated at 550°C in the High-Flux Isotope 
Reactor (HFIR), 11:19941 (BA;US) 
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* 
Ultrasonic Testing 
Experience with the ultrasonic inspection of plane and curved 
austenitic components, 11:20308 (TG;GB) 
REACTOR OPERATION 
Data 
Licensed operating reactors. Status summary report, data as of 
November 30, 1985. Volume 9, No. 12, 11:19979 (R;US) 
REACTOR SAFETY 
Data Base Management 
EPRI DATATRAN data bank catalog, 11:19965 (R;US) 
Research Programs 
Melt expulsion and direct containment heating in realistic plant 
geometries, 11:19997 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 2, 11:19983 (R;US) 
Thirteenth Water Reactor Safety Research Information 
Meeting. Volume 3, 11:19984 (R;US) 
REACTOR SAFETY EXPERIMENTS 
See also CONTAINMENT SYSTEMS EXPERIMENT 
Thermal Stresses 
Large-scale hydrogen burn equipment experiments. Final 
report, 11:19964 (R;US) 
REACTOR SHUTDOWN 
Computerized Simulation 
Optimal shut-down simulation by PROHYS, 11:19918 (R;HU) 
REACTOR SIMULATORS 
Systems Analysis 
Transient analysis of multifailure conditions by using PWR 
plant simulator, 11:19969 (R;JP;In Japanese) 
REACTOR TRIGA PUSPATI 
See RTP REACTOR 
REACTORS 
See also HEAVY WATER MODERATED REACTORS 
PO! RS 


WATER COOLED REACTORS 
WATER MODERATED REACTORS 


Fluid Flow 
Flow visualization techniques in nuclear reactors, (1). Fluid 
flow, 11:19907 (R;JP;In Japanese) 
Heat Transfer 
Flow visualization techniques in nuclear reactors, (1). Fluid 
flow, 11:19907 (R;JP;In Japanese) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 


See INFORMATION RETRIEVAL 
RECOVERY 
See TRITIUM RECOVERY 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFINING 
Comparative Evaluations 
Refining coal liquids: where we stand, 11:18974 (RA;US) 
REFRACTORIES 
Performance Testing 
Performance assessment of samples in the Los 
Alamos Controlled Air Incinerator, 11:20389 (R;US) 
Specific Heat 
Development of accurate estimation methods for cal 
heat capacities of refractory materials, 11:20391 (R;US) 
Thermal Conductivity 
Thermal-shock resistance of slagging coal gasifier refractories 
as evaluated by the ribbon test, 11:19005 (J;US) 
Thermal Shock 
Thermal-shock resistance of slagging coal 
as evaluated by the ribbon test, 11:19005 (J;US) 
Thermal Stresses 
Performance assessment of refractory samples in the Los 
Alamos Controlled Air Incinerator, 11:20389 (R;US) 
REFRIGERATORS 
See also HELIUM DILUTION REFRIGERATORS 


refractories 
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MAGNETIC REFRIGERATORS 
Energy Efficiency 
Energy impacts of efficient refrigerators in the Pacific 
Northwest, 11:20140 (R;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 

Biotechnological advances in processing municipal wastes for 

fuels and chemicals: proceedings, 11:19414 (R;US) 
Air Pollution Abatement 

Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 

Combustion Products 

Assessment of organic contaminants in emissions from refuse- 
derived fuel combustion, 11:20896 (R;US) 

Emissions assessment for refuse-derived fuel combustion. 
Project report, February 1979-October 1980, 11:20897 
(R;US) 

Evaluation of pilot-scale air pollution control devices on a 
refuse and coal-fired boiler. Report for June 1977-June 1980, 
11:20899 (R;US) 

Performance Testing 

MIFGa gasification program 

group), 11:18985 (RA;US) 


Computer modeling of the unit processes for the production of 
refuse-derived fuel systems, 11:19431 (BA;GB) 
REFUSE-FUELED POWER PLANTS 
Air Pollution Abatement 
Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 
REGENERATORS 
Corrosion Resistance 
Ceramic recuperator module verification tests. Topical report, 
January-December 1984, 11:20184 (R;US) 


(Mining and Industrial Fuel Gas 


Selection of regenerator geometry for magnetic refrigerator 
applications, 11:20641 (BA;US) 


Selection of regenerator geometry 
applications, 11:20641 (BA;US) 
REGION X 
See FEDERAL REGION X 
REGULATORY GUIDES 
Should be used to index all pieces of literature which are 
regulatory guides. 


Evaluation 
Evaluation of regulatory guides potentially useful to geologic 
repository development, 11:19194 (R;US) 
REINFORCED CONCRETE 
Mechanical Properties 
Probability based load combination criteria for design of shear 
wall structures, 11:19908 (R;US) 
RELATIVITY THEORY 
Toward an exact formulation of special relativity, 11:21622 
(R;PL) 
Meetings 
Problems on high physics and quantum field theory. 
Vol. 1, 11:21254 (R;SU;In Russian) 
REMEDIAL ACTION 
Administrative Procedures 
UMTRA consent form acquisition: a survey of 
nonrespondents, 11:19345 (R;US) 
Measuring Instruments 
Calibration-pad parameter assignments for in-situ gamma-ray 
measurements of radium, thorium, and potassium, 11:19348 
(R;US) 
Comparison of the response of a Nal scintillation crystal with a 
ionization chamber as a function of altitude, 
radiation level and Ra-226 concentration, 11:20808 (R;US) 
Radiation Monitoring 
Quality assurance program plan for the Radiological 


for magnetic refrigerator 


Survey 
Activities Program - Uranium Mill Tailings Remedial Action . 


Project, 11:19350 (R;US) 


Water Quality 
Procedures for the collection and preservation of groundwater 
and surface water samples and for the installation of 
monitoring wells. Second edition, 11:20979 (R;US) 
REMOTE CONTROL 
The advancement of remote systems technology: past 
perspectives and future plans, 11:19152 (BA;US) 
REMOTE HANDLING 
The advancement of remote systems techno! 5 
perspectives and future plans, 11:19152 (BA;US) 
REMOTE HANDLING EQUIPMENT 
Advanced remote handling developments for high radiation 


applications, 11:19145 (R;US) 
Transmission 


Signal transmission techniques for large-scale auclear fuel 
reprocessing applications, 11:19146 (R;US) 
REMOTE VIEWING EQUIPMENT 
Human Factors 
Human factors activities in teleoperator dev 
Oak Ridge National Laboratory, 11:19144 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENE 95 
Crack Propagation 
Fatigue crack propagation of nickel-base superalloys at 650 deg 
C, 11:20287 (R;US) 
Intergranular Corrosion 
Fatigue crack propagation of nickel-base superalloys at 650 deg 
C, 11:20287 (R;US) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 


GEOTHERMAL ENERGY 
WIND POWER 


Energy Conservation 
Analysis of the energy requirement of hospitals in remote sites 
in developing countries. Report on the first part of the 
investigation: Current state, market analysis, 11:20145 
(R;DE;In German) 
Energy Source Development 
Status of renewable energy programs in Caribbean Islands, 
11:20092 (R;PR) 
Research Programs 
Hawaii Natural Energy Institute. Annual report, 1984. 10th 
Anniversary special edition, 11:20096 (R;US) 
REPROCESSING 
See also PYROCHEMICAL REPROCESSING 
Laser isotope separation in nuclear waste by product 
walla, 11:19379 (BA;US) 
Evaluations 


it at the 


Criteria for comparative evaluation of alternative waste 
management concepts for nuclear power plants, 11:19225 
(R;DE;In German) 

Risk Assessment 
of process laboratory errors affecting reprocessing 
11:19147 (R;US) 
REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH PROGRAMS 


To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 


Directories 
National register of research projects, 11:21827 (R;ZA;In 
English and Swahili) 
RESEARCH REACTORS 


See also ACPR REACTOR 
FFTF REACTOR 
HFIR REACTOR 
HFR REACTOR 
HPRR REACTOR 
IBR-2 REACTOR 
JMTR REACTOR 
IRR-2 REACTOR 
JIRR-3 REACTOR 
JRR-4 REACTOR 
NSRR REACTOR 
RA-2 REACTOR 
SPERT-1 REACTOR 
TSR-2 REACTOR 





Calculation Methods 
Study of calculation methods for the analysis of the IAEA 
research reactor benchmark using the SRAC code system, 
11:19935 (R;JP;In Japanese) 
Computer Codes 
Study of calculation methods for the analysis of the IAEA 
research reactor benchmark using the SRAC code system, 
11:19935 (R;JP;In Japanese) 
Neutron Diffusion Equation 
Study of calculation methods for the analysis of the IAEA 
research reactor benchmark using the SRAC code system, 
11:19935 (R;JP;In Japanese) 
Neutron Spectra 
Double bending IR-8 reactor hole for very slow neutrons, 
11:19928 (RA;SU;In Russian) 
Neutron Transport Theory 
Study of calculation methods for the analysis of the IAEA 
research reactor benchmark using the SRAC code system, 
11:19935 (R;JP;In Japanese) 
Reactor Channels 
Double bending IR-8 reactor hole for very slow neutrons, 
11:19928 (RA;SU;In Russian) 
Reactor Control Systems 
Optimal shut-down simulation by PROHYS, 11:19918 (R;HU) 
Reactor Shutdown 


Optimal shut-down simulation by PROHYS, 11:19918 (R;HU) 
RESERVOIR ROCK 
Flow Models 
Transition from mixed to forced convection for opposing 
vertical flows in liquid-saturated porous media, 11:19619 
(BA;US) 
Effects 


A new method for evaluating composite reservoir systems, 
11:19612 (BA;US) 
Dispersion and reservoir heterogeneity, 11:19081 (BA;US) 
Hydrodynamics 
Transition from mixed to forced convection for opposing 
vertical flows in liquid-saturated porous media, 11:19619 
(BA;US) 
Ion Exchange 
The origin of reversible hydroxide uptake on reservoir rock, 
11:19073 (J;US) 
Leaching 
Determination of interstitial chloride in shales and consolidated 
rocks by a precision leaching technique, 11:19063 (J;US) 
P 
Fluid drift speed and permeability asymmetry: injection 
research at East Mesa, 11:19571 (BA;US) 
Rock-Fluid Interactions 
Transition from mixed to forced convection for opposing 
vertical flows in liquid-saturated porous media, 11:19619 
(BA;US) 


Analysis of nonisothermal injection and falloff tests in layered 
reservoirs, 11:19616 (BA;US) 
Well Logging 
A new method for evaluating composite reservoir systems, 
11:19612 (BA;US) 


See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Energy Consumption 
Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 
Residential energy efficiency: progress since 1973 and future 
potential, 11:20143 (R;US) 
Energy Efficiency 
Residential energy efficiency: progress since 1973 and future 
potential, 11:20143 (R;US) 
Indoor Air Pollution 
Indoor air quality environmental information handbook: radon, 
11:20117 (R;US) 
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Power Demand 
Residential electricity demand and elasticity variation due to 
seasonality, 11:20089 (BA;US) 
Radon 
Indoor air quality environmental information handbook: radon, 
11:20117 (R;US) 
Space Heating 
Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 
Thermal Insulation 

Influence of the small house heat distribution system on the 

energy consumption, 11:20137 (R;FI;In Finnish) 
RESIDENTIAL SECTOR 
Energy Conservation 

Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 

Estimating residential end-use load shapes (RP2145-3), 
11:20129 (RA;US) 

icting summer energy consumption from homeowners 
attitudes, 11:20215 (J;US) 

REEPS experience in Florida: application of EPRI's residential 
end-use energy planning system to conservation issues in 
Florida, 11:20122 (RA;US) 

REEPS in the Pacific Northwest: preliminary results, 11:20120 
(RA;US) 

Role of evaluation results in the Bonneville Power 
Administration's conservation assessment and demand 
forecasting models: present uses and future directions, 
11:20148 (R;US) 

Energy Consumption 
Residential end-use energy planning system, 11:20121 (RA;US) 

Residential end-use load shape estimation (RP2145-1), 11:20130 
(RA;US) 

Residential energy use in the OECD, 11:19056 (J;US) 

Statistical evaluation of Pacific Northwest Residential Energy 
Consumption Survey weather data, 11:20150 (R;US) 

Survey of conditional energy demand models for estimating 
residential end-use energy consumption, 11:20123 (RA;US) 

Power Demand 

Application of the Residential End-Use Energy Planning 
System (REEPS) to conservation issues in Florida, 11:20065 
(RA;US) 

Load forecasting for small utility systems (RP1985), 11:20209 
(RA;US) 

Weather normalization of electricity sales and use of time 
varying coefficients: an application of EPRI RP1922 
(WENS) in the Georgia Power Company, 11:20134 (RA;US) 

Research Programs 

Load forecasting for small utility systems (RP1985), 11:20209 
(RA;US) 

Space HVAC Systems 

HVAC simulation model for microcomputers (ESPRE) - 
(RP1775), 11:20128 (RA;US) 

Time-of-Use Pricing 
Overview of transferability research: residential response to 
time-of-use rates (RP1956), 11:20131 (RA;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 


Application of oil agglomeration for effluent control from coal- 
cleaning plants. Final report Aug 78-Aug 80, 11:18999 
(R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 


Low-level waste data base development - EPICOR II 
resin/liner investigation - a program review, 11:19217 
(R;US) 

Electrical Properties 

Influence of partial discharges on the electric life 

characteristics of epoxy mica insulation, 11:20471 (TG;GB) 
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Radiation Effects 
Degradation of resins in EPICOR-II prefilters from Three 
Mile Island, 11:20443 (R;US) 
Solidification 
Low-level waste data base development - EPICOR II 
resin/liner investigation - a program review, 11:19217 
(R;US) 
Testing waste forms containing high radionuclide loadings, 
11:19218 (R;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 


Analytical spectroscopy, 11:20535 (B;US) 
Sensitivity 
Isotopic bias effects in resonance ionization mass spectrometry, 
11:20505 (BA;GB) 
Spectrometers 
Resonance ionization mass spectrometry at Los Alamos 
National Laboratory, 11:20520 (BA;US) 
RESONANCE PARTICLES 


See also EXOTI. RESONANCES 
MESON RESONANCES 


Particle Production 
Search for production of fractional charges, rare long-lived 
particles and subthreshold antiprotons in relativistic heavy 
ion collisions, 11:21284 (RA;US) 
Particle Properties 
Resonances of quarks, leptons, and gauge bosons, 11:21325 
(R;JP) 
Particle Structure 
Resonances of quarks, leptons, and gauge bosons, 11:21325 


(R;JP) 
RESOURCE DEVELOPMENT 
Environmental Impacts 
Habitat restoration plan for Naval Petroleum Reserve No. 1, 
Kern County, California, 11:19102 (R;US) 
RESOURCE MANAGEMENT 
Efficiency/equity analysis of water-resources problems—a 
theoretic approach. Doctoral thesis, 11:20047 (R;US) 
RESOURCE RECOVERY ACTS 
Economic Analysis 
Economic impact of pending regulations on the disposal of 
hazardous and nonhazardous energy wastes, 11:20091 
(BA;US) 


Supporting documentation for the RCRA 
Conservation and Recovery Act) incinerator regulations 40 
CFR 264, Support O - incinerators and appendices. Final 
report, 11:20892 (R;US) 
RESOURCE RECOVERY FACILITIES 
Air Pollution Abatement 
Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 
Fabric Filters 
Evaluation of fabric-filter performance at Ames Solid Waste 
Recovery System. Report for October 1978-November 1979, 
11:20211 (R;US) 
RESPIRABLE DUSTS 


See DUSTS 
RESPIRATORY SYSTEM DISEASES 
See also EMPHYSEMA 


Many faces of an increase in lung collagen, 11:21104 (J;US) 
RETORTING 
See also IN-SITU RETORTING 
Oil Yields 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
REVERSE OSMOSIS 
See OSMOSIS 
REVERSE-FIELD PINCH 
Confinement Time 
Field-reversed configuration research at Los Alamos, 11:21705 
G;AT) 


RHODIUM 
Catalytic Effects 


Historical Aspects 
Fusion power research programme at GA Technologies Inc. , 
11:21690 (J;AT) 
Performance 
The reversed field pinch: progress and promise, 11:21803 
(BA;US) 
Research Programs 
Advanced concepts in the United States fusion program, 
11:21804 (BA;US) 
The reversed field pinch: progress and promise, 11:21803 
(BA;US) 
Reviews 
Field-reversed configuration research at Los Alamos, 11:21705 
G;AT) 
RF SYSTEMS 
Computer-Aided Design 
Revision of and documentation for the standard version of the 
POISSON group codes, 11:20722 (J;US) 
Computerized Control Systems 
A versatile RF controller, 11:20778 (J;US) 
Design 
Rf system design: compact ignition tokamak, 11:21722 (R;US) 
Three phase R.F. systems for superconducting cyclotrons, 
11:20796 (J;US) 
Fabrication 
Fabrication and operation of the 4 MV 53 MHZ RF system 
for the fermilab antiproton source debuncher ring, 11:20780 
G;US) 
Free Electron Lasers 
The Los Alamos free-electron laser (FEL) RF system, 
11:20787 (J;US) 
Operation 
Fabrication and operation of the 4 MV 53 MHZ RF system 
for the fermilab antiproton source debuncher ring, 11:20780 
(J;US) 
Performance 
LASERTRON Mark-I: a prototype of laser-triggered RF- 
source for linacs in the TeV region, 11:20757 (R;JP) 
Poisson Equation 
Revision of and documentation for the standard version of the 
POISSON group codes, 11:20722 (J;US) 
Research Programs 
LASERTRON for a linear collider in TeV region, 11:20746 
(RA;XC) 


LASERTRON Mark-I: a prototype of laser-triggered RF- 
source for linacs in the TeV region, 11:20757 (R;JP) 
RHENIUM 
Catalytic Effects 
Spectroscopy of metal/titania systems. Technical report, 1 
January-31 December 1985, 11:19389 (R;US) 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
RHENIUM ALLOYS 
Phase Studies 
Phase studies on fission product alloys, 11:20296 (J;NL) 
RHENIUM COMPLEXES 


Studies of elimination reactions of metal complexes. Final 
report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 
RHODAMINES 
Fluorescence Spectroscopy 
Prospects for single - molecule detection in liquids by laser- 
induced fluorescence, 11:20524 (BA;US) 
Laser Spectroscopy 
Prospects for single - molecule detection in liquids by laser- 
induced fluorescence, 11:20524 (BA;US) 
RHODIUM 
Catalytic Effects 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 





Sorptive Properties 


Sorptive Properties : 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 


Spectroscopy 
Measurement of rhodium and palladium in selected Hanford 
defense defense wastes, 11:20506 (BA;US) 
RHODIUM 103 TARGET 
Neutron Reactions 
Neutron elastic differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMAL RNA 
Genes 


Radiochromic detectors as dosimeter and model system for 
bilogical high LET radiation experiments, 11:21051 
(RA;DE) 

RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Point Charge 
Motion of a classical spinning point particle in a Riemann- 
Cartan space-time, 11:21635 (R;BR) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIMS 
See RESONANCE IONIZATION MASS SPECTROSCOPY 
RINGS (STORAGE) 
See STORAGE RINGS 
RISA 
See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

RISOE NATIONAL LABORATORY 

Prior to 1978, known as RISOE RESEARCH 
ESTABLISHMENT and documents written before that date 
should be so indexed. 


Meteorology 
Meterology and wind energy it annual 
report 1 January-31 December 1984, 11:20861 (R;DK) 
Wind Turbines 
Meterology and wind energy it annual 
report 1 January-31 Sauber 1984, 11:20861 (R;DK) 
RIVERS 
See also HUDSON RIVER 
Sediments 
Quick grain size correction procedure for trace metal contents 
of sediments, 11:20963 (R;DE) 


Biochemical genetics of Neurospora nuclease. I. Isolation and 
characterization of nuclease (nuc) mutants, 11:21007 (J;GB) 
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RNA POLYMERASE 
See RNA 
ROAD TRANSPORT 
Radiation Accidents 
Potential importance of water pathways for spent fuel 
transportation accident risk, 11:19169 (R;US) 
ROADS 
Air Pollution 
Size-specific-particulate emission factors for industrial and rural 
roads: source category report. Final task report, June 1981- 
June 1985, 11:20909 (R;US) 


Consequential species of heavy metals. Final report, 11:20971 
(R;US) 
Dusts 
Cost-effectiveness of dust controls used on unpaved haul roads. 
Volume 1. Results, analysis, and conclusions. Open File 
report, September 1981-April 1984, 11:20905 (R;US) 
Cost-effectiveness of dust controls used on unpaved haul roads 
-Volume 2. Data. Open file report, September 1981-April 
1984, 11:20906 (R;US) 
Environmental Effects 
Reconnaissance observations of long-term natural vegetation 
recovery in the Cape Thompson region, Alaska, and 
additions to the checklist of flora, 11:20950 (R;US) 
ROBOTS 
Computerized Control Systems 
Sensor driven robot systems testbed, 11:20608 (R;US) 
Simulation 
Robotic simulation, 11:20617 (R;US) 
Construction 
Applications of PLACE at BKC, 11:20605 (R;US) 


Planning and sensing for autonomous navigation: proceedings 
of a workshop, 11:20630 (R;US) 
Navigation 
Planning and sensing for autonomous navigation: proceedings 
of a workshop, 11:20630 (R;US) 
Control 


Surveyor: a tetherless mobile surveillance system. Final report, 
11:20625 (R;US) 
Research Programs 
Research and development program plan for the Center for 
Engineering Systems Advanced Research (CESAR), 
11:20607 (R;US) 
Test Facilities 
Sensor driven robot systems testbed, 11:20608 (R;US) 
Uses 
Applications of PLACE at BKC, 11:20605 (R;US) 
ROCK BURSTS 
Monitoring 
Rockburst monitoring at the Sunshine Mine, Kellogg, Idaho, 
11:21147 (R;US) 
Seismic Waves 
Dynamic of underground openings in discontinuous 
rock, 11:21134 (R;CA) 
ROCK DRILLING 
Drill Bits 
Rock breakage mechanisms with a PDC cutter, 11:19085 
(BA;US) 
Rock Mechanics 
Flame-jet induced thermal spallation as a method of rapid 
drilling and cavity formation, 11:19079 (BA;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 


See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 


Corrosion 
The 1985 Acid Precipitation Materials Damage Assessment: 
An overview of findings, 11:20318 (BA;US) 
Materials Testing 
The 1985 Acid Precipitation Materials Damage Assessment: 
An overview of findings, 11:20318 (BA;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
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RODS (FUEL) 
See FUEL RODS 
ROLLER BEARINGS 
Lubrication 
Lubrication of roller bearings at low temperatures. Pt. 2. 
Experimental investigations, 11:20442 (R;DE;In German) 
ROMANIA 
Geologic Structures 
Three-dinicnsional P-wave velocity image under the 
Carpathian Arc, 11:21135 (R;RO) 


Biomass 
Root biomass distribution in willow stands grown on bog, 
11:19483 (RA;SE) 
Distribution 
Biomass distribution within willow plants growing on a peat 
bog, 11:19482 (RA;SE) 


orphology 
Rooting patterns in the pinyon-juniper woodland, 11:21027 
(R;US) 


Thermal spallation drilling, 11:19600 (BA;US) 


Spallation 
Thermal spallation drilling, 11:19600 (BA;US) 
Temperature Effects 
Thermal spallation drilling, 11:19600 (BA;US) 
ROTARY DRILLS 
Computerized Simulation 
Analyzing the dynamic behavior of some typical rotary bottom 
hole assemblies during startup, 11:19610 (BA;US) 
MWD Systems 
Analyzing the dynamic behavior of some typical rotary bottom 
hole assemblies during startup, 11:19610 (BA;US) 
Pneumatics 
Methods for increasing drilling performance of the thermal 
spallation drilling system, 11:19607 (BA;US) 
Pressure Control 
Methods for increasing drilling performance of the thermal 
spallation drilling system, 11:19607 (BA;US) 
ROTORS 


See also DARRIEUS ROTORS 
SAVONIUS ROTORS 


Design and construction of innovative flexible rotor systems, 
11:19686 (RA;DE) 
ROUGHNESS 
Electric Measuring Instruments 
Computer-aided surface roughness measurement system, 
11:19901 (R;CA) 
ROWE YANKEE REACTOR 
Compliance Audits 
Conformance to Regulatory Guide 1.97, Yankee Rowe 
Generating Station (Docket No. 50-29), 11:19862 (R;US) 
R-RNA 
See RIBOSOMAL RNA 
RTP REACTOR 
Reaktor TRIGA PUSPATI 
Manuals 
PUSPATI Triga Reactor Uses’ Manual, 11:19940 (R;MY;In 
Malay) 
RUMANIA 
See ROMANIA 
RUMEN 
See STOMACH 
RUNOFF 
Water Pollution 
Consequential species of heavy metals. Final report, 11:20971 
(R;US) 


Catalytic Effects 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
Neutron Reactions 
Neutron elastic ing differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 


RUTHENIUM 106 
Distribution Functions 
Application of distribution coefficients to radiological 
assessment models, 11:20940 (R;US) 
Oxidation 
Volatile ruthenium chemistry, an answer to RTA 925-S, 
11:20596 (R;US) 
Volatility 
Volatile ruthenium chemistry, an answer to RTA 925-S, 
11:20596 (R;US) 
RUTHENIUM ALLOYS 
Phase Studies 
Phase studies on fission product alloys, 11:20296 (J;NL) 
RUTHENIUM OXIDES 
Catalytic Effects 
Low-rank coal structure elucidations with ruthenium tetroxide, 
11:19014 (R;US) 
Oxidation , 
Volatile ruthenium chemistry, an answer to RTA 925-S, 
11:20596 (R;US) 
Vapor Pressure 
Volatile ruthenium chemistry, an answer to RTA 925-S, 
11:20596 (R;US) 
Volatility 
Volatile ruthenium chemistry, an answer to RTA 925-S, 
11:20596 (R;US) 


SACLAY LINAC 
Some recent results at the Saclay electron linear accelerator, 
11:21438 (R;FR;In French) 
SAFEGUARDS 
Research Programs 
Safeguards and security progress report, January-December 
1984, 11:19371 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 


See OIL SHALES 
PICEANCE CREEK BASIN 


SALMON 
Behavior 
Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
SALT CAVERNS 
Certification 
Test of Department of Energy Strategic Petroleum Reserve 
cavern Bryan Mound 1, 11:19110 (R;US) 


Thermal/structural modeling of a large scale in situ overtest 
experiment for defense high level waste at the Waste 
Isolation Pilot Plant Facility, 11:21151 (R;US) 

Deformation 

Thermal/structural modeling of a large scale in situ overtest 
experiment for defense high level waste at the Waste 
Isolation Pilot Plant Facility, 11:21151 (R;US) 

SALT DEPOSITS 
B 

Bibliography of studies for the Salt Repository Project Office 
of the Civilian Radioactive Waste Management Program, 
April 1978-July 1985, 11:19205 (R;US) 


Numerical simulation of the creep response of model salt 
pillars, 11:21152 (R;US) 

Schematic designs for penetration seals for a repository in the 
Permian Basin (Deaf Smith County, Texas), 11:19193 (R;US) 


Schematic designs for penetration seals for a repository in 
Richton Dome (Richton Dome), 11:19191 (R;US) 





Mechanical Properties 


Mechanical Properties 

Compilation of data for thermomechanical analyses of four 
potential salt repositories (Paradox Basin, Permian Basin, 
Richton Dome, Vacherie Dome), 11:21154 (R;US) 

Radioactive Waste Disposal 

‘Application of a risk assessment methodology to a hypothetical 
high-level waste repository in bedded salt, 11:19364 (BA;US) 

Geologic media impacts upon repository design, 11:19303 
(BA;US) 

Salt Repository Project. Technical progress report for the 
quarter, 1 January-31 March 1985, 11:19206 (R;US) 

Seismic evaluation of underground facilities for nuclear waste 
storage, 11:19305 (BA;US) 

Radioactive Waste Facilities 

Bibliography of studies for the Salt Repository Project Office 
of the Civilian Radioactive Waste Management Program, 
April 1978-July 1985, 11:19205 (R;US) 

Schematic designs for penetration seals for a repository in the 
Permian Basin (Deaf Smith County, Texas), 11:19193 (R;US) 

Schematic designs for penetration seals for a repository in 
Richton Dome (Richton Dome), 11:19191 (R;US) 

Research Programs 

Salt Repository Project. Technical progress report for the 

quarter, 1 January-31 March 1985, 11:19206 (R;US) 
Rock Mechanics 

Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:19264 (BA;US) 

Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:21150 (R;US) 

Rock-Fluid Interactions 
Brine migration studies in the Waste Isolation Pilot Plant 
(WIPP), 11:19248 (R;US) 
Thermal Stresses 
Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:21150 (R;US) 


Compilation of data for thermomechanical analyses of four 
potential salt repositories (Paradox Basin, Permian Basin, 
Richton Dome, Vacherie Dome), 11:21154 (R;US) 

SALT TRANSPORT PROCESS 


See PYROCHEMICAL REPROCESSING 
SAMARIUM 140 
Quadrupole Moments 
Quadrupole moments of neutron isomers in Sm isotopes, 
11:21486 (R;DE) 
SAMARIUM 142 
Quadrupole Moments 
Quadrupole moments of neutron isomers in Sm isotopes, 
11:21486 (R;DE) 
SAMPLE CHANGERS 
Specifications 
Electronic-mechanical device for tested samples control in 
neutron beams, 11:20756 (RA;SU;In Russian) 
SAN ONOFRE-1 REACTOR 
San Clemente, California, USA 
Power Losses 
Loss of Power and Water Hammer Event at San Onofre, Unit 
1, on November 21, 1985, 11:19981 (R;US) 
Water Hammer 
Loss of Power and Water Hammer Event at San Onofre, Unit 
1, on November 21, 1985, 11:19981 (R;US) 
SAND 
Fracture Properties 
Triaxial compression testing of powder in the low stress 
region, 11:21153 (TJ;GB) 
Hydraulic Conductivity 
Filtration model for the flow of dilute, stable emulsions in 
porous media. II. Parameter evaluation and estimation, 
11:19069 (J;GB) 
Pneumatic Transport 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, September-November 1985, 
11:19050 (R;US) 
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Radionuclide Migration 
Diffusive transport of strontium-85 in sand-bentonite mixtures, 
11:20938 (R;CA) 
Thermal Conductivity 
WIPP simulated DHLW tests: status and initial in situ backfill 
thermal conductivities, 11:19249 (R;US) 
SANDSTONES 
Density 
Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 
Electric Conductivity 
Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 


Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 
Permeability 
Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 
Porosity 
Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 
Water Saturation 
Petrophysical log interpretation of tight gas sands. Annual 
report, 1984-1985, 11:19117 (R;US) 
SANITARY LANDFILLS 
Research Programs 
Recovery and utilization of gas from sanitary landfills. 
Evaluation of the research program of the Danish Minsitry 
of Energy (Biogas), 11:20095 (R;DK;In Danish) 
SAPPHIRE 
Fabrication 
Characterization methodology for film materials usin, 
wideband reflection acoustic microscopy, 11 20466 { i tkatilp 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATELLITES 


See also LANDSAT SATELLITES 
MOON 


Communications 
PLACES (Position Location and Communication Effects 
Simulations) Beacon experiment test results. Technical 
report, 1 May 1981-1 August 1984, 11:21218 (R;US) 
SAVANNAH RIVER PLANT 
Birds 
Mapping of wood stork foraging habitat with satellite data, 
11:20981 (R;US) 
Radioactive Waste Disposal 
Disposal of Savannah River Plant waste salt, 11:19294 
(BA;US) 
Radionuclide migration model for buried waste at the 
Savannah River Plant, 11:19366 (BA;US) 
Radioactive Waste Processing 
An incineration demonstration at Savannah River, 11:19275 
(BA;US) 
SAVONIUS ROTORS 
Design 
Optimum configuration studies, prototype design and 
performance of a Savonius rotor based irrigation system, 
11:19767 (RA;DE) 
SCALAR FIELDS 


Role of noise in stochastic quantization of scalar fields, 
11:21403 (R;SU;In Russian) 
SCALE MODELS 
Testing 
Siting evaluation of the wind park on the island of Kythnos, 
11:19733 (RA;DE) 
SCANDINAVIA 
See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 
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Energy 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
Energy Consumption 
Local energy planning in the Nordic countries. The need for 
research and investigation, 11:20028 (R;NO;In Norwegian) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 


See also BACKSCATTERING 
LIGHT SCATTERING 
MULTIPLE SCATTERING 
QUASI-ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 


Measuring Methods 
Research program with no “measurement problem”, 11:21414 
(R;US) 
N*Resonances 
Effects of effective delta-nucleon and particle-hole interactions 
on the *C(2*,7°)'3N/sub gs/ charge exchange scattering, 
11:21454 (RA;US) 
SCHOOL BUILDINGS 
Energy Conservation 
Energy conservation with semi-controlled areas by air 
conditioning in nursery schools. The nursery school 
Dragvoll, 11:20154 (R;NO;In Norwegian) 
Solar Architecture 
Energy conservation with semi-controlled areas by air 
conditioning in ni schools. The nursery school 
Dragvoll, 11:20154 (R;NO;In Norwegian) 
SCHWINGER-TOMONAGA FORMALISM 
Vacuum States 
Quantum effects in the Schwinger model, 11:21387 (RA;SU) 
SCIENTIFIC PERSONNEL 
Employment 
Energy-related manpower, 1985, 11:21824 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Fiber Optics 
Scintillating fibre detector in the UA2 improvement 


See SCINTILLATION COUNTERS 


See UNITED KINGDOM 
SCRAP METALS 
Decontamination 
Processing capabilities for the elimination of contaminated 
metal scrapyards at DOE/ORO-managed sites, 11:19318 
(BA;US) 
SCREWING 
See FASTENING 
SCRUBBERS 
Corrosion Resistant Alloys 
Progress in selection of materials for flue gas desulfurization 
systems, 11:19003 (J;US) 
SCYLLA DEVICES 
Reviews 
Theta-pinch research at Los Alamos, 11:21701 (J;AT) 
SCYLLAC DEVICES 
End Effects 
Theta-pinch research at Los Alamos, 11:21701 (J;AT) 


Theta-pinch research at Los Alamos, 11:21701 (J;AT) 
SEA BED 
Coordinated Research Programs 
Report of the fifth interim meeting of the Seabed Working 
Group, Engineering Studies Task Group, 11:19247 (R;US) 


Recent sea levels from tide gauges: problems and prognosis, 
11:19036 (RA;US) 


SEALING MATERIALS 
Grouting 
Development of a sanded expansive salt grout for repository 
sealing application. Final report, 11:19177 (R;US) 
Development of a sanded nonsalt expansive grout for 
repository sealing application. Final report, 11:19181 (R;US) 
Development of two candidate concrete mixtures (salt, nonsalt) 
for repository sealing applications. Final report, 11:19183 
(R;US) 
Performance Testing 
In-situ seal tests at the Waste Isolation Pilot Plant (WIPP), 
11:20457 (R;US) 
Portland Cement 
Characterization of four Class H high sulfate-resistant portland 
cements. Final report, 11:19180 (R;US) 
Thermal stability of certain hydrated phases in systems made 
using portland cement. Final report, 11:19178 (R;US) 


Design 
Development of seals for a geothermal downhole intensifier-a 
progress report, 11:19609 (BA;US) 


Geothermal elastometer--a firm reality, 11:19604 (BA;US) 
Thermodynamic Properties 
Geothermal elastometer--a firm reality, 11:19604 (BA;US) 
SEASONAL THERMAL ENERGY STORAGE 
Corrosion 
Corrosion of metals, 11:20014 (R;SE;In Swedish) 
Hydrology 
Hydrogeologic investigations during the operation, 11:20015 
(R;SE;In Swedish) 
Temperature Logging 
Hydrogeologic investigations during the operation, 11:20015 
(R;SE;In Swedish) 
Thermal Energy Storage Equipment 
Seasonal heat storage in underground warm water stores. 
Dimensioning and planning of a full size store. Final report, 
11:20018 (R;XE) 
SEAWATER 
Recovery of uranium from sea water recycle test for 
microsphere adsorbents, 11:19140 (R;TW) 
Uranium adsorption with composite titanium-iron hydrous 
oxide microspheres, 11:19141 (R;TW) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY BEAMS 
Beam Production 
Secondary beams and the synthesis of exotic nuclei, 11:20749 
(RA;US) 
SECOND-HARMONIC GENERATION 
See HARMONIC GENERATION 
SECURITY 
See also NATIONAL SECURITY 
Lighting Systems 
Exterior lighting design program, 11:19375 (R;US) 
Exterior lighting design program, 11:19374 (R;US) 
Research Programs 
Safeguards and security progress report, January-December 
1984, 11:19371 (R;US) 
Vulnerability 
Application of systems analysis techniques to vulnerability 
studies of complex installations, 11:19372 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTARY ROCKS 
See also PHOSPHATE ROCKS 
SANDSTONES 
Screening 
Southeastern Regional Environmental Characterization Report: 
executive summary. Final report, 11:19329 (R;US) 





SEDIMENTS 
Activation Analysis 


SEDIMENTS 
Activation Analysis 
Utilization of the Intense Pulsed Neutron Source (IPNS) at 
Argonne National Laboratory for nevtron activation 
analysis, 11:20508 (BA;US) 
Chemical Analysis 
Ecological-evaluation of organotin-contaminated sediment. 
Final report, March-June 1984, 11:20959 (R;US) 
Hydraulic Conductivity 
Filtration model for the flow of dilute, stable emulsions in 
porous media. I. Theory, 11:19068 (J;GB) 


Consequential species of heavy metals. Final report, 11:20971 
(R;US) 
Sample Preparation 
Quick grain size correction procedure for trace metal contents 
of sediments, 11:20963 (R;DE) 
X-Ray Spectroscopy 
Quick grain size correction procedure for trace metal contents 
of sediments, 11:20963 (R;DE) 
SEEDS 
Radiation Effects 
Effect of seeds of heavy charged particles of galactic cosmic 
radiation, 11:21071 (TA;US) 
Environment 
Improvement of germination by direct seeding through 
mechanical preparation, 11:19480 (RA;SE) 
SEISMIC ARRAYS 
Site Surveys 
RSTN receiver structure study: final results, 11:20856 (R;US) 
SEISMIC EFFECTS 
Risk Assessment 
Proposals for investigating instrument tube line breaks in 
pressurized water reactors, 11:19961 (R;US) 
SEISMIC EVENTS 
See also EARTHQUAKES 
Data Acquisition Systems 
Overview of seismic signal processing equipment and 
procedures, 11:20851 (R;US) 
SEISMIC P WAVES 
Three-Dimensional Calculations 
Three-dimensional P-velocity structure of the summit Caldera 
of Newberry volcano, Oregon, 11:19568 (BA;US) 
Velocity 
Three-dimensional P-wave velocity image under the 
Carpathian Arc, 11:21135 (R;RO) 
SEISMIC SOURCES 
Shock Absorbers 
New methods for the acoustic evaluation of materials with 
application to sorbothane, 11:20469 (BA;US) 
SEISMIC WAVES 
See also SEISMIC P WAVES 
Rock Mechanics 
Dynamic response of underground openings in discontinuous 
rock, 11:21134 (R;CA) 
SELENIUM 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
SELENIUM 79 
Radionuclide Migration 
Transient diffusional release from waste packages in a 
repository in basalt, 11:19336 (R;US) 
SELF-CONSISTENT FIELD 
Wave Functions 
Multiconfiguration wavefunctions for molecules: current 
approaches, 11:20565 (BA;NL) 
SELF-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 


Materials Testing 
Investigation of semiconductor gas sensing devices for coal 
gasification process streams. Final report, June 25, 1984-June 
25, 1985, 11:18981 (R;US) 
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Performance Testing 
Investigation of semiconductor gas sensing devices for coal 
gasification process streams. Final report, June 25, 1984-June 
25, 1985, 11:18981 (R;US) 
SEMICONDUCTOR LASERS 
Spectra 
Theory of the effect of traps on the spectral characteristics of 
diode lasers, 11:20642 (R;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Crystal Defects 
Thermal wave imaging for NDE of electronic components, 
11:20467 (BA;US) 
Dislocations 
Thermal wave imaging for NDE of electronic components, 
11:20467 (BA;US) 
Electrical 
Measurement techniques for electronic devices, 11:20470 
(BA;US) 
Mass Spectroscopy 
Some advances in inorganic analytical Mass Spectrometry, 
11:20521 (BA;US) 
Microscopy 
Thermal wave imaging for NDE of electronic components, 
11:20467 (BA;US) 
Nondestructive Testing 
Measurement techniques for electronic devices, 11:20470 
(BA;US) 
Superlattices 
Monte Carlo stability analysis of strained layer superlattice 
interfaces, 11:20455 (R;US) 
Surface Properties 
Measurement techniques for electronic devices, 11:20470 
(BA;US) 
Thermal Testing 
Thermal wave imaging for NDE of electronic components, 
11:20467 (BA;US) 
SEMICONDUCTOR SWITCHES 
Construction 
Detailed design of a 13 kA 13 kV dc solid-state turn-off 
switch. [Revision], 11:21717 (R;US) 
Design 
Detailed design of a 13 kA 13 kV dc solid-state turn-off 
switch. [Revision], 11:21717 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Bricks 
Analysis of the thermal storage performance of brick masonry 
and similar materials, 11:19556 (R;US) 
SENSITIVITY ANALYSIS 
Computer Codes 
Present status of JNDC sensitivity analysis code systems, 
11:19899 (RA;JP;In Japanese) 
SEPARATION PROCESSES 


See also CHEMISORPTION 
REPROCESSING 


Membranes 
Asymmetric membranes for gas separations, 11:20482 (R;DE) 
SERINE PROTEINASES 
Code number 3.4.21. 
Biological Effects 
Comparison of starvation and elastase models of emphysema in 
the rat, 11:21029 (J;US) 
SERVICE STATIONS 
See GASOLINE SERVICE STATIONS 
SERVOMECHANISMS 
Manipulators 
Kinematics and duty cycles of the SM-229 force-reflecting 
servomanipulator, 11:20629 (R;US) 
SETTLING PONDS 
Sediments 
Consequential species of heavy metals. Final report, 11:20971 
(R;US) 
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SEWAGE SLUDGE 
Bioconversion 


i tion of water hyacinth and sludge for methane 
production, 11:19397 (R;US) 
SEYFERT GALAXIES 

Galaxy Nuclei 


Line variability in active nuclei and the structure of the broad- 


line region, 11:21190 (RA;US) 
SHAFT EXCAVATIONS 
Closures 
Schematic designs for tion seals for a repository in the 
Permian Basin, 11:19193 (R;US) 
Schematic designs for penetration seals for a repository in 
Richton Dome, 11:19191 (R;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
Fractionation 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 
Structural Chemical Analysis 
Separation of nonvolatile components of fossil fuels at very 
high resolution and their structural characterization. 
Progress report, May 1, 1985-January 31, 1986, 11:19012 
(R;US) 


SHEAR PROPERTIES 
Methods 
Strength characterization method for evaluating ceramic-to- 
metal bonds, 11:20283 (R;US) 
SHEAR STRENGTH 
See SHEAR PROPERTIES 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 
Thinner than PLATES but thicker than FOILS. 
Laser Welding 
Laser welding of thin austenitic stainless steel sheet, 11:20294 
(R;US) 


SHIPS 
Nuclear Explosions 
NUCDAM (Nuclear Damage Assessment Module) control 
document. Volume 1. User information report, 18 April 
1983-16 June 1984, 11:20847 (R;US) 
Turbines 


Wind turbine driven boat, 11:19690 (RA;DE) 
SHOCK ABSORBERS 
Wear 
Aging and service wear of hydraulic and mechanical snubbers 
used on safety-related piping and components of nuclear 
power plants. Phase I study. Volume 1, 11:19909 (R;US) 
SHORT ROTATION CULTIVATION 


Cycle 
Fertilization for long-term maximum production, 11:19471 
(RA;SE) 


Breeding strategy for short rotation woody species, 11:19475 
(RA;SE) 
Research Programs 
Short-rotation forestry in Sweden - Energy R and D 
programme and potential fuel market, 11:19493 (RA;SE) 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Design 
een nat Gyesten, 11:20809 (RA;US) 


Low P/ed'T/ Vies introdeced by a large scoeptence 
calorimeter trigger, 11:20812 (R;BR) 
SHRUBS 
Roots 
Rooting patterns in the pinyon-juniper woodland, 11:21027 
(R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIALON 
See ALUMINIUM OXIDES 


SILICON NITRIDES 
SIGMA MODEL 
O Groups 
Two-dimensional sigma models: modelling non-perturbative 
effects of quantum chromodynamics, 11:21328 (R;SU) 
SIGMA PLUS 
Radiative Decay 
Measurement of the branching ratio Si—rhoy/S*—rhor®, 
11:21293 (R;GB) 


See MWD SYSTEMS 
SIGNALS 
Data Processing 
Estimation of time-varying coherence functions, 11:21843 
(R;US) 


SILANES 
Nuclear Magnetic Resonance 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
Structural Chemical Analysis 
Characterization of polysilanes by carbon-13, silicon-29, and 
proton NMR, 11:20578 (R;US) 
SILICA 
Catalytic Effects 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
Crystal Growth 
Microcrystalline growth studies in model oxide by dynamic 
laser-light scattering methods, 11:20386 (R;US) 
Ecological Concentration 
Aerosol sampling and characterization 
oil shale industry, 11:19139 (BA;US) 
Mechanical Properties 
Strength and flexibility properties of advanced ceramic fabrics, 
11:20450 (R;US) 
Sorptive Properties 
Chemical trapping and ir studies of CO/H? surface species. 
Second quarterly report, December 1985-February 1986, 
11:18993 (R;US) 
Preserving toxicologic activity during chromatographic 
fractionation of bioactive complex mixtures, 11:20496 (J;US) 
SILICA GEL 


in the developing US 


Properties 
Thin-layer chromatographic separation of optical, geometrical, 
and structural isomers, 11:20498 (J;US) 
SILICATES 
See also ALUMINIUM SILICATES 
Crystal Structure 
Applications of high resolution NMR to geochemistry: 
crystalline, glass, and molten silicates, 11:20449 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 

Absorption Spectroscopy 

Atomic absorption spectrophotometric methods for the 
determination staan and silicon in steel, 11:20515 
(BA;US) 

Acoustic Emission Testing 
Acoustic emission monitoring crack propagation in single 

crystal silicon, 11:20333 (BA;US) 

Acoustic Monitoring 
Acoustic emission monitoring crack propagation in single 
crystal silicon, 11:20333 (BA;US) 

Acoustic Testing 
Phase-modulated photoacoustics, 11:20465 (BA;US) 
Activation Analysis : 

Study of reactor characteristics for the adaptation of the 
monoelement standard method in activation analysis. 
Application to impurity determination in silicon, 11:20474 
(R;FR;In French) 

Binding Energy 
Phase-modulated photoacoustics, 11:20465 (BA;US) 





SILICON : 
Carrier Lifetime 


Carrier Lifetime 
Lifetimes in Si CVD-epitaxial and other layers determined by 
spectral LBIC (Light Beam Induced Current), 11:19506 
(BA;US) 
Crack Propagation 
Acoustic emission monitoring crack propagation in single 
crystal silicon, 11:20333 (BA;US) 
Deposition 
Fluidized bed silicon deposition (Si production via silane 
pyrolysis), 11:19505 (BA;US) 
Destructive Testing 
Acoustic emission monitoring crack propagation in single 
crystal silicon, 11:20333 (BA;US) 
Dislocations 
Imaging structure and impurities in the core of silicon 
dislocations and grain boundaries: a high-resolution 
transmission electron microscopy and computer image 
simulation study, 11:20447 (R;US) 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerais, 11:19016 (R;US) 
Fabrication 
Phase-modulated photoacoustics, 11:20465 (BA;US) 
Fracture Mechanics 
Acoustic emission monitoring crack propagation in single 
crystal silicon, 11:20333 (BA;US) 
Grain Boundaries 
Imaging structure and impurities in the core of silicon 
dislocations and grain boundaries: a high-resolution 
transmission electron microscopy and computer image 
simulation study, 11:20447 (R;US) 
Impurities 
Imaging structure and impurities in the core of silicon 
dislocations and grain boundaries: a high-resolution 
transmission electron microscopy and computer image 
simulation study, 11:20447 (R;US) 
Ton Implantation 
Forman. on of amorphous silicon by light ion damage, 11:20446 
~ (R;US) 
Laser induced oxidation of heavily doped silicon, 11:20440 
(R;US) 
Structure of oxygen-implanted (111) silicon before and after 
heat-pulse annealing, 11:20448 (R;US) 
Laser-Radiation Heating 
Anomalous behavior during the solidification of silicon in the 
presence of impurities, 11:20456 (R;US) 
Melting 
Anomalous behavior during the solidification of silicon in the 
presence of impurities, 11:20456 (R;US) 
Neutron Diffraction 
Phase determination of the forbidden reflection 442 in silicon 
and germanium using multiple Bragg scattering, 11:20463 
(J;DK) 


Laser induced oxidation of heavily doped silicon, 11:20440 
(R;US) 
Physical Radiation Effects 
Formation of amorphous silicon by light ion damage, 11:20446 
(R;US) 
Observation of self-trapped holes by electron spin resonance in 
thermally grown SiO: on silicon, 11:20836 (R;US) 


Basic materials for solar silicon. Finai report, 11:20438 
(R;DE;In German) 
Thermal Testing 
Phase-modulated photoacoustics, 11:20465 (BA;US) 


SILICON 28 REACTIONS 


Elastic Scattering 
Resonances in heavy systems, 11:21477 (J;CH) 
Heavy Ion Fusion Reactions 
Nuclear reaction studies using inverse kinematics, 11:21427 
(RA;US) 
Inelastic Scattering 
Resonances in heavy systems, 11:21477 (J;CH) 
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Particle Production 
Search for production of fractional charges, rare long-lived 
particles and subthreshold antiprotons in relativistic heavy 
ion collisions, 11:21284 (RA;US) 
Subthreshold K~ momentum spectrum for relativistic nuclear 
collisions, 11:21285 (RA;US) 
Scattering 
Quasielastic reactions, 11:21476 (J;CH) 
SILICON 28 TARGET 
Silicon multilayer target for a high intensity charm 
photoproduction experiment, 11:21270 (R;IT) 
Reactions ' 


PS 187 - a good statistics study of antiproton interactions with 

nuclei: preliminary results, 11:21475 (BA;GB) 
Carbon 12 Reactions 

Molecular degrees of freedom: resonances and orbiting, 

11:21469 (J;CH) 
Oxygen 16 Reactions 

Molecular degrees of freedom: resonances and orbiting, 

11:21469 (J;CH) 
Silicon 28 Reactions 

Quasielastic reactions, 11:21476 (J;CH) 

Resonances in heavy systems, 11:21477 (J;CH) 

Search for production of fractional charges, rare long-lived 
particles and subthreshold antiprotons in relativistic heavy 
ion collisions, 11:21284 (RA;US) 

Subthreshold K~ momentum spectrum for relativistic nuclear 
collisions, 11:21285 (RA;US) 

SILICON 29 
Nuclear Magnetic Resonance 

Applications of high resolution NMR to geochemistry: 

crystalline, glass, and molten silicates, 11:20449 (R;US) 
SILICON ALLOYS 
Chemical Composition 

Sputter-induced compositional changes in a Ni-Si alloy, 

11:20381 (J;NL) 
Laser-Radiation Heating 

Anomalous behavior during the solidification of silicon in the 

presence of impurities, 11:20456 (R;US) 
Melting 

Anomalous behavior during the solidification of silicon in the 

presence of impurities, 11:20456 (R;US) 
Spectroscopy 

Electrochemical photocapacitance spectroscopy of amorphous 
silicon alloy materials. Annual subcontract report, 1 June 
1984-30 September 1985, 11:19462 (R;US) 

Physical Radiation Effects 

Nonequilibrium segregation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 

Precipitation Hardening 

Topics in precipitation and ordering reactions and their related 
phenomena (AI-Si; Al-Ge; Fe-Cu; Pt-C; Fe-N), 11:20281 
(R;US) 


Nonequilibrium segt<gation and phase instability in alloy films 
during elevated-temperature irradiation in a high-voltage 
electron microscope, 11:20362 (BA;US) 


Sputter-induced compositional changes in a Ni-Si alloy, 
11:20381 (J;NL) 
SILICON CARBIDES 
Mechanical Properties 
Strength and flexibility properties of advanced ceramic fabrics, 
11:20450 (R;US) 
Synthesis 
Thermochemical modeling of thermite-type reactions, 11:20388 
(R;US) 
Thermochemical modeling of ceramic systems formed by 
combustion, 11:20278 (R;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILANES 
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SILICATES 

SILICON CARBIDES 
SILICON FLUORIDES 
SILICON NITRIDES 
SILICON OXIDES 


Electronic Structure 
Ab initio molecular orbital calculations on the tert-butyl 
radical, its isoelectronic neighboring radical ions, and their 
third-row congeners, 11:20581 (J;US) 
SILICON FLUORIDES 
Photon Collisions 
Predictions of multiphoton resonances in SFz and SiF,, 
11:21249 (J;NL) 


Absorption 
Predictions of multiphoton resonances in SF¢ and SiF,, 
11:21249 (J;NL) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Crack Propagation 
Fractured toughness of SisN, measured with short bar 
chevron-notched specimens, 11:20390 (R;US) 
Fracture Properties 
Fractured toughness of SisN, measured with short bar 
chevron-notched specimens, 11:20390 (R;US) 
Roughness 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
Ultrasonic Testing 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Physical Radiation Effects 
Observation of self-trapped holes by electron spin resonance in 
thermally grown SiO, on silicon, 11:20836 (R;US) 


Basic materials for solar silicon. Final report, 11:20438 
(R;DE;In German) 
SILICON SOLAR CELLS 
Computerized Simulation 
Computer modeling results on all-Si cascade solar cells, 
11:19511 (BA;US) 
High intensity solar cells, 11:19458 (R;US) 
Design 
High efficiency silicon solar cells, 11:19507 (BA;US) 


Fabrication 
Applications of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 11:19441 (R;US) 
Hazards 


Potential health and safety hazards associated with the 
manufacture of amorphous silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 


Potential health and safety hazards associated with the 
manufacture of amo silicon and copper indium 
diselenide photovoltaic cells, 11:19439 (R;US) 

Mechanical Tests 
Mechanical proof testing in cell processing, 11:19513 (BA;US) 
Passivation 


Applications of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 11:19441 (R;US) 


High efficiency silicon solar cells, 11:19507 (BA;US) 

Limiting mechanisms in large-grain polycrystalline silicon 
Spatial homogeneity, 11:19512 (BA;US) 

Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 


Radiosensitivity 
Performance and temperature dependencies of proton 
irradiated n/p GaAs and n/p silicon cells, 11:19454 (R;US) 


Potential for use of indium phosphide solar cells in the space 
radiation environment, 11:19455 (R;US) 


SILICONES 


Study of within DC93-009 and DC93-029 silicone 
resin systems, 11:20433 (R;US) 


Hardness 
Study of degradation within DC93-009 and DC93-029 silicone 
resin systems, 11:20433 (R;US) 
Viscosity 
Study of degradation within DC93-009 and DC93-029 silicone 
resin systems, 11:20433 (R;US) 
SILVER 
Atom Transport 
The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 


The diffusivity of hydrogen in the noble metals at low 
temperature, 11:20299 (J;US) 
Neutron Reactions 
Neutron elastic differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Optical Properties 
Radiative decay of surface plasmons, 11:20253 (R;US) 
Plasmons 
Radiative decay of surface plasmons, 11:20253 (R;US) 
SILVER ALLOYS 


Hardening 
TEM studies of precipitate growth at the atomic level, 
11:20282 (R;US) 
SILVER IONS 
X-Ray Spectra 
Emission in the 50-80-A region from highly ionized silver in 
Princeton Large Torus tokamak plasmas, 11:21245 (J;US) 
SILVER OXIDES 
Electrodeposition 
Ellipsometric spectroscopy study of anodically formed silver 
(1) oxide films on silver, 11:20588 (R;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 


Single photon emission tomography, 11:21024 (BA;GB) 

SKIN 
Carcinomas 
Murine susceptibility to two-stage skin carcinogenesis is 
influenced by the agent used for promotion, 11:21106 (J;US) 
SKYRMIONS 
See SOLITONS 

SLABS 

Thicker than PLATES, primarily for use in shielding studies. 


Multiple scatter cross sections for anisotropic Kolmogoroff 
turbulence. Report for September 1982-December 1983, 
11:21597 (R;US) 

Multiple Scattering 

Multiple scatter cross sections for anisotropic Kolmogoroff 
turbulence. Report for September 1982-December 1983, 
11:21597 (R;US) 

SLAGS 
Viscosity 

Mineral matter behavior in high 

gasifiers, 11:18971 (R;US) 
SLC 


See STANFORD LINEAR COLLIDER 
SLOW NEUTRONS 
Reflection 
On an accuracy of the Snell's law for slow neutrons, 11:21600 
(RA;SU;In Russian) 
Refraction 
On an accuracy of the Snell’s law for slow neutrons, 11:21600 
(RA;SU;In Russian) 
SLUDGES 
See also SEWAGE SLUDGE 


carbon conversion coal 


Photolysis and xenon flash pyrolysis of coal-derived wastes, 
11:18979 (R;US) 





SLUGS (FUEL) 
Uses 


SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 
Uses 
Studies of stress and fatigue induced defects using small angle 
neutron scattering, 11:20246 (R;US) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Developing Countries 
Report on the state of the art of run-of-river energy. Small- 
sized water power plants. Special energy programme of the 
Federal Ministry for Economic Cooperation, 11:19434 
(R;DE;In German) 
Institutional Factors 
Small scale hydropower program legal and institutional 
aspects. Project Monitor Report, 11:19435 (R;US) 


Small scale hydropower program legal and institutional 

aspects. Project Monitor Report, 11:19435 (R;US) 
Research Programs 

Report on the state of the art of run-of-river energy. Small- 
sized water power plants. Special energy programme of the 
Federal Ministry for Economic Cooperation, 11:19434 
(R;DE;In German) 

SMECTITE 


Conversion of smectite to illite in hydrothermal systems. A 
literature review, 11:21119 (R;CA) 
SMOG 


Chemistry 
Methanol fuel substitution can reduce urban ozone pollution, 
11:19424 (BA;CA) 
SMOOTHNESS 
See ROUGHNESS 
SNG PLANTS 
Environmental Impacts 
Applicant’s environmental analysis for a substitute natural gas 
plant near Tucson, Arizona (Plant is designed to convert 
liquid naphtha, a petroleum fraction, into a gas product 
composed principally of methane, which will be used as a 
substitute natural gas), 11:19103 (R;US) 
SODIUM 
Calcination of sodium-bearing waste using aluminum nitrate, 
11:19254 (R;US) 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
Optical Pumping 
Wall relaxation rates for an optically pumped NA vapor, 
11:21232 (R;US) 
Radioactive Waste Disposal 
Sodium waste disposal method, 11:19323 (BA;US) 
Radioactive Waste Management 
LMFBR sodium-bearing waste program-an overview, 11:19316 
(BA;US) 
Research Programs 
LMFBR sodium-bearing waste program-an overview, 11:19316 
(BA;US) 
SODIUM 23 
Nuclear Magnetic Resonance 
Applications of high resolution NMR to geochemistry: 
crystalline, glass, and molten silicates, 11:20449 (R;US) 
SODIUM BROMIDES 
Sorptive Properties 
Determination of room-temperature fluorescence and 
phosphorescence quantum yields for compounds adsorbed on 
solid surfaces, 11:20579 (J;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 


See also SODIUM BROMIDES 
SODIUM FLUORIDES 
SODIUM HYDROXIDES 
SODIUM NITRATES 
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Aqueous Solutions 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Light Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Small Angle Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Surfactants 
Fluid microstructures of sodium 4-(1'-heptylnonyl) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
SODIUM FLUORIDES 
Neon 20 Reactions 
Charged pioneering with heavy ions, 11:21470 (RA;US) 
Two-pion correlations in heavy ion collisions, 11:21281 
(RA;US) 
SODIUM HYDROXIDES 
Quantitative Chemical Analysis 
Determination of total sulfur by ion chromatography following 
peroxide oxidation in spent caustic from the chemical 
cleaning of coal, 11:19034 (J;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM NITRATES 
Bulk Density 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Combustion 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Infrared Spectra 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
Quantitative Chemical Analysis 
Chemical and physical characterization of XM819 red 
phosphorus formulation and the aerosol produced by its 
combustion. Final report, 11:20554 (R;US) 
SOFT SOLDERING 
See SOLDERING 
SOIL MECHANICS 
Shear 
Triaxial compression testing 
region, 11:21153 (TJ;GB) 
SOILS 
Biomass Plantations 
Energy forest production in relation to soil properties, 
11:19473 (RA;SE) 
Contamination 
Allowable residual contamination levels for decommissioning: 
revisions to the method, 11:19357 (R;US) 
Deformation 
Uniaxial strain testing of soils in a split Hopkinson pressure bar, 
11:21148 (R;US) 
Moisture 
Role of water balance in the long-term stability of hazardous 
waste site cover treatments, 11:19227 (R;US) 
Radioactivity 
Rapid estimation of ***Ra in soil for the Grand Junction 
RASA/UMTRA project, 11:20473 (R;US) 
Radionuclide Migration 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 
Subsurface Investigations Program at the radioactive waste 
management complex of the Idaho National Engineering 


of powder in the low stress 
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Laboratory. Annual progress report, FY-1985, 11:19332 
(R;US) 
Remedial Action 
The remedial action program's Technical Measurements 
Center--status, 11:19358 (BA;US) 
Stabilization 
Description and capabilities of the large-scale in situ 
vitrification process, 11:19242 (R;US) 
Vitrification 
Description and capabilities of the large-scale in situ 
vitrification process, 11:19242 (R;US) 
In-situ thermeolectric stabilization of radioactive wastes, 
11:19319 (BA;US) 
Water 
Energy forest production in relation to soil properties, 
11:19473 (RA;SE) 
SOLAR ABSORBERS 
Coatings 


Durability tests of solar absorptive coatings, 11:19545 (R;CH) 
Testing 
Durability tests of solar absorptive coatings, 11:19545 (R;CH) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR GRANULATION 
SOLAR WIND 


Monitoring 

Helios observations of the earthward-directed mass ejection of 
27 November 1979, 11:21165 (R;US) 

Helios spacecraft and earth-perspective observations of three 
looplike solar mass-ejection transients, 11:21164 (R;US) 
Transients 

Helios observations of the earthward-directed mass ejection of 
27 November 1979, 11:21165 (R;US) 

Helios spacecraft and earth-perspective observations of three 
looplike solar mass-ejection transients, 11:21164 (R;US) 

SOLAR AIR HEATERS 


Design 
Design and development of an easy-made air type solar 
collector (convective loop). Final report, 11:19550 (R;XE) 
Testing 
Design and development of an easy-made air type solar 
collector (convective loop). Final report, 11:19550 (R;XE) 
Thermal Energy Storage Equipment 
Short term paraffin wax storage for air collector space heating 
systems. Final report, 11:20017 (R;DE) 
SOLAR ATMOSPHERE 
Rotation 
Search for long-lived velocity fields at the solar poles, 11:21168 
(R;US) 


Losses 
Development of the VOLT-A shuttle experiment, 11:19518 
(R;US) 


Flammability of photovoltaic modules, 11:19504 (BA;US) 
Junction Diodes 
Integration of bypass diodes with terrestrial photovoltaic 
modules and arrays, 11:19508 (BA;US) 
Performance Testing 
Development of the VOLT-A shuttle experiment, 11:19518 
(R;US) 
SOLAR CELLS 
See also CASCADE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Electric Contacts 
Ink jet printing of silver metallization for photovoltaics. 
Quarterly technical report, 10/1/85-12/31/85, 11:19443 
(R;US) 
Electric Fields 
Electrical isolation design of photovoltaic modules, 11:19510 
(BA;US) 


P-N Junctions 
Development of R.F. sputtered thin-film a-Si towards a p-i-n 
solar cell, 11:19447 (R;DE) 
Production 
Basic materials for solar silicon. Final report, 11:20438 
(R;DE;In German) 
SOLAR COLLECTORS 


See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
UNGLAZED SOLAR COLLECTORS 


Corrosion Resistance 
EIR solar heating plant corrosion surveillance program, 
11:19546 (R;CH) 
Materials 
EIR solar heating plant corrosion surveillance program, 
11:19546 (R;CH) 
SOLAR COOLING SYSTEMS 
Economic Analysis 
Comparative economic analysis of a solar-powered/fuel- 
assisted hybrid Rankine system, 11:19535 (R;US) 
Rankine Cycle Engines 
Comparative economic analysis of a solar-powered/fuel- 
assisted hybrid Rankine system, 11:19535 (R;US) 
SOLAR CORONA 


Solar coronal white light, Fe X, Fe XIV and Ca XV 
observations during 1984. An atlas of synoptic charts. 
Technical note, 11:21166 (R;US) 

Emission Spectra 

Solar coronal white light, Fe X, Fe XIV and Ca XV 
observations during 1984. An atlas of synoptic charts. 
Technical note, 11:21166 (R;US) 

SOLAR CYCLE 

Solar coronal white light, Fe X, Fe XIV and Ca XV 
observations during 1984. An atlas of synoptic charts. 
Technical note, 11:21166 (R;US) 

SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR FLARES 
Electron Spectra 

Directionality of bremsstrahlung from relativistic electrons in 

solar flares, 11:21203 (R;US) 
Gamma Spectra 

Directionality of bremsstrahlung from relativistic electrons in 

solar flares, 11:21203 (R;US) 
SOLAR GRANULATION 
Search for long-lived velocity fields at the solar poles, 11:21168 
(R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Mathematical Models 

European Modelling Group for SHS and DHW. Final report 
of the Italian participation, 11:19537 (R;XE) 

European Modelling Group for solar systems. Final report of 
the Belgian participant, 11:19538 (R;XE) 

SOLAR INDUSTRY 
Health Hazards 

Production of thin-film photovoltaic cells: health and 

environmental effects, 11:21081 (R;US) 
Occupational Safety 
Production of thin-film photovoltaic cells: health and 
environmental effects, 11:21081 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 

Chlorine and bromine solar neutrino experiments, 11:21215 
(BA;GB) 

Chlorine and bromine solar neutrino experiments, 11:20806 
(R;US) 

SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Economics 

Stability and economics of solar ponds using ammonium salts, 

11:19544 (R;US) 





Stability 
Stability and economics of solar ponds using ammonium salts, 
11:19544 (R;US) 
SOLAR POWER PLANTS 


See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 


Chimneys : 
New results from the solar chimney prototype and conclusions 
for large power plants, 11:19529 (RA;DE) 


New results from the solar chimney prototype and conclusions 
for large power plants, 11:19529 (RA;DE) 
SOLAR RADIATION 
Emission Spectra 
Solar coronal white light, Fe X, Fe XIV and Ca XV 
observations during 1984. An atlas of synoptic charts. 
Technical note, 11:21166 (R;US) 
SOLAR WATER HEATERS 
Control Systems 
Reliability testing of active SDHW components. Part I. Test 
results of sensors used in control systems, 11:19539 (R;US) 
Flat Plate Collectors 
Reliability testing of active SDHW components. Part II. 
Results of collector scaling tests and the effect on thermal 
performance from scale build-up, 11:19540 (R;US) 
Mathematical Models 
European Modelling Group for solar systems. Final report of 
the Belgian participant, 11:19538 (R;XE) 


Reliability testing of active SDHW components. Part III. 
Development of a fault detection system, 11:19541 (R;US) 
Thermal Energy Storage Equipment 
Statistical methods for the storage size optimization in solar 
hot water systems, 11:19534 (R;CH) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Data 


Solar heating plant at Stavanger Squash Centre. Test results 
from 1984/1985, 11:19542 (R;NO;In Norwegian) 


Solar heating plant at Stavanger Squash Centre. Test results 
from 1984/1985, 11:19542 (R;NO;In Norwegian) 
Mathematical Models 
European Modelling Group for SHS and DHW. Final report 
of the Italian participation, 11:19537 (R;XE) 
SOLAR WIND 
Ton Implantation 
Electron microscopic observations of hydrogen implantation in 
ilmenites, 11:21205 (RA;US) 
Ton Mobility 
IMF B/sub y/-dependent plasma flow and Birkeland currents 
in the dayside magnetosphere. 1. Dynamics Explorer 
observations, 11:21217 (R;US) 


Helios spacecraft and earth-perspective observations of three 
looplike solar mass-ejection transients, 11:21164 (R;US) 
Physical Radiation Effects 
Electron microscopic observations of hydrogen implantation in 
ilmenites, 11:21205 (RA;US) 


Absorption 
IMF B/sub y/-dependent plasma flow and Birkeland currents 


in the dayside magnetosphere. 1. Dynamics Explorer 
observations, 11:21217 (R;US) 


Electron microscopic observations of hydrogen implantation in 
ilmenites, 11:21205 (RA;US) 


Helios observations of the earthward-directed mass ejection of 
27 November 1979, 11:21165 (R;US) 
Helios spacecraft and earth-perspective observations of three 
looplike solar mass-ejection transients, 11:21164 (R;US) 
SOLDERED JOINTS 
Thermal Cycling 
Thermal cycle tests on surface mount assemblies, 11:20699 
(R;US) 
Thermal Stresses 
Thermal cycle tests on surface mount assemblies, 11:20699 
(R;US) 
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SOLDERING 


Welding, Bonding and Fastening, 1984, 11:20285 (R;US) 
SOLENOIDS 
Magnetic Fields 
On the compensation of solenoid field effects by quadrupole 
lenses, 11:20799 (R;DE) 
SOLID ELECTROLYTES 
Formation Free Enthalpy 
Compilation of Gibb's energy data for 40 metal oxide buffers, 
11:20556 (R;IN) 
SOLID SCINTILLATION DETECTORS 


See also NAI DETECTORS 
PLASTIC SCINTILLATION DETECTORS 


Design 
High Resolution Ball, 11:20828 (RA;US) 
Performance 
High Resolution Ball, 11:20828 (RA;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Performance Testing 
Spectroscopic, optical, and thermo-mechanical properties of 
GSGG and its laser performance, 11:20657 (R;US) 
SOLID WASTES 


See also MINERAL WASTES 
WOOD WASTES 


Anaerobic Digestion 
Leach-bed two-phase digestion: the LanFilgas concept, 
11:19392 (R;US) 


Laboratory simulation of long term geochemical weathering. 
Final report, 11:19031 (R;US) 
SOLIDS 
Acoustic Emission Testing 
Amplification of acoustic emission from a microcrack due to 
the presence of a macrocrack, 11:20248 (BA;US) 
Crack Propagation 
Amplification of acoustic emission from a microcrack due to 
the presence of a macrocrack, 11:20248 (BA;US) 
Rates 


Calculation of the effective cross sections for atomic 
displacements resulted from impact mechanism under 
electron, neutron and gamma radiation, 11:21611 (R;SU;In 
Russian) 

Fracture Mechanics 

Amplification of acoustic emission from a microcrack due to 

the presence of a macrocrack, 11:20248 (BA;US) 
Ton-Atom Collisions 

Effects of ion interaction with a matter, 11:21238 (RA;SU;In 

Russian) 
Microstructure 

Amplification of acoustic emission from a microcrack due to 

the presence of a macrocrack, 11:20248 (BA;US) 


Hydrodynamics, mixing and segregation in gas fluidized beds. 
Technical progress report, 22 September 1985-21 January 
1986, 11:20704 (R;US) 

Physical Radiation Effects 

Calculation of the effective cross sections for atomic 
displacements resulted from impact mechanism under 
electron, neutron and gamma radiation, 11:21611 (R;SU;In 
Russian) 

Qualitative Chemical Analysis 

Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 

Quantitative Chemical Analysis 

Directory of Analytical Methods, Department 1820, 11:20493 
(R;US) 

SOLITONS 
Fermi Statistics 

Fractional fermion number and its thermal effect, 11:21398 

(R;JP) 


SOLUTES 
See also DISSOLVED GASES 
Diffusion 
Micellar effects on molecular diffusion: theoretical and 
chromatographic considerations, 11:20497 (J;US) 
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SOLVENT EXTRACTION 
Research Programs 
Interfacial chemistry in solvent extraction systems. Progress 
report, April 1, 1985-March 31, 1986, 11:20476 (R;US) 
SOLVENT-REFINED COAL 
Chemical Analysis 
Combination of chemical reduction and tandem mass 
spectrometry for the characterization of sulfur-containing 
fuel constituents, 11:19006 (J;US) 
SONIC LOGGING 
Feasibility Studies 
Feasibility of an acoustic technique for fracture detection, 
11:19563 (BA;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Attenuation 
Effect of microstructure and prior austenite grain size on 
acoustic velocity and attenuation in steel, 11:20329 (BA;US) 


Effectiveness of compensators as silencers in liquid piping, 
11:20619 (R;DE;In German) 
Frequency Measurement 
Effectiveness of compensators as silencers in liquid piping, 
11:20619 (R;DE;In German) 
Resonance 
Determination in inhomogeneities of elastic modulus and 
density using acoustic dimensional resonance, 11:20682 
(BA;US) 
Velocity 
Effect of microstructure and prior austenite grain size on 
acoustic velocity and attenuation in steel, 11:20329 (BA;US) 
Wave Propagation 
Elastic wave propagation through polycrystals, 11:20683 
(BA;US) 
SOURCE TERMS 
FY-1984 annual report: spent fuel and UO: source term 
evaluation results, 11:20387 (R;US) 
SOUTH AFRICA 
Research Programs 
National register of research projects, 11:21827 (R;ZA;In 
English and Swahili) 
SOUTH CAROLINA 
Birds 
Mapping of wood stork foraging habitat with satellite data, 
11:20981 (R;US) 
Rocks 


Southeastern Regional Environmental Characterization Report: 


executive summary. Final report, 11:19329 (R;US) 
Sedimentary Rocks 


Southeastern Regional Environmental Characterization Report: 


executive summary. Final report, 11:19329 (R;US) 
SOUTHERN HEMISPHERE 
Ambient Temperature 
Grid point surface air 
Hemisphere, 11:20858 (R;US) 
SOUTHWESTERN POWER ADMINISTRATION 
Rural electrification: fifty years later, 1935-1985. 1985 annual 
report, 11:20079 (R;US) 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Chemical Composition 
Seed protein quantities of field-grown soybeans exposed to 
simulated acid rain, 11:21108 (J;GB) 
SPACE FLIGHT 
Radiation Hazards 
Approaches to radiation guidelines for space travel, 11:21074 
GUS) 
Proposal for a longitudinal study to assess the hazards of 
radiation in space flight. Master's thesis, 11:21041 (R;US) 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 


data set for the Southern 


Air Quality 
Influence of the small house heat distribution system on the 
energy consumption, 11:20137 (R;FI;In Finnish) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Computerized Simulation 
HVAC simulation model for microcomputers (ESPRE) - 
(RP1775), 11:20128 (RA;US) 
Control Systems 
Automatic control systems in space heating/ventilation/air 
conditioning. Function and economic efficiency, 11:20110 
(R;DE;In German) 
Energy Conservation 
Space HVAC systems. Future perspectives, given modified 
construction engineering and other user philosophies, 
11:20114 (R;DE;In German) 


Consumption 
HVAC simulation model for microcomputers (ESPRE) - 
(RP1775), 11:20128 (RA;US) 
Energy Efficiency 
Energy interactions of electric clothes dryers and heat pump 
water heaters with building equipment systems, 11:20159 
(J;US) 
Review of last year’s COMMEND activities, 11:20198 
(RA;US) 
Load Management 
Description of the commercial forecasting methodology used 
at Boston Edison Company, 11:20126 (RA;US) 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Nuclear Fuels 
Cermet fuels for space power systems, 11:19891 (R;US) 
Trajectories 
Low-thrust rocket trajectories, 11:19892 (R;US) 
SPACE PROPULSION REACTORS 
Trajectories 


Low-thrust rocket trajectories, 11:19892 (R;US) 
SPACE VEHICLES 
Electric Power 
Study of some features of ac and dc electric power systems for 
a space station, 11:19844 (RA;US) 


Systems 

Evaluation of a steady state MPD thruster test facility, 
11:20618 (R;US) 

Some examples of propulsion applications using antimatter, 
11:20216 (R;US) 

Thermoelectric Generators 

Carbon-bonded carbon fiber insulation for radioisotope space 

power systems, 11:20102 (J;US) 
SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 

Space Nuclear Safety Program. Progress report, June 1984, 
11:19382 (R;US) 

Space Nuclear Safety Program. Progress report, August 1984, 
11:19383 (R;US) 

Thermoelectric Generators 

General- Heat Source safety verification test series: 

SVT-1 through SVT-6, 11:19381 (R;US) 
SPACE-TIME 
Many-Dimensional Calculations 

Comments on discrete symmetries in higher dimensions, 

11:21407 (R;GB) 
SPAIN 
Abandoned Sites 

Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 

Petroleum Industry 
Annual report, 1984, 11:19097 (R;US) 
Wind Power ; 

Wind energy in Catalonia: An assessment of the wind energy 
potential and the development of a 15 kW WECS, 11:19796 
(RA;DE) 

Wind Turbines 
‘ALFABIA’ test station for windmills, 11:19777 (RA;DE) 





SPALLATION 
Evaporation Model 
Fragment yields and phase coexistence in nuclear collisions, 
11:21595 (J;NL) 
Nuclear Models 
Panel discussion, 11:21563 (RA;US) 
SPARK IGNITION ENGINES 
Automotive Fuels 
Improving the efficiency of spark-ignition engine for natural 
gas fuel - phase II status report, 11:20222 (RA;US) 
Low pressure storage of methane on interlayered clays for 
potential vehicular applications, 11:20225 (RA;US) 
Natural gas for vehicles - the B.C. Research program and 
results, 11:20224 (RA;US) 
Safety of natural gas retail storage, refueling and use in road 
vehicles, 11:20226 (RA;US) 
Fuel Economy 
Adjusting an Otto-engine with petrol injection based on the 
lean-mixture concept, 11:20229 (R;DE;In German) 
Fuel Injection Systems 
Adjusting an Otto-engine with petrol injection based on the 
lean-mixture concept, 11:20229 (R;DE;In German) 
Methanol Fuels 
Cold starting of methanol fuelled vehicles, 11:20219 (RA;US) 
Engine wear and cold startability of methanol fueled engines, 
11:20218 (RA;US) 
Manitoba methanol fleet test, 11:20220 (RA;US) 
Performance 
Manitoba methanol fleet test, 11:20220 (RA;US) 
Start-Up 
Cold starting of methanol fuelled vehicles, 11:20219 (RA;US) 
Engine wear and cold startability of methanol fueled engines, 
11:20218 (RA;US) 
Thermal Efficiency 
Improving the efficiency of spark-ignition engine for natural 
gas fuel - phase II status report, 11:20222 (RA;US) 
Wear 
Engine wear and cold startability of methanol fueled engines, 
11:20218 (RA;US) 
SPECIAL POWER EXCURSION REACTOR-1 
See SPERT-1 REACTOR 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRA UNFOLDING 
Proton Spectrometers 
Initial processing proton spectra nn (n,p) and (n,np) reactions, 
11:20817 (RA;SU;In Russian) 
Time-of-Flight Spectrometers 
Three-parameter system for amplitude-time analysis for a time- 
of-flight spectrometer of fast neutrons, 11:20818 (RA;SU;In 
Russian) 
SPECTROCHEMISTRY 
See EMISSION SPECTROSCOPY 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
PROTON SPECTROMETERS 


TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 


Performance Testing 
Resonance ionization mass spectrometry at Los Alamos 
National Laboratory, 11:20520 (BA;US) 
SPENT FUEL CASKS 
Emplacement 
A comparative study of radioactive waste emplacement 
configurations, 11:19263 (BA;US) 


A safety assessment of spent fuel transportation through urban 
regions, 11:19367 (BA;US) 
Fabrication 
Study on fabrication criteria for ductile cast iron spent-fuel 
shipping containers, 11:20628 (R;US) 
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Rail Transport 
Preliminary analysis of the postulated changes needed to 
achieve rail cask handling capabilities at selected light water 
reactors, 11:19160 (R;US) 
Underground Disposal 
A comparative study of radioactive waste emplacement 
configurations, 11:19263 (BA;US) 
SPENT FUEL ELEMENTS 
Dry Storage 
Study carried out for a dry block repository on the basis of the 
Swiss waste disposal programme, 11:19269 (TJ;GB) 
Heat Transfer 
Single PWR spent fuel assembly heat transfer data for 
computer code evaluations, 11:19162 (R;US) 
Monitored Retrievable Storage 
Compact approach to long-term monitored retrievable storage 
of spent fuel, 11:19159 (R;US) 
Temperature Effects 
Spent fuel behavior under abnormal thermal transients during 
dry storage, 11:19161 (R;US) 


Systems 
Spent nuclear fuel and high level radioactive waste 
transportation. White paper, 11:19156 (R;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Interim storage of spent extended-burnup LWR fuel, 11:19165 
(R;US) 
Fuel Integrity 
Spent fuel behavior in various storage modes, 11:19167 (R;US) 
SPENT FUELS 
By-Products 
Laser isotope separation in nuclear waste by product 
utilization, 11:19379 (BA;US) 
Calibration Standards 
Nuclear Waste Materials Characterization Center. Semiannual 
progress report, April 1985-September 1985, 11:20453 (R;US) 
Dry Storage 
Status report on the spent fuel test-Climax, Nevada Test Site: 
A test of dry storage of spent fuel in a deep granite location, 
11:19170 (BA;US) 
Gamma Spectra 
Review of spent-fuel photon and neutron source spectra, 
11:19150 (R;US) 
Isotope Ratio 
Review of spent-fuel photon and neutron source spectra, 
11:19150 (R;US) 
Laser Isotope Separation 
Laser isotope separation in nuclear waste by product 
utilization, 11:19379 (BA;US) 


FY-1984 annual report: spent fuel and UO: source term 
evaluation results, 11:20387 (R;US) 
Microstructural characteristics of PWR spent fuel relative to 
its leaching behavior, 11:19223 (R;US) 
Neutron Spectra 
Review of spent-fuel photon and neutron source spectra, 
11:19150 (R;US) 
Oxidation 
Test plan for Series 2 thermogravimetric analyses of spent fuel 
oxidation (NNWSD), 11:19222 (R;US) 
Rail Transport 
Monitored Retrievable Storage (MRS) Facility and its impact 
on spent fuel transportation, 11:19153 (R;US) 
Potential importance of water pathways for spent fuel 
transportation accident risk, 11:19169 (R;US) 


New concepts of fast breeder reprocessing, 11:19148 (R;DE) 

Road Transport 

Monitored Retrievable Storage (MRS) Facility and its impact 
on spent fuel transportation, 11:19153 (R;US) 

Potential importance of water pathways for spent fuel 
transportation accident risk, 11:19169 (R;US) 


A safety assessment of spent fuel transportation through urban 
regions, 11:19367 (BA;US) 
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SPERM 
See SPERMATOZOA 
SPERMATIDS 
See SPERMATOZOA 
SPERMATOZOA 
Bioassay 


Biological dosimetry of sperm analyzed by conventional 
methods: cautions and opportunities, 11:20998 (BA;DE) 
SPERT-1 REACTOR 
Buildings 
Decontamination and of the SPERT-I 
Reactor Building at the Idaho National Engineering 
Laboratory. Final report, 11:19215 (R;US) 
SPHEROMAK DEVICES 
See also CTX SPHEROMAK 


Spherical torus (ST) concept and its reactor implications, 
11:21725 (R;US) 
First Wall 
The spheromak appoach to a controlled nuclear fusion reactor, 
11:21802 (BA;US) 
Helicity 
Kinked Z-pinch as the helicity source for spheromak 
generation and sustainment, 11:21782 (J;GB) 
Magnet Coils 
The spheromak appoach to a controlled nuclear fusion reactor, 
11:21802 (BA;US) 
Pinch Devices 
Kinked Z-pinch as the helicity source for spheromak 
generation and sustainment, 11:21782 (J;GB) 
Research Programs 
Advanced concepts in the United States fusion program, 
11:21804 (BA;US) 


S-1 Spheromak, 11:21707 (;AT) 
Transport Theory 
S-1 Spheromak, 11:21707 (J;AT) 
SPIN 


Equations of Motion 
ion of motion for a particle with 1/2 spin in the octave 
basis, 11:21628 (R;SU;In Russian) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 


SPRINGS 
Mechanical springs only. 
Motion 


Electronic feedback control of mass-spring systems. Special 
report, 11:20615 (R;US) 
SPRUCES 
Disease Resistance 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 
Plant Growth 
Yield of aspen and poplars in Sweden, 11:19487 (RA;SE) 


Regeneration 
Summer frost problems in a locality in Troendelag, 11:19464 
(RA;SE) 
SQUID DEVICES 
oe Quantum Interference Devices 
Electronic feedback control of mass-spring systems. Special 
report, 11:20615 (R;US) 
Control Equipment 
aie an of electronic control of a superconducting 
ity gradiometer. Final technical report, 20 June 1984-20 
april T 1985, 11:20614 (R;US) 


See CALIBRATION STANDARDS 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
ST TOKAMAK 
Confinement Time 
Experiments on the ST tokamak, 11:21696 (J;AT) 
Neoclassical Transport Theory 
Experiments on the ST tokamak, 11:21696 (J;AT) 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 


See also ALUMINIUM 27 
ARGON 40 


Isotope Separation 
Stable isotope customer list and summary of shipments, FY 
1985. Revision 1, 11:20553 (R;US) 
Sales 
Stable isotope customer list and summary of shipments, FY 
1985. Revision 1, 11:20553 (R;US) 
STACK DISPOSAL 
Stack heights and locations in complex terrain, 11:20878 
(R;US) 
Heat Recovery 
Ceramic module verification tests. Topical report, 
January-December 1984, 11:20184 (R;US) 
STAINLESS STEEL-304 
Acoustic Testing 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 
Cavitation 
Investigations of creep cavitation in Type 304 stainless steel. 
Progress report, 7 January 1985-6 January 1986, 11:20266 
(R;US) 
Corrosion 
Determination of atmospheric salinity at Kalpakkam using wet 
candle experiment, 11:20910 (R;IN) 
Creep 
Investigations of creep cavitation in Type 304 stainless steel. 
Progress report, 7 January 1985-6 January 1986, 11:20266 
(R;US) 
Stress Analysis 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 
STAINLESS STEEL-304L 
Rates 
Swelling of AISI Type 304L stainless steel in response to 
simultaneous variations in stress and displacement rate, 
11:20374 (BA;US) 
Physical Radiation Effects 
Swelling of AISI Type 304L stainless steel in response to 
simultaneous variations in stress and displacement rate, 
11:20374 (BA;US) 
Stresses 
Swelling of AISI Type 304L stainless steel in response to 
simultaneous variations in stress and displacement rate, 
11:20374 (BA;US) 


Swelling of AISI Type 304L stainless steel in response to 
simultaneous variations in stress and displacement rate, 
11:20374 (BA;US) 

STAINLESS STEEL-308 
Charpy Test 
ee ee 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
Impact Strength 
Charpy a tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 

11:19944 (BA;US) 

Physical Radiation Effects 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 

11:19944 (BA;US) 





STAINLESS STEEL-308 
Tensile Properties 


Tensile Properties 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
STAINLESS STEEL-309 
Charpy Test 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
Impact Strength 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
Physical Radiation Effects 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
Tensile Properties 
Charpy toughness and tensile properties of a neutron-irradiated 
stainless steel submerged-arc weld cladding overlay, 
11:19944 (BA;US) 
STAINLESS STEEL-316 
Comparative Evaluations 
Comparison of depth-dependent microstructures of ion- 
irradiated Type 316 stainless steels, 11:20366 (BA;US) 


Quantitative description of strain rate effects on susceptibility 
to intergranular stress corrosion cracking, 11:20376 (BA;GB) 


Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
(J;US) 


Critical assessment of low-fluence irradiation creep 
mechanisms, 11:19949 (BA;US) 
Fracture Properties 
Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
(J;US) 


Fracture in helium-irradiated type 316 stainless steel 
microtensile specimens, 11:20369 (BA;US) 


Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
(J;US) 


Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
Mechanical Properties 
Neutron irradiated mechanical properties of some rapidly 
solidified austenitic sizinless steels, 11:19942 (BA;US) 
Mechanical Tests 
Fracture in helium-irradiated type 316 stainless steel 
microtensile specimens, 11:20369 (BA;US) 
Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 
‘Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 


Comparison of depth-dependent microstructures of ion- 
irradiated Type 316 stainless steels, 11:20366 (BA;US) 
Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
Phase Studies 
Application of extraction replicas and analytical electron 
microscopy to precipitate phase studies, 11:20379 (BA;US) 
Physical Radiation Effects 
Comparison of depth-dependent microstructures of ion- 
irradiated Type 316 stainless steels, 11:20366 (BA;US) 
Critical assessment of low-fluence irradiation creep 
mechanisms, 11:19949 (BA;US) 

Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
Experimental investigation of the effect of injected interstitials 

on void formation, 11:20367 (BA;US) 
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Fatigue behavior at 650°C of 20% cold-worked type 316 
stainless steel irradiated at 550°C in the High-Flux Isotope 
Reactor (HFIR), 11:19941 (BA;US) 

Fracture in helium-irradiated type 316 stainless steel 
microtensile specimens, 11:20369 (BA;US) 

Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 

Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 

Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 

Stress Corrosion 

Quantitative description of strain rate effects on susceptibility 
to intergranular stress corrosion cracking, 11:20376 (BA;GB) 

Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
GJ;US) 


Some observations on the effect of stress on irradiation-induced 
swelling in AISI Type 316 stainless steel, 11:19947 (BA;US) 
Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 
Tensile Properties 
Tensile properties and swelling of 20% cold-worked Type 316 
stainless steel irradiated in a High-Flux Isotope Reactor 
(HFIR), 11:19943 (BA;US) 
Thermal Fatigue 
Fatigue behavior at 650°C of 20% cold-worked type 316 
stainless steel irradiated at 550°C in the High-Flux Isotope 
Reactor (HFIR), 11:19941 (BA;US) 
Voids 
Evolution of cavity microstructure in ion-irradiated Type 316 
stainless steel and Fe-20Ni-15Cr alloy, 11:20368 (BA;US) 
Experimental investigation of the effect of injected interstitials 
on void formation, 11:20367 (BA;US) 
STAINLESS STEEL-347 


Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
Fracture Properties 
Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
Physical Radiation Effects 
Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
STAINLESS STEEL-348 


Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
Fracture Properties 
Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
Physical Radiation Effects 
Effects of irradiation fluence and creep on fracture toughness 
of type 347/348 stainless steel, 11:20370 (BA;US) 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEEL-348 


Computerized Simulation 
Ultrasonic grain size evaluation of heat-treated stainless steel 
samples, 11:20330 (BA;US) 
Cracks 
Fracture mechanics methodology for predicting critical flaw 
sizes for the first wall of a fusion reactor, 11:21805 (BA;US) 
Destructive Testing 
Laboratory stress corrosion cracking studies with sulfur acids 
and chlorides, 11:20304 (J;US) 
Fracture Mechanics 
Fracture mechanics methodology for predicting critical flaw 
sizes for the first wall of a fusion reactor, 11:21805 (BA;US) 





2658 / ERA-11/9 


Grain Size 
Ultrasonic grain size evaluation of heat-treated stainless steel 
samples, 11:20330 (BA;US) 
Laser Welding 
Laser welding of thin austenitic stainless steel sheet, 11:20294 
(R;US) 
Physical Radiation Effects 
Fracture mechanics methodology for predicting critical flaw 
sizes for the first wall of a fusion reactor, 11:21805 (BA;US) 
Stress Corrosion 
Laboratory stress corrosion cracking studies with sulfur acids 
and chlorides, 11:20304 (J;US) 
Stress corrosion cracking resistance of alternative reheater tube 
materials, 11:20293 (R;SE) 
Ultrasonic Testing 
Ultrasonic grain size evaluation of heat-treated stainless steel 
samples, 11:20330 (BA;US) 
STANDARD MODEL 
Measuring Methods 
Research program with no “measurement problem”, 11:21414 


See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 
Alignment 
Alignment labeling scheme for the reverse bends, instrument 
sections, and the final focus beam line elements and their 
supports, 11:20773 (R;US) 
Delay Circuits 
System for savings 6 MW of SLC rf system line power, 
11:20772 (R;US) 
Energy Conservation 
System for savings 6 MW of SLC rf system line power, 
11:20772 (R;US) 
Site Surveys 
SLC vertical survey network, 11:20719 (R;US) 
STARS 
See also NEUTRON STARS 
Gravitational Collapse 
General relativistic collapse of rotating stars, 11:21172 
(RA;US) 
STARVATION 
See FASTING 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICAL MECHANICS 
Hidden Variables 
Remarks on the macroscopic description of the microsystems, 
11:21624 (R;UA;In Russian) 
STATISTICAL MODELS 


Statistical methods for the storage size optimization in solar 
hot water systems, 11:19534 (R;CH) 
Thermal Energy Storage 
Statistical methods for the storage size optimization in solar 
hot water systems, 11:19534 (R;CH) 
STEADY-STATE D-T REACTORS 
Current-Drive Heating 
ECH tokamak, 11:21781 (J;GB) 
ECR Heating 
ECH tokamak, 11:21781 (J;GB) 
Tokamak Devices 
CH tokamak, 11:21781 (J;GB) 
STEAM 


Zirconia fuel cells and electrolyzers, 11:19514 (J;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATION 
See also COGENERATION 
Control Systems 
Steam leveling in pulp and paper mills, 11:20179 (R;FI;In 
Finnish) 


Consumption 
Steam leveling in pulp and paper mills, 11:20179 (R;FI;In 
Finnish) 


STEAM GENERATORS 
Failures 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
Heat Transfer 
Convective boiling in a narrow concentric annulus, 11:20661 
(R;US) 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
Hydraulics 
Convective boiling in a narrow concentric annulus, 11:20661 
(R;US) 
Quick look report for semiscale MOD-2C Test S-FS-11, 
11:19962 (R;US) 
Intergranular Corrosion 
Intergranular corrosion of steam generator tubes: field study, 
11:19864 (R;US) 
i microchemistry, and microdeformation of 
Alloy 600 tubing. Final report, 11:20272 (R;US) 
Nondestructive Testing 
EPRI Nondestructive Evaluation Center: 1979-1984 review of 
operations and 1984 annual report, 11:19850 (R;US) 
Stress Corrosion 
Microstructure, microchemistry, and microdeformation of 
Alloy 600 tubing. Final report, 11:20272 (R;US) 
Tubes 
Convective boiling in a narrow concentric annulus, 11:20661 


Effectiveness of screening tests as predictive models for 
steamflood additives, 11:19065 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A387 
Crack Propagation 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Fatigue 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Fracture Properties 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
Temperature Effects 

The fatigue-crack growth and ductile fracture toughness 

behavior of ASTM A387 grade 91 steel, 11:20312 (J;US) 
STEEL-ASTM-A533-B 
Charpy Test 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

Fracture Properties 

Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 

Impact Strength 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 

Mechanical 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology program series 4 and 5), 
11:20261 (R;US) 

Physical Radiation Effects 

Analysis of Charpy V-notch impact toughness of irradiated 
A533-B class 1 plate and four submerged-arc welds, 11:19945 
(BA;US) 





STEEL-ASTM-A533-B 
Physical Radiation Effects 


Effects of neutron irradiation on fracture toughness of A533-B 
Class 1 plate and four submerged-arc welds, 11:19946 
(BA;US) 

See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
MANGANESE STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A387 

Acoustic Emission Testing 

Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 

Acoustic Testing 

Effect of microstructure and prior austenite grain size on 
acoustic velocity and attenuation in steel, 11:20329 (BA;US) 

Elastic constants evaluation using the dispersive property of 
acoustic waves, 11:20321 (BAUS) 


Review of in-service thermal annealing 
pressure vesse!s, 11:19874 (BA;US) 
Cavities 
Reversed acoustic attenuation pattern at the neck of tensile 
specimen, 11:20343 (BA;US) 
Charpy Test 
Review of in-service thermal annealing 
pressure vessels, 11:19874 (BA;US) 
Corrosion Fatigue 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Crack Propagation 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test itoring and reactor hot 
functional, 11:20010 (BA;US) 
Crevice Corrosion 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Cutting 
Cutting of metal components by intergranular cracking, 
11:20295 (TG;US) 


of nuclear reactor 


of nuclear reactor 


Damping capacity measurements for characterization of 
degradation in advanced materials, 11:20408 (R;US) 
Dislocations 
Non-destructive magnetic method for detection of the fatigue 
and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 
Corrosion 


Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 


Non-destructive magnetic method for detection of the fatigue 


and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 


Instrument system for automated inspection of hot steel slabs. 
Implementation study. Final report, February-December 
1984, 11:20172 (R;US) 


Properties 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Magnetic Testing 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 


11:20331 (BA;US) 


is and the effects of stress on 
ana 11:19128 (BA;US) 


proposal, 11:20636 (R;SE;In Swedish) 
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Mechanical Properties 

Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 

Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 

Steel containment resistance under general dynamic pressures, 
11:20289 (R;US) 

Use of miniaturized tests to predict flow properties and 
estimate fracture toughness in deformed steel plates (A515 
Grade 70 steel), 11:20271 (R;US) 

Microstructure 

Effect of microstructure and prior austenite grain size on 

acoustic velocity and attenuation in steel, 11:20329 (BA;US) 
On-Line Measurement Systems 

Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 

Physical Properties 

Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 

Physical Radiation Effects 

Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 

Proposed Revision 2 to Regulatory Guide 1.99, radiation 
damage to reactor vessel materials, 11:19857 (R;US) 

Review of in-service thermal ing of nuclear reactor 
pressure vessels, 11:19874 (BA;US) 

Pitting Corrosion 

Investigations on the selective corrosion behavior of materials 

used in light water reactors, 11:20382 (TG;US) 
Quantitative Chemical Analysis 

Atomic absorption spectrophotometric methods for the 
determination of phosphorous and silicon in steel, 11:20515 
(BA;US) 

Research Programs 

Heavy-Section Steel Technology Program. Semiannual 
progress report, April-September 1985. Volume 2, 11:20288 
(R;US) 


Scattering 
Reversed acoustic attenuation pattern at the neck of tensile 
specimen, 11:20343 (BA;US) 
Stress Analysis 
Ferromagnetic hysteresis and the effects of stress on 
magnetisation, 11:19128 (BA;US) 
Non-destructive magnetic method for detection of the fatigue 
and the dynamic straining processes of ferromagnetic metals, 
11:20331 (BA;US) 
Stress Corrosion 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Stresses 
Investigations on the selective corrosion behavior of materials 
used in light water reactors, 11:20382 (TG;US) 
Ultrasonic Testing 
Reversed acoustic attenuation pattern at the neck of tensile 
specimen, 11:20343 (BA;US) 


STELLARATOR MODEL C 


Plasma Confinement 

Experiments on the Model C Stellarator, 11:21702 (J;AT) 
Reviews 

Experiments on the Model C Stellarator, 11:21702 (J;AT) 


STELLARATORS 


See also JIPPT-2 DEVICE 
PROTO-CLEO STELLARATORS 
STELLARATOR MODEL C 
TORSATRON STELLARATOR 


Simulation 
Comparison of two-dimensional and three-dimensional MHD 
equilibrium and stability codes, 11:21666 (R;US) 
MHD Equilibrium 
Comparison of two-dimensional and three-dimensional 
equilibrium and stability codes, 11:21666 (R;US) 
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Cell Proliferation 
Influence of a fibroblastoid cell line derived from murine bone 
marrow (H-1 cells) on stem cell proliferation, 11:20996 
G;US) 
Time 


Influence of a fibroblastoid cell line derived from murine bone 
marrow (H-1 cells) on stem cell proliferation, 11:20996 
(J;US) 

STES 
See SEASONAL THERMAL ENERGY STORAGE 
STIMULATED EMISSION DEVICES 


See GASERS 
LASERS 
MASERS 


STIRLING ENGINES 
Automobiles 
Assessment of an experimetital Stirling-engine-powered 
automobile, 11:20238 (RA;US) 
Cooling Systems 
Assessment of an experimental Stirling-engine-powered 
automobile, 11:20238 (RA;US) 
Cost 
Design description of an automotive Stirling engine with a 
competitive manufacturing cost, 11:20236 (RA;US) 


Automotive Stirling Engine MOD I development, 11:20237 
(RA;US) 
Design description of an automotive Stirling engine with a 
competitive manufacturing cost, 11:20236 (RA;US) 
Development of Stirling engine in FY 1984, 11:20146 (R;JP) 
Fluidyne pumping engine with minimal tuning line, 11:20240 
(R;US) 
Evaluation 
Understanding stirling engines. Technical paper, 11:20709 
(R;US) 
Exhaust Gases 
Assessment of an experimental Stirling-engine-powered 
automobile, 11:20238 (RA;US) 
Fuel Economy 
Assessment of an experimental Stirling-engine-powered 
automobile, 11:20238 (RA;US) 


Assessment of an experimental Stirling-engine-powered 
automobile, 11:20238 (RA;US) 
Automotive Stirling Engine MOD I development, 11:20237 
(RA;US) 
Correlation of predicted Stirling vehicle performance with 
dynamometer test results, 11:20239 (RA;US) 
Development of Stirling engine in FY 1984, 11:20146 (R;JP) 
Performance Testing 
Automotive Stirling engine development program - overview 
and status report, 11:20235 (RA;US) 
STOMACH 
Secretion 
Effect of ionizing radiation on gastric secretion and gastric 
motility in monkeys, 11:21039 (R;US) 
STORAGE 


See also COLD STORAGE 
HYDROGEN STORAGE 
SPENT FUEL STORAGE 


Sealing Materials 
Development of a sanded expansive salt grout for repository 
sealing application. Final report, 11:19177 (R;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Capitalized Cost 
LNG peakshaving plant costs update, 11:19123 (R;US) 


Design 
LNG peakshaving plant costs update, 11:19123 (R;US) 
Performance Testing 


Status report on the spent fuel test-Climax, Nevada Test Site: 


A test of dry storage of spent fuel in a deep granite location, . 


11:19170 (BA;US) 


STRATOSPHERE 


Safety Engineering 
LNG peakshaving plant costs update, 11:19123 (R;US) 
Standards 


Safety 
LNG peakshaving plant costs update, 11:19123 (R;US) 
Size : 


LNG peakshaving plant costs update, 11:19123 (R;US) 


Specifications 
LNG peakshaving plant costs update, 11:19123 (R;US) 
STORAGE RINGS 


See also PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 


Beam Dynamics 
Application of theory of cumulative beam breakup in linacs to 
transverse instabilities in storage rings, 11:20801 (R;JP) 
Beam Transport 
On the compensation of solenoid field effects by quadrupole 
lenses, 11:20799 (R;DE) 
Dose Equivalents 
Neutron dose equivalent at electron storage rings, 11:20802 
(R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STRAIN GAGES 
Design 
Current status in development of averaging laser strainometer 
and testing system, 11:20841 (R;US) 


Verifying strain gage installations for dynamic tests, 11:20678 
(R;US) 
Lasers 
Current status in development of averaging laser strainometer 
and testing system, 11:20841 (R;US) 
STRAND BREAKS 
Radioinduction 
DNA strand breaks and repair in cell cultures of the 
epithelium of the lens following irradiation with X-rays and 
heavy ions, 11:21049 (RA;DE;In German) 
Heavy ion induced double and single strand breaks in SV40 
DNA, 11:21048 (RA;DE) 
STRANGE PARTICLES 


See also F MESONS 
KAONS 


Particle Production 
Study of multiple production of hadrons in neutrino and 
antineutrino interactions with nuclei (A= 12-207) by means 
of two-meter propane-freon bubble chamber (TPK-2M). 
Experiment proposal, 11:21274 (R;SU;In Russian) 
STRATEGIC PETROLEUM RESERVE 
Test of Department of Energy Strategic Petroleum Reserve 
cavern Bryan Mound 1, 11:19110 (R;US) 
Program Management 
Strategic Petroleum Reserve annual/quarterly report, 11:19109 
(R;US) 
STRATIFIED CHARGE ENGINES 
Exhaust Gases 
Aldehyde emission measurements from a methanol fueled 
Texaco stratified charge engine, 11:20221 (RA;US) 
Methanol Fuels 
Aldehyde emission measurements from a methanol fueled 
Texaco stratified charge engine, 11:20221 (RA;US) 
STRATIGRAPHY 
Codes 
Fortran 77 program for automatic stratigraphic correlation, 
11:21132 (3;GB) 
Correlations 
Fortran 77 program for automatic stratigraphic correlation, 
11:21132 (3;GB) 
STRATOSPHERE 
Air Pollution Monitoring 
Nitric oxide and ni dioxide content of whole-air samples 
obtained at altitudes from 12 to 30 km, 11:20863 (R;US) 
Nitrogen Dioxide 
Nitric oxide and nitrogen dioxide content of whole-air samples 
obtained at altitudes from 12 to 30 km, 11:20863 (R;US) 





STRAW 
Combustion Properties 
Production, storage, distribution, and firing of straw pellets, 
11:19429 (R;SE;In Swedish) 


Production, storage, distribution, and firing of straw pellets, 
11:19429 (R;SE;In Swedish) 
STREAMER SPARK CHAMBERS 
Hodoscopes 
First measurements with a forward scintillator hodoscope at 
the Streamer Chamber facility, 11:20831 (RA;US) 
On-Line Measurement Systems 
Use of a digitizing tablet as an on-line input device in analyzing 
Streamer Chamber photographs, 11:20832 (RA;US) 
STREAMS 
See also RIVERS 
Water Pollution 
Aquatic organisms in acidic environments: a literature review, 
11:20973 (R;US) 


See FRACTURE PROPERTIES 
STRENGTH (SHEAR) 
See SHEAR PROPERTIES 


Radionuclide Kinetics 
Action of selected agents on the accumulation of '*F by 
Streptococcus mutans, 11:21077 (J;US) 
Viability 
Action of selected agents on the accumulation of '*F by 
Streptococcus mutans, 11:21077 (J;US) 
STREPTOMYCIN 
Biological Effects 
Examination of a proposed test for effects of chemicals on soil 
processes, 11:20933 (RA;US) 
Toxicity 
Examination of a proposed test for effects of chemicals on a 
multispecies association: the Rhizobium-legume symbiosis, 
11:21096 (RA;US) 
STRESSES 
Mechanics. 
Temperature Dependence 
Relationship between temperature dependence of ultrasonic 
velocity and stress, 11:20353 (BA;US) 
Dimensional Calculations 


The use of off-axis SH-waves to map out three dimensional 
stresses in orthotropic plates, 11:20352 (BA;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Group Theory 
Group theory for string states, 11:21377 (R;US) 
Inverse Scattering Problem 
Inverse scattering method for a relativistic string, 11:21386 
(RA;SU;In Russian) 
Lectures 
Introduction to the theory of strings, 11:21415 (R;US) 
Mass Spectra 
Group theory for string states, 11:21377 (R;US) 
Particle Rapidity 


Tree-string duality, 11:21358 (R;GB) 


Gauge anomalies, gravitational anomalies, and superstrings, 
11:21380 (R;US) 
Theories at 10~*7 and 10-** cm, 11:21379 (R;US) 
STRONG INTERACTIONS 
Jet Model 
Calculation of parton fragmentation functions from jet 
calculus: gluon applications, 11:21370 (BA;GB) 


Calculation of parton fragmentation functions from jet 
calculus: gluon applications, 11:21370 (BA;GB) 
STRONTIUM 
Electron Microprobe Analysis 
Electron microprobe technique for quantitative analysis of coal 
and coal macerals, 11:19016 (R;US) 
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STRONTIUM 85 
Biological Accumulation 
Phosphorus and bicarbonate effects on Sr® accumulation by 
bush beans, 11:21078 (J;US) 
Diffusion 
Diffusive transport of strontium-85 in sand-bentonite mixtures, 
11:20938 (R;CA) 
Effects of sorption and temperature on solute transport in 
unsaturated steady flow, 11:19335 (R;US) 
Distribution Functions 
Application of distribution coefficients to radiological 
assessment models, 11:20940 (R;US) 
Concentration 


Phosphorus and bicarbonate effects on Sr®* accumulation by 

bush beans, 11:21078 (J;US) 
STRONTIUM 90 
Ion Exchange i 

Decontamination of low-level liquid waste at Oak Ridge 
National Laboratory using a scavenging-precipitation, ion 
exchange process, 11:19293 (BA;US) 

Concentration 


Environmental radioactivity. Annual report, 1984, 11:20923 
(R;NZ) 

Environmental radioactivity annual report, 1982, 11:20945 
(R;NZ) 

Radionuclide Migration 

Hydrologic factors and ®Sr transport at a low-level waste 
disposal site, 11:19341 (BA;US) 

Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 

STRUCTURAL BUCKLING 
See DEFORMATION 

STRUCTURAL CHEMICAL ANALYSIS 
See also DNA SEQUENCING 

Photoemission EXAFS: applications to chemical and 

effects. NSLS activity report, 1985, 11:20477 (R;US) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBBITUMINOUS COAL 

Chemical Composition 

Research of coal liquefaction co-processing. Topical report, 

October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Chemical Properties 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
Chemical Reactions 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
Dissolution 

Structure and reactivity of a Wyodak subbituminous coal. 
Final report, 11:19023 (R;US) 

Research of coal liquefaction co-processing. Topical report, 

October 15, 1984-February 1, 1985, 11:18992 (R;US) 
Molecular Structure 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
Performance Testing 

MIFGa gasification program (Mining and Industrial Fuel Gas 

group), 11:18985 (RA;US) 
Structural Chemical Analysis 

Structure and reactivity of a Wyodak subbituminous coal. 

Final report, 11:19023 (R;US) 
SUBCRITICAL ASSEMBLIES 


ity 
Experimental study of neutron noise with criticality safety 
applications in mind, 11:20005 (R;US) 
Reactor Noise 
Experimental study of neutron noise with criticality safety 
applications in mind, 11:20005 (R;US) 
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SUBURBS 
See URBAN AREAS 
SUGAR INDUSTRY 
Energy Conservation 
Production, storage, distribution, and firing of straw pellets, 
11:19429 (R;SE;In Swedish) 
SULFATES 


See also COPPER SULFATES 
LITHIUM SULFATES 


Air Pollution 
Primary sulfate emission factors for the NAPAP (National 
Acid Precipitation Assessment Program) emissions 
inventory. Final report, September 1983-July 1985, 11:20885 


Hybrid receptor model for secondary sulfate from an SO2 
point source, 11:20893 (R;US) 
Source apportionment of wet-sulfate deposition in eastern 
North America. Final report, 11:20884 (R;US) 
Emission 
Primary sulfate emission factors for the NAPAP (National 
Acid Precipitation Assessment Program) emissions 
inventory. Final report, September 1983-July 1985, 11:20885 
(R;US) 
Transition Heat 
Thermal storage of energy in the region up to 850 degrees C, 
11:20020 (R;SE;In Swedish) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFONATES 
For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 


Aqueous Solutions 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Light Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 


Environmental effects on photoinduced electron transfer 
reactions, 11:19453 (R;US) 
Small Angle Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Surfactants 
Fluid microstructures of sodium 4-(1’-heptylnonyl) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
SULFUR 


The adsorbate induced facetting of the Mo (111) surface, 
11:20303 (J;US) 


Microprobe Analysis 

Electron microprobe technique for quantitative analysis of coal 

and coal macerals, 11:19016 (R;US) 
Ion Exchange Chromatography 

Determination of total sulfur by ion chromatography following 
peroxide oxidation in spent caustic from the chemical 
cleaning of coal, 11:19034 (J;US) 

Determination, by ion chromatography, of chlorine, bromine, 
phosphorus, and sulfur in Organic Materials Laboratory 
Method No. 17/10, 11:20487 (R;ZA) 

Oxidation 

Determination of total sulfur by ion chromatography following 
peroxide oxidation in spent caustic from the chemical 
cleaning of coal, 11:19034 (J;US) 

SULFUR 32 
High Spin States 
Possible quasi-molecular band in **S, 11:21474 (RA;JP) 
SULFUR COMPOUNDS 


See also SULFATES 
SULFUR FLUORIDES 
SULFUR OXIDES 


X-Ray Fluorescence Analysis 
Heavy-ion induced x-ray satellite emission as a chemical probe, 
11:20513 (BA;US) 


SULFUR DIOXIDE 
Air Pollution Monitoring 
Hybrid receptor model for secondary sulfate from an SO. 
point source, 11:20893 (R;US) 
Corrosive Effects 
Derivation of metallic corrosion damage functions for use in 
environmental assessments, 11:20317 (BA;US) 


Estimation of North American anthropogenic sulfur 
as a function of source/receptor separation, 11:20916 
(BA;US) 

Concentration 

Methods for mesoscale modeling for materials damage 
assessment, 11:20866 (R;US) 

Tennessee Valley Authority/Consumer Product Safety 
Commission. Indoor air quality study. Volume II, 11:20911 
(R;US) 

Environmental Transport 

Estimation of North American anthropogenic sulfur 
as a function of source/receptor separation, 11:20916 
(BA;US) 

Pollution Sources 

Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 

Ultraviolet Spectra 

Optical measurement of SO. in combustion environments, 

11:20542 (BA;US) 
SULFUR FLUORIDES 
Photon Collisions 

Predictions of multiphoton resonances in SF¢ and SiF,, 

11:21249 G;NL) 
Resonance Absorption 
Predictions of multiphoton resonances in SF. and SiF., 
11:21249 (J;NL) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Corrosive Effects 

Stress corrosion cracking susceptibility of AISI 316 NG and 
316 stainless steel in an impurity environment, 11:19859 
G;US) 


Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
Environmental Transport 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
Pollution Sources 
Estimation of North American anthropogenic sulfur deposition 
as a function of source/receptor separation, 11:20916 
(BA;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Corrosive Effects 
Dissolution of glassy Ni-P and Ni-Cr-P alloys in acidic 
electrolytes, 11:20319 (BA;US) 
Environmental Impacts 
Simulated acid rain on crops, 11:20894 (R;US) 
SUN 
Magnetic Fields 
Effect of a fibril magnetic field on solar p-modes, 11:21211 
(J;US) 


Effect of a fibril magnetic field on solar p-modes, 11:21211 
G;US) 
SUPERCOMPUTERS 
Cray Computers 
Conflict sensitivity of algorithms. Part 1. A CRAY X-MP 
study. Interim report, 11:21836 (R;US) 





SUPERCOMPUTERS 
Cray Computers 


Memory-conflict simulation of a many-processor CRAY 
architecture. Part 1. A CRAY X-MP study. Interim report, 
11:21835 (R;US) 

Vector Processing 
Stability and sensitivity of correlation functions in a single- 
component fluid, 11:20673 (BA;US) 
SUPERCONDUCTING COILS 
Stress Analysis 
Curved beam elements to model noncircular coil shapes for 
tokamak reactor, 11:21775 (J;GB) 
SUPERCONDUCTING CYCLOTRONS 
Meetings 


The International Cyclotron Conferences twenty-five years of 
progress, 11:20711 (BA;US) 
RF Systems 
Three phase R.F. systems for superconducting cyclotrons, 
11:20796 (J;US) 


The International Cyclotron Conferences twenty-five years of 
progress, 11:20711 (BA;US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 
Delay Circuits 
Superconductive delay-line technology and applications, 
11:20611 (R;US) 
Signals 
Signal processing: opportunities for superconductive circuits, 
11:20613 (R;US) 
SUPERCONDUCTING MAGNETS 
Forces on neutral atoms due to electromagnetic fields. Annual 
summary report, September 1, 1984-August 31, 1985, 
11:20616 (R;US) 


Design 
Superconducting toroidal field coil options for the Tokamak 
Fusion Core Experiment (TFC), 11:21794 (BA;US) 
Large Coil Program 
Startup of Large Coil Test Facility, 11:21795 (BA;US) 


Optimization 
Review of TAC superferric magnet, 11:20803 (R;US) 
Performance T 


Startup of Large Coil Test Facility, 11:21795 ee 
SUPERCONDUCTING QUANTUM INTERFERENCE 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Physics at 10° cm~*sec™ 1, 11:20797 (R;US) 
Beam Acceptance 
Tracking studies on the effects of random multipoles in the 6.5 
T lattice of the SSC reference designs study, 11:20789 (J;US) 
Beam Optics 
Tracking studies on the effects of random multipoles in the 6.5 
T lattice of the SSC reference designs study, 11:20789 (J;US) 
Multipoles 
Tracking studies on the effects of random multipoles in the 6.5 
T lattice of the SSC reference designs study, 11:20789 (J;US) 
Particle Identification 
SSC trigger cross sections, 11:21300 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components. Technical progress 
report, 11:1902€ (R;US) 
Supeseaitions fluid methods in analytical chemistry, 11:20509 


See SOLAR GRANULATION 
SUPERGRAVITY 
Theories at 10~?7 and 10-** cm, 11:21379 (R;US) 
Algebra 
Infinite dimensional algebra of N=1 supergravity, 11:21623 
(R;JP) 


Energy in gravitational theories: definition, positivity theorems, 
and stability, 11:21615 (RA;US) 
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Unified Gauge Models 
IIB, or not IIB: that is the question, 11:21422 (J;NL) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHILAC 
Ton Sources 
Computer simulation of an electron-beam-generated plasma ion 
source, 11:20770 (RA;US) 
RF Systems 
New RF power system for superHILAC, 11:20779 (J;US) 
SUPERLATTICES 
Interfaces 
Monte Carlo stability analysis of strained layer superlattice 
interfaces, 11:20455 (R;US) 
Production 
Production and properties of metallic superlattices, 11:20259 
(R;US) 
Superconductivity 
Production and properties of metallic superlattices, 11:20259 
(R;US) 
SUPERNOVAE 
Equations of State 
Supernovae and the nuclear equation of state at high densities, 
11:21195 (RA;US) 
Mass Transfer 
Interaction of supernovae with a circumstellar medium, 
11:21186 (RA;US) 
Star Models 
Core-collapse models of type II supernova explosions and 
neutron star formation, 11:21185 (RA;US) 
Models of type I supernovae and observations of SN 1981b, 
11:21184 (RA;US) 
Successful supernovae, the anatomy of shocks, neutrino 
emission and the adiabatic index, 11:21196 (RA;US) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
International Cooperation 
International cooperation in stockpiles and tariffs for coping 
with oil supply disruptions, 11:19098 (J;US) 
SUPPORTS 
See also FOUNDATIONS 


Thermal shield support degradation in pressurized water 
reactors, 11:19861 (R;US) 
SURFACE MINING 
Abandoned Sites 
Orphans of the valley. Volume I, 11:19045 (R;US) 
Roads 
Cost-effectiveness of dust controls used on unpaved haul roads. 
Volume 1. Results, analysis, and conclusions. Open File 
report, September 1981-April 1984, 11:20905 (R;US) 
Cost-effectiveness of dust controls used on unpaved haul roads 
-Volume 2. Data. Open file report, September 1981-April 
1984, 11:20906 (R;US) 
SURFACE WATERS 


See also ESTUARIES 
LAKES 
PONDS 


STREAMS 
Radiation Monitoring 
The remedial action program’s Technical Measurements 
Center--status, 11:19358 (BA;US) 
Remedial Action 
The remedial action program’s Technical Measurements 
Center--status, 11:19358 (BA;US) 


Procedures for the collection and preservation of groundwater 
and surface water samples and for the installation of 
monitoring wells. Second edition, 11:20979 (R;US) 

Water Quality 

Water resources data for New Jersey, water year 1984. 
Volume 1. Atlantic slope basins, Hudson River to Cape 
May. Water-data report (Annual) 1 October 1983-30 
September 1984, 11:20957 (R;US) 

SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
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Atom Collisions 
Velocity-resolved scattering of atomic hy from surfaces. 
Final report, 1 August 1980-31 May 1985, 11:21227 (R;US) 
Transfer 


Mass transfer of trace from a superheated stream to a 
subcooled surface, 11:20670 (J;GB) 
Molecule Collisions 
Classical trajectory treatment of diatomic molecules 
with solid surfaces. A study of mass effects, 11:21234 
(RA;IL) 
Particulates 
Size distribution of particles that may contribute to soiling of 
material surfaces, 11:20880 (R;US) 
Reaction Kinetics 
Calculation of the reaction rate constant for the iodine reaction 
with a solid state surface, 11:20549 (RA;IL) 
SURFACTANTS 


Kinetics of adsorption of ionic surfactants at gas-liquid 
surfaces, 11:20580 (J;GB) 
Aqueous Solutions 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Comparative Evaluations 
Relationship between chemistry and rheology in coal-water 
slurries, 11:19053 (R;US) 
Light Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 
Microstructure 
Fluid microstructures of sodium 4-(1'-heptylnonyl) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
Performance Testing 
Effectiveness of screening tests as predictive models for 
steamflood additives, 11:19065 (R;US) 
Size 
Fluid microstructures of sodium 4-(1'-heptylnony]) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
Small Angle Scattering 
Light scattering and small-angle neutron scattering 
investigations of double-tailed surfactants in aqueous 
solutions, 11:20566 (BA;US) 


Fluid microstructures of sodium 4-(1'-heptylnonyl) 
benzenesulfonate mixtures, 11:20567 (BA;US) 
SURPLUS NUCLEAR FACILITIES 
Decommissioning 
Decontamination, waste management, and explosives use: US 
DOE Surplus Facilities Management Program policy and 
experience, 11:19253 (R;US) 
Decontamination 
Decontamination, waste management, and explosives use: US 
DOE Surplus Facilities Management Program policy and 
experience, 11:19253 (R;US) 
SURPLUS POWER 
Decommissioning 


Overview of the Surplus Facilities Management Program, 
11:19252 (R;US) 
Property Management 
Overview of the Surplus Facilities Management Program, 
11:19252 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Energy Policy 
Energy perspectives 1970-1995. Problems forecasts policy, 
11:20075 (R;SE) 


International 
study of integrated energy systems (IES), 11:20053 
(R;SE;In Swedish) 
Laws 
Goals and principles in Swedish environmental law, 11:20045 
(R;SE;In Swedish) 
Maps 


Mapping of vegetation as inventory of suitable for 


energy production. Progress report 1-3, 11:19500 (R;SE;In 
Swedish) 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 


temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind Power Plants 

Garos AIMS. Finite element modelling of the wind power 
plant WTS-3 at Maglarp, 11:19807 (R;SE;In Swedish) 

Integration of wind power in the Swedish state power system, 
11:20081 (RA;DE) 

Measurement of the tower wake of the Swedish prototype 
WECS Maglarp and calculations of its effect on noise and 
blade loading, 11:19652 (RA;DE) 

Views of politicians and decision-makers on planning for the 
use of wind power in Sweden, 11:20093 (RA;DE) 

SWINE 
Thermal Comfort 

Plane infrared heaters for piglets. Heat balance analysis and 

initial trials, 11:20188 (R;SE;In Swedish) 
SWITCHES 


See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Design 


Miniature mercury contact switch for chromatographic 
applications, 11:20501 (J;US) 
Performance 
Miniature contact switch for chromatographic 
applications, 11:20501 (J;US) 


Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
‘A 


See SOUTHWESTERN POWER ADMINISTRATION 
SYCAMORES 
Morphology 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:19456 (R;US) 
Plant Growth 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:19456 (R;US) 
SYMMETRY 
Stability 
Infrared stability of global symmetries, 11:21371 (R;JP) 
SYMMETRY BREAKING 
Radiative Corrections 
symmetry breaking by radiative corrections in a 
left-right Higgs model, 11:21593 (J;NL) 


See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Scattering Amplitudes 
Anomalous scattering factors for synchrotron radiation users, 
calculated using Cromer and Liberman’s method (Atoms 
lithium through bismuth, plus uranium), 11:21609 (R;JP) 
Uses 
Contact microscopy with synchrotron radiation, 11:20994 
(R;US) 
SYNCHROTRONS 
See also BEVATRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
KEK SYNCHROTRON 


LAMPF II SYNCHROTRON 
NSLS 





SYNCHROTRONS 
Beam injection 


Beam Injection 
High-current, low-energy synchrotrons and compressor rings, 
11:20793 (BA;US) 
Electric Fields 
Some problems on the theory of an accelerating mode, 
11:20735 (RA;SU;In Russian) 
Phase Oscillations 
Some problems on the theory of an accelerating mode, 
11:20735 (RA;SU;In Russian) 
SYNTHESIS GAS 
Purification 
Gas separation using ion exchange membranes, 11:18984 
(RA;US) 
Yields 
Design and construction of the MINO-PILOT plant. Progress 
report stage 2, 11:19499 (R;SE;In Swedish) 
'ASES 


See LIGASES 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


T 


T INVARIANCE 


Comments on discrete symmetries in higher dimensions, 
11:21407 (R;GB) 
Spinors and discrete symmetries in higher dimensions, 11:21408 
(R;GB) 
T-10 TOKAMAK 
Plasma Diagnostics 
Cooled surface barrier detectors test experiment on T-10 
tokamak, 11:21645 (R;RO) 
TADPOLES 


See AMPHIBIANS 
LARVAE 


TAIWAN 


Seismic accelerogram compatible with design response 
spectrum, 11:19906 (R;TW) 
Isotope Production 
Radioisotope production and application, 11:19378 (R;TW;In 
English and Chinese) 


Development of the radioisotope program in Taiwan, ROC, 
11:19376 (R;TW) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 


Decontamination and issioning of RALA. off-gas cell 
and storage tank. Final report, 11:19255 (R;US) 
Decontamination 
Decontamination and decommissioning of RALA off-gas cell 
and storage tank. Final report, 11:19255 (R;US) 
Fire Prevention 
Specific analysis of fire safety in tank plants. Final report, 
11:19112 (R;DE;In German) 
Tests for the optimization of fire protection in big tank farms. 
Final report, 11:19111 (R;DE;In German) 
TANTALUM 
\vity 
Calculations of resistivity and superconducting T/sub c/ in 
transition metals, 11:20255 (R;US) 
TANTALUM 181 TARGET 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 


ERA-11/9 / 2728 


TARA DEVICES 
Gas Injection 
Gas injection system in the Tara center cell, 11:21731 (R;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 
ARGON 40 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALIFORNIUM 252 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHLORINE 35 TARGET 
CHROMIUM 50 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 161 TARGET 
ERBIUM 166 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HOLMIUM 165 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
LANTHANUM 139 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
MOLYBDENUM 96 TARGET 
NEON 20 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NIOBIUM 93 TARGET 


PALLADIUM 110 TARGET 
PLATINUM 195 TARGET 
PLUTONIUM 241 TARGET 
RHODIUM 103 TARGET 
SILICON 28 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
TIN 116 TARGET 
TIN 117 TARGET 
TIN 118 TARGET 
TIN 119 TARGET 
TIN 120 TARGET 
TIN 122 TARGET 
TIN 124 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
URANIUM 239 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 92 TARGET 
ZIRCONIUM 94 TARGET 
Nuclear Reaction Yield 
Distribution of deuterons and neutron yield from targets with a 
substrate, 11:20755 (RA;SU;In Russian) 
TBP 
Quantitative Chemical Analysis 
Analytical aspects of cerium in simulation studies experiment, 
11:20492 (R;IN) 
Solvent Properties 
Influence of uranyl dibutylphosphate on the UV/VIS 
spectrophotometric online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 
TBR TOKAMAK 
Research Programs 
Activities with the small tokamak of the Institute of Physics of 
the University of Sao Paulo and future developments, 
11:21646 (RA;BR) 


Leaching 
FY-1984 annual report: spent fuel and UO: source term 
evaluation results, 11:20387 (R;US) 
TECHNETIUM 95 
Tissue Distribution 
Gamma-emitting Tc radiotracers production for waste disposal 
studies at Milan AVF Cyclotron, 11:20592 (R;IT) 
Yields 
Gamma-emitting Tc radiotracers production for waste disposal 
studies at Milan AVF Cyclotron, 11:20592 (R;IT) 
TECHNETIUM 99 
Generators 
Design of Tc-99m generators: I. Physicochemical aspects, 
11:20483 (R;IL) 
TECHNOLOGY TRANSFER 
Constraints 
Hardening of the institutions: an alternative view of the 
dynamics of technical innovation, 11:20051 (R;US) 
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Guidelines for technology transfer planning. Task Order No. 
5/105. Final report, 11:20062 (R;US) 
TELESCOPES 
See also RADIO TELESCOPES 
300-inch new Texas Telescope, 11:21179 (RA;US) 
Large optical telescopes: new views into space and time, 
11:21181 (RA;US) 
Steps toward eight-meter honeycomb mirror blanks, 11:20837 
(RA;US) 
University of California ten-meter telescope project, 11:21180 
(RA;US) 
URIUM 


Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 


Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
Neutron Reactions 
Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 
Specific Heat 
Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
Vapor Pressure 
Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE 
Black Shales 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Geologic Deposits 
Basement influence on Mississippi Valley-type mineralization in 
East Tennessee, 11:21121 (R;US) 
Oil Shale Deposits 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Load Management 
HELM: its apprenticeship at the Tennessee Valley Authority, 


Decay 
Observation of three 2** resonances in the glueball-enhanced 
channel 7 p->PHIPHIn, 11:21297 (J;NL) 
Rest Mass 
Observation of three 2** resonances in the glueball-enhanced 
channel 7~ p->PHIPHIn, 11:21297 (J;NL) 
ECOSYSTEMS 


See also RANGELANDS 


Energy and water fluxes in pine forest ecosystems, 11:19466 
(RA;SE) 
TEST FACILITIES 
Evaluation of a steady state MPD thruster test facility, 
11:20618 (R;US) 
Densitometers 
BMFT-UPTF densitometer system test report, 11:20838 
(R;US) 
Diagnostic Techniques 
Diagnostic development and support of MHD test facilities. 
Technical progress report, July-September 1984, 11:20100 
(R;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDROPYRAN 
Solvent Properties 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:19415 (R;US) 
TETRATHIAFULVALENE 
See TTF 


TEVATRON 
See FERMILAB TEVATRON 


Natural Gas Fields 
Co-production well test of the CBS Unit No. 1 well Mt. 
Selman Gas Field, Texas, 11:19119 (R;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES ‘ 
TEXT DEVICES 
Boundary Layers 
Ergodic magnetic layer experiment, 11:21680 (J;AT) 
Surfaces 


Ergodic magnetic layer experiment, 11:21680 (J;AT) 
TEXTILE INDUSTRY 
Waste Product Utilization 
Conversion of polyester/cotton industrial waste to higher 
value, 11:20169 (R;US) 
TFCX REACTORS 
Design 


Facilities and auxiliary systems for the Tokamak Fusion Core 
Experiment, 11:21786 (BA;US) 
Mechanical design of a high-beta TFCX tokamak with a 
demountable TF coil, 11:21791 (BA;US) 
TFCX - mechanical design, 11:21784 (BA;US) 
Superconducting Magnets 
Superconducting toroidal field coil options for the Tokamak 
Fusion Core Experiment (TFC), 11:21794 (BA;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Computerized Control Systems 
TFTR power conversion and plasma feedback systems, 
11:21796 (BA;US) 
Getters 
Chromium getter studies in TFTR, 11:21763 (R;US) 
Limiters 
Hydrogen isotope exchange and conditioning in graphite 
limiters used in TFTR, 11:21764 (R;US) 
Neutral Atom Beam 
Neutral beam heating systems for TFTR - initial operating 
results, 11:21713 (BA;US) 
TFTR Prototype Neutral Beam Power Supply operating 
results, 11:21800 (BA;US) 


Initial studies of confinement, adiabatic compression, and 
neutral-beam heating in TFTR, 11:21697 (J;AT) 
TFTR operating status and plans, 11:21788 (BA;US) 
Planning 
TFTR operating status and plans, 11:21788 (BA;US) 
Plasma Diagnostics 
Long-term changes in the sensitivity of quadrupole mass 
spectrometers, 11:21670 (R;US) 
Power Supplies 
TFTR power conversion and plasma feedback systems, 
11:21796 (BA;US) 
Scaling Laws 
Initial studies of confinement, adiabatic compression, and 
neutral-beam heating in TFTR, 11:21697 (J;AT) 
Thermonuclear Ignition 
Central ignition scenarios for TFTR, 11:21765 (R;US) 
THALLIUM 
Hyperfine Structure 
QED experiments with few-electron very heavy ions, 11:21230 
(RA;US) 
THALLIUM 205 
Excited States 
MI transition and magnetic moments in the Pb-region and the 
role of the A, 11:21501 (RA;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERMAL CONDUCTIVITY 
Simulation 
Thermal effects of air flows in building structures, 11:20158 
(RFI) 





THERMAL EFFLUENTS 


Waste-heat mariculture of striped bass for population 
enhancement and food production. Final report on Phase 1, 
11:19831 (R;US) 

Biological Effects 

Fish behavior: applied studies to assess environmental effects of 

energy-related activities, 11:21079 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Building Maverials 

Analysis of the thermal storage performance of brick masonry 

and similar materials, 11:19556 (R;US) 
Cost Estimation 
Thermal energy storage for solar systems, 11:19557 (BA;US) 


Seasonal heat storage in underground warm water stores. 
Dimensioning and planning of a full size store. Final report, 
11:20018 (R;XE) 

Performance 

Short term paraffin wax storage for air collector space heating 

systems. Final report, 11:20017 (R;DE) 
Phase Change Materials 

Solid-state phase-change materials for thermal energy storage, 

11:19558 (BA;US) 
Research Programs 
Thermal Energy Storage technical progress report, April 1984- 
March 1985, 11:20019 (R;US) 
Thermal Insulation 
Thermal energy storage for solar systems, 11:19557 (BA;US) 
THERMAL FATIGUE 
Measuring Methods 
Computer controlled thermal fatigue test system, 11:20677 
(R;US) 
THERMAL INSULATION 
Design 
Energy efficient office building, 11:20138 (R;FI;In Finnish) 
Testing 

Design and testing of thermboard foundation insulation panels. 

Final report, 11:20451 (R;US) 
Thermal Conductivity 

Thermal resistance of roof panels and in-situ calibration of heat 

flux transducers, 11:20112 (R;US) 
THERMAL NEUTRONS 
Absorption 

Energy corrections in pulsed neutron measurements for 

cylindrical geometry, 11:21605 (R;PL) 


Accuracy estimation on neutron penetration calculation 
through concrete shield with PALLAS codes using bunched 
component nuclides of concrete, 11:21606 (R;JP;In Japanese) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 

THERMAL POLLUTION (WATER) 
See WATER POLLUTION 

THERMAL POWER PLANTS 


See also FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
WOOD-FUEL POWER PLANTS 


Thermal Effluents 
Waste-heat mariculture of striped bass for population 
enhancement and food production. Final report on Phase 1, 
11:19831 (R;US) 
THERMAL RADIATION 
Detection 
Theory of mirage effect detection of thermal waves in solids, 
11:20361 (BA;US) 
Wave Propagation 
Resolution studies for thermal wave imaging, 11:20429 
(BA;US) 
Theory of mirage effect detection of thermal waves in solids, 
11:20361 (BA;US) 
Thermal wave detection of vertical cracks in opaque solids, 
11:20360 (BA;US) 
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THERMAL SHIELDS 


Thermal shield support degradation in pressurized water 
reactors, 11:19861 (R;US) 
THERMAL TESTING 
Comparative Evaluations 
Phase-modulated photoacoustics, 11:20465 (BA;US) 
Image Processing 
Thermal wave imaging for NDE of electronic components, 
11:20467 (BA;US) 
THERMODYNAMICS 
Computer Codes 
Thermohydrodynamic characteristic analysis on the steady 
state condition of JRR-3 core. Analysis by COOLOD code, 
11:19937 (R;JP;In Japanese) 
Mathematical Models 
COMMIX-2: a three-dimensional transient computer program 
for thermal-hydraulic analysis of two-phase flows, 11:20666 
(R;US) 
Partition Functions 
Relativistic density matrix in the diagonal momentum 
representation. Fermi-gas, 11:21400 (R;UA) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Cladding 


Carbon-bonded carbon fiber insulation for radioisotope space 
power systems, 11:20102 (J;US) 
Radioisotope Heat Sources 
Carbon-bonded carbon fiber insulation for radioisotope space 
power systems, 11:20102 (J;US) 
General-Purpose Heat Source safety verification test series: 
SVT-1 through SVT-6, 11:19381 (R;US) 
THERMONUCLEAR IGNITION 
Status of ignitor studies, 11:21733 (R;US) 
Bench-Scale 


Experiments 
Design aspects of low activation fusion ignition experiments, 
11:21738 (R;US) 
THERMONUCLEAR POWER PLANTS 
Limiters 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 
Mechanical Properties 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 
Pellet Injection 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 
Plasma Simulation 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 


TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 


Magnets 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 
Reactor Cooling Systems 
TIBER: Tokamak Ignition/Burn Experimental Research. Final 
design report, 11:21768 (R;US) 
THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with 
THERMONUCLEAR REACTORS.) 
Research Programs 
Research in theoretical nuclear physics. Progress report, 
December 1, 1984-October 31, 1985, 11:21440 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Equations of State 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LigO, 11:20397 (J;GB) 
Evaluation 
Alloy development for irradiation performance. Semiannual 


progress report for period ending September 30, 1985, 
11:21730 (R;US) 
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Irradiation 
Alloy development for irradiation performance. Semiannual 
progress report for period ending September 30, 1985, 
11:21730 (R;US) 
Mechanical Properties 
Alloy development for irradiation performance. Semiannual 
progress report for period ending September 30, 1985, 
11:21730 (R;US) 
Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 
Third stage of irradiation creep involving its cessation at high 
neutron exposures, 11:21729 (R;US) 
Physical Properties 
Alloy development for irradiation performance. Semiannual 
progress report for period ending September 30, 1985, 
11:21730 (R;US) 
Physical Radiation Effects 
Neutron irradiated mechanical properties of some rapidly 
solidified austenitic stainless steels, 11:19942 (BA;US) 
Neutron irradiation facilities for fission and fusion reactor 
materials studies, 11:20256 (R;US) 
Third stage of irradiation creep involving its cessation at high 
neutron exposures, 11:21729 (R;US) 
Ratio 


Estimation of the thermophysical and mechanical properties 
and the equation of state of LigO, 11:20397 (J;GB) 
Post-Irradiation Examination 
Alloy development for irradiation performance. Semiannual 
progress report for period ending September 30, 1985, 
11:21730 (R;US) 
Tensile Properties 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LigO, 11:20397 (J;GB) 
Young Modulus 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LizO, 11:20397 (J;GB) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di 


See also D-T REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Design 
A comparison of three ICF reactor designs, 11:21790 (BA;US) 
Nuclear data needs for fusion reactors, 11:21715 (R;US) 
Economic Analysis 
Analysis of the requirements for economic magnetic fusion, 
11:21727 (R;US) 
First Wall 
Calculations for isotopically-tailored ceramics in fission and 
fusion reactors, 11:21758 (R;US) 
Radiation Effects 
Nuclear data needs for fusion reactors, 11:21715 (R;US) 
Radioactivation 
Integral data of activation reaction for fusion neutronics, 
11:21746 (RA;JP;In Japanese) 
Reactor Maintenance 
Overview of robotics and teleoperators in developing fusion 
power, 11:21728 (R;US) 


Fusion concepts with improved prospects for reactors, 
11:21801 (BA;US) 
Risk Assessment 
Risk assessments for energy systems and role of preliminary 
degree-of-hazard evaluations, 11:20040 (R;US) 
Sensitivity Analysis 
Cross-section sensitivity and uncertainty analysis for fusion 
reactors, 11:21745 (RA;JP;In Japanese) 


Nuclear data needs for fusion reactors, 11:21715 (R;US) 
Size 


Small fusion reactors: problems, promise, and pathways, 
11:21787 (BA;US) 
Windows 
Rf vacuum feedthroughs, 11:21723 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 


THERMOPLASTICS 
Biodegradation 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
Compression Strength 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 


Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
Physical Radiation Effects 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
Thermal Cycling 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
THETA PINCH 
Reviews 
Theta-pinch research at Los Alamos, 11:21701 (J;AT) 
THIN FILMS 
High-Frequency Discharges 
Development of R.F. sputtered thin-film a-Si towards a p-i-n 
solar cell, 11:19447 (R;DE) 
Sputtering 
Development of R.F. sputtered thin-film a-Si towards a p-i-n 
solar cell, 11:19447 (R;DE) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOLS 
See also DITHIOLS 
Hydrogenation 
Studies of elimination reactions of metal complexes. Final 
report, August 1, 1981-October 31, 1985, 11:20570 (R;US) 
THIOPHENE 
Absorption Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Chemisorption 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
Structural Chemical Analysis 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
X-Ray Spectroscopy 
Platinum surface chemistry studied by thermal desorption 
spectrometry and near edge x-ray absorption fine structure: 
adsorbate effects, 11:20575 (R;US) 
THIOUREA 
Chemisorption 
Underpotential deposition of copper on gold and the effects of 
thiourea studied by AC impedance, 11:20297 (J;US) 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THOMSON SCATTERING 
Calibration 
Relative sensitivity calibration of Thomson scattering device 
using LED lamp, 11:21660 (R;JP;In Japanese) 
THORIUM 
Mass Spectroscopy 
Spectral studies of actinide elements by resonance ionization 
mass spectrometry, 11:20564 (J;US) 
Radiation Absorption Analysis 
Dual energy x-rays absorptiometer for nondestructive assay of 
mixed special nuclear material in solution, 11:20479 (R;IT) 
Radiation Hazards 
Radioactive releases from a thorium-contaminated site in 
Wayne, New Jersey, 11:19259 (BA;US) 





THORIUM 232 
Gamma Spectroscopy 
Calibration-pad parameter assignments for in-situ gamma-ray 
measurements of radium, thorium, and potassium, 11:19348 
(R;US) 
THORIUM 232 TARGET 
Alpha Reactions 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Argon 40 Target 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
Nitrogen 14 Reactions 
Nucleus-nucleus interactions in the transition energy regime, 
11:21510 (R;FR) 
THORIUM ALLOYS 
Phase Diagrams 
Pu-Th (plutonium-thorium) system, 11:20320 (J;US) 
THORIUM ARSENIDES 


Synthesis 
Synthesis and characterization of actinide metal compounds 
formed by combustion, 11:20445 (R;US) 
THORIUM COMPLEXES 
Chemical Preparation 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
Distances 


Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
Redox Reactions 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
Structural Chemical Analysis 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
THORIUM D 
See LEAD 208 
THORIUM OXIDES 
Fracture Properties 
Review of fracture properties of nuclear materials determined 
by Hertzian indentation, 11:20385 (R;US) 
Thermal Gravimetric Analysis 
Air-stable reference material for measurement of the oxygen- 
to-metal (O/M) ratio of nuclear fuel, 11:20510 (BA;US) 
THORIUM PHOSPHIDES 


Synthesis and characterization of actinide metal compounds 
formed by combustion, 11:20445 (R;US) 
THORIUM X 


See RADIUM 224 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Computer Codes 


Simulation of a TMI-2 type scenario at the ROSA-IV 
gram’s Large Scale Test Facility: a first look, 11:19865 
(R;JP) 
Fluid Mechanics 
Simulation of a TMI-2 type scenario at the ROSA-IV 
Program's Large Scale Test Facility: a first look, 11:19865 
(R;JP) 
Radioactive Wastes 
Classification of TMI wastes, 11:19290 (BA;US) 
Reactor Accidents 
Simulation of the TMI-2 accident using the MAAP Modular 
Accident Analysis Program, Version 2.0. Final report, 
11:19963 (R;US) 
Simulation 
Simulation of a TMI-2 type scenario at the ROSA-IV 
Program's Large Scale Test Facility: a first look, 11:19865 
(R;JP) 
THYROID 
N 
Thyroid cancer. Reevaluation of an experimental model for 
radiogenic endocrine carcinogenesis, 11:21068 (R;US) 
TIGHT SANDS 
See SANDSTONES 
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TIME-OF-FLIGHT SPECTROMETERS 
Performance 
Experimental abilities of the GEIS time-of-flight neutron 
spectrometer, 11:20819 (RA;SU;In Russian) 
Plastic Scintillation Detectors 
Scintillation detector of associated a-particles for time-of-flight 
spectrometer of fast neutrons, 11:20815 (RA;SU;In Russian) 


Applcation of shower counters for angular correlation 
measurements and identification of nuclear reaction 
products, 11:20821 (RA;SU;In Russian) 

Experimental abilities of the GEIS time-of-flight neutron 
spectrometer, 11:20819 (RA;SU;In Russian) 

Logics for organization of amplitude and time windows in the 
experiments on study of the n~y coincidences, 11:20811 
(R;SU;In Russian) 

Three-parameter system for afhplitude-time analysis for a time- 
of-flight spectrometer of fast neutrons, 11:20818 (RA;SU;In 
Russian) 

Time-of-flight spectrometer for measuring fission neutron 
spectra, 11:20820 (RA;SU;In Russian) 

TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN 108 
Energy-Level Transitions 

Using nuclear structure to study the vaporization of hot nuclei, 

11:21502 (RA;US) 
Giant Resonance 

Using nuclear structure to study the vaporization of hot nuclei, 

11:21502 (RA;US) 
TIN 110 
Energy-Level Transitions 

Using nuclear structure to study the vaporization of hot nuclei, 

11:21502 (RA;US) 
Giant Resonance 

Using nuclear structure to study the vaporization of hot nuclei, 

11:21502 (RA;US) 
TIN 116 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN 117 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN 118 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
Proton Reactions 

Mechanism of the (p,a) reaction: pick-up or knock-out, 

11:21492 (R;GB) 
TIN 119 
Internal Conversion 

Predicted changes of the internal conversion rates in ™®Sn due 

to admixtures of lower multipole order, 11:21489 (R;US) 
TIN 119 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN 120 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN 122 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN 124 TARGET 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TIN ALLOYS 
See also ZIRCALOY 
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Crystal-Phase Transformations 
Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 
Friction 


Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 


Superconductivity 
Design of the MARS magnet set, 11:21793 (BA;US) 
TIN COMPOUNDS 


Analysis 
Ecological-evaluation of organotin-contaminated sediment. 
Final report, March-June 1984, 11:20959 (R;US) 


Response 
Substituent effects on the electronic structure of 
metalloporphyrins: a quantitative analysis of terms of four- 
orbital-model parameters, 11:20582 (J;US) 
TITANATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Raman Spectra 
Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi2 solid 
solutions; their Raman spectra, 11:20562 (J;CH) 
Solid Solutions 
Lanthanide titanates and Ln/sub x/Bi/sub 4-x/TisOi2 solid 
solutions; their Raman spectra, 11:20562 (J;CH) 
TITANIUM 
Acoustic Testing 
Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 
Reactions 


Chemical 
Liquid plutonium reaction with titanium, 11:20277 (R;US) 
Combustion 


Characterization of vapors evolved during high-temperature 
syntheses, 11:20602 (R;US) 
Laser ignition studies, 11:20603 (R;US) 
Welding 
Explosive welding of aluminum, titanium and zirconium to 
copper sheet metal, 11:20286 (RA;US) 


Laser ignition studies, 11:20603 (R;US) 
Reactions 


Neutron elastic scattering differential cross sections in energy 
range below 440 keV, 11:21481 (R;SU;In Russian) 


Ion bombardment and adsorption studies on ilmenite (FeTiO3) 
by X-ray photoelectron spectroscopy, 11:20593 (RA;US) 
e 


Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement. Progress report, June 15, 1985- 
June 14, 1986, 11:20268 (R;US) 

Stress Analysis 

Evaluation of the absolute acoustoeslastic stress measurement 
technique, 11:20348 (BA;US) 

TITANIUM 44 

Activation Analysis 
Separation of tracer titanium-44 from vanadium, 11:20500 

(J;US) 


Separation of tracer titanium-44 from vanadium, 11:20500 
(J;US) 
Ton Exchange 
Separation of tracer titanium-44 from vanadium, 11:20500 
(J;US) 


Acoustic emission characterization of the martensitic phase 
transformation in NiTi, 11:20322 (BA;US) 
Crystal-Phase Transformations 
Acoustic emission characterization of the martensitic phase 
transformation in NiTi, 11:20322 (BA;US) 
Order-Disorder Transformations 
Disordering phase transformation in (NizoFeso)s(V/sub 98- 
x/AI/sub x/Tie) alloys with 0 S= x S 80, 11:20251 (R;US) 


TOKAMAK DEVICES 
Current-Drive Heating 


Physical Radiation Effects 
Theory of amorphization kinetics in intermetallics (NiTi), 
11:20291 (R;US) 


Design of the MARS magnet set, 11:21793 (BA;US) 
X-Ray Fluorescence Analysis 
Heavy-ion induced x-ray satellite emission as a chemical probe, 
11:20513 (BA;US) 
TITANIUM BORIDES 
Synthesis 
Thermochemical modeling of thermite-type reactions, 11:20388 
(R;US) 
TITANIUM CARBIDES 
Synthesis 
Thermochemical modeling of thermite-type reactions, 11:20388 
(R;US) 
TITANIUM OXIDES 
See also ILMENITE 
Catalytic Effects 
CO hydrogenation and adsorption studies on supported nickel 
SMSI catalysts. Technical report no. 42, 1 January-31 
December 1985, 11:19388 (R;US) 
Spectroscopy of metal/titania systems. Technical report, 1 
January-31 December 1985, 11:19389 (R;US) 
Crystal Growth 
Microcrystalline growth studies in model oxide by dynamic 
laser-light scattering methods, 11:20386 (R;US) 
Thermal Gravimetric Analysis 
Air-stable reference material for measurement of the oxygen- 
to-metal (O/M) ratio of nuclear fuel, 11:20510 (BA;US) 
TMX DEVICES 
Magnet Coils 
Octupole coil configuration for the Tandem Mirror 
Experiment Upgrade (TMX-U), 11:21771 (R;US) 
Measuring Instruments 
E parallel B end-loss-ion analyzer for the Tandem Mirror 
Experiment-Upgrade (TMX-U). Revision 1, 11:21673 (R;US) 
Confinement 


Halo recycler for the Tandem Mirror Experiment Upgrade, 
11:21770 (R;US) 
Plasma Diagnostics 
Halo recycler for the Tandem Mirror Experiment Upgrade, 
11:21770 (R;US) 
Reviews 
Tandem mirror experiments at the Lawrence Livermore 
National Laboratory, 11:21700 (J;AT) 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
DITE TOKAMAK 


DOUBLET-2 DEVICE 
DOUBLET-3 DEVICE 
TOKAMAK 


FT 
JFT-2M TOKAMAK 
JIPPT-2 DEVICE 


PDX DEVICES 
SPHEROMAK DEVICES 
ST TOKAMAK 

T-10 TOKAMAK 

TBR TOKAMAK 

TEXT DEVICES 
TOKAPOLE DEVICES 


Alfven Waves 
Destabilization of Alfven-resonant modes by resistivity and 
diamagnetic drifts, 11:21641 (R;US) 
Beta Ratio 
Separation of B-barsub(p) and Isub(i) in tokamaks of non- 
circular cross-section, 11:21686 (J;AT) 
Charged-Particle Transport 
Semi-empirical models of H-mode discharges, 11:21681 (J;AT) 
Confinement Time 
Anomalous thermal confinement in ohmically heated tokamaks, 
11:21671 (R;US) 
Current-Drive Heating 
Macrotor physics and technology results, 11:21698 (J;AT) 
Progress in tokamak research at MIT, 11:21691 (J;AT) 





Design 
Compact ignition tokamak size/cost study, 11:21718 (R;US) 
Compact Ignition Tokamak Program: status of FEDC studies, 
11:21720 (R;US) 
Electric Currents 
Modern problems on the tokamak studies, 11:21644 (R;SU;In 
Russian) 
ICR Heating 
ICRF wave propagation and absorption in tokamak and mirror 
magnetic fields: a full-wave calculation, 11:21665 (R;US) 


Macrotor physics and technology results, 11:21698 (J;AT) 
Magnet Coils 
Compact Ignition Tokamak Program: status of FEDC studies, 
11:21720 (R;US) 
Compact ignition tokamak studies, ignitor concept, 
configuration status, 11:21734 (R;US) 
Magnetic Surfaces 
a of B-barsub(p) and Isub(i) in tokamaks of non- 
circular cross-section, 11:21686 (J;AT) 
Magnetic-Pumping Heating 
Macrotor physics and technology results, 11:21698 (J;AT) 


Limits of possible operation of the R-tokamak due to ideal 
MHD instabilities, 11:21658 (R;JP) 
Neoclassical Transport Theory 
Neoclassical transport effects and the H-mode transition, 
11:21688 (J;AT) 
Plasma Confinement 
Semi-empirical models of H-mode discharges, 11:21681 (J;AT) 
Plasma Simulation 
Anomalous thermal confinement in ohmically heated tokamaks, 
11:21671 (R;US) 
Theory of energetic trapped particle-induced resistive 
interchange-ballooning modes, 11:21669 (R;US) 


Limits of possible operation of the R-tokamak due to ideal 
MHD instabilities, 11:21658 (R;JP) 
Thermonuclear Ignition 
Compact ignition tokamak size/cost study, 11:21718 (R;US) 
Compact Ignition Tokamak Program: status of FEDC studies, 
11:21720 (R;US) 
Compact iguition tokamak studies, ignitor concept, 
configuration status, 11:21734 (R;US) 
Wave Propagation 
ICRF wave propagation and absorption in tokamak and mirror 
magnetic fields: a full-wave calculation, 11:21665 (R;US) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK MODEL ST 
See ST TOKAMAK 
TOKAMAK TYPE REACTORS 


PLT DEVICES 
TFCX REACTORS 
TFTR TOKAMAK 


Design 
Compact Ignition Tokamak Program: issues to be resolved by 
January, 11:21721 (R;US) 
“ae Ignition Tokamak Program: R and D needs, 11:21719 
Initial assessments of ignition spherical torus, 11:21761 (R;US) 
Research Programs 
Compact Ignition Tokamak Program: issues to be resolved by 
January, 11:21721 (R;US) 
Sos Ignition Tokamak Program: R and D needs, 11:21719 
;US) 
Progress in fusion technology in the U.S. magnetic fusion 
program, 11:21785 (BA;US) 
RF Systems 
Rf system design: compact ignition tokamak, 11:21722 (R;US) 
Spherical Configuration 
Initial assessments of ignition spherical torus, 11:21761 (R;US) 
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TOKAPOLE DEVICES 
Historical Aspects 
Multipole and tokamak research at the University of 
Wisconsin, 11:21699 (J;AT) 
TOLUENE 
Adsorption Heat 
Acid-base properties of coals and other solids. Quarterly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
Biological Effects 
Effects of toluene on man and animals, 11:21086 (R;DE;In 
German) 
Metabolism 
Effects of toluene on man and animals, 11:21086 (R;DE;In 
German) 
Polarizability 
Acid-base properties of coals and other solids. ly 
report, December 1, 1985-February 28, 1986, 11:20572 
(R;US) 
Toxicity 
Many faces of an increase in lung collagen, 11:21104 (J;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TORNADO TURBINES 
Performance Testing 
Wind tunnel study of the Tornado wind energy system, 
11:19728 (RA;DE) 
TOROIDAL PINCH DEVICES 
Historical Aspects 
Development of the reversed-field pinch experimental 
programme at Los Alamos, 11:21706 (J;AT) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TORSATRON STELLARATOR 
See also ATF TORSATRON 
Divertors 
Results from the University of Wisconsin Torsatron/Stellarator 
programme, 11:21703 (J;AT) 
ECR Heating 
Results from the University of Wisconsin Torsatron/Stellarator 
programme, 11:21703 (J;AT) 
Surfaces 


Results from the University of Wisconsin Torsatron/Stellarator 
programme, 11:21703 (J;AT) 
TOSCO PROCESS 
Comparative Evaluations 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Economics 
Energy from Eastern oil shales: an overview of research status, 
11:19134 (R;US) 
Environmental Impacts 
Source term estimates for synthetic fuels technologies: oil shale 
extraction technologies, 11:19137 (R;US) 
Risk Assessment 
Source term estimates for synthetic fuels technologies: oil shale 
extraction technologies, 11:19137 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Maintenance 
SSPS monthly data No. 5, July 1985: plant operation report 
and daily operation summary, 11:19522 (R;US) 


SSPS monthly data No. 5, July 1985: plant operation 
and daily operation summary, 11:19522 (R;US) 
TOWER SHIELDING REACTOR-1 


See TSR-1 REACTOR 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 





279S / ERA-11/9 


TOXIC MATERIALS 
Environmental 


Transport 
Nature and extent of cross-media partitioning of organic 
chemicals, 11:20868 (R;US) 
TRAJECTORIES 
Mathematical Models 
Low-thrust rocket trajectories, 11:19892 (R;US) 
TRANS 104 ELEMENTS 
Alpha Decay 
Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 


Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 
Spontaneous Fission 
Calculated masses and decay properties for the heaviest 
elements, 11:21516 (RA;US) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER REACTIONS 
For nuclear reactions only; see also CHARGE EXCHANGE and 
ELECTRON TRANSFER. 
Collective Excitations 
Population of high spin states in very heavy ion transfer 
reactions. The experimental evidence, 11:21496 (R;US) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSIENT OVERPOWER ACCIDENTS 
Reactor Safety Experiments 
TUCOP failure threshold test CO6R, 11:19966 (R;US) 
Thermal Stresses 
TUCOP failure threshold test CO6R, 11:19966 (R;US) 
TRANSIENTS 


Simulation 
TRAC User's Guide, 11:19994 (R;US) 
Heat Transfer 
TRAC User’s Guide, 11:19994 (R;US) 


Hydraulics 
TRAC User’s Guide, 11:19994 (R;US) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 
COBALT COMPOUNDS 
COPPER COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
PLATINUM COMPOUNDS 
Destructive Testing 
High-temperature yield behavior in NaCl-structure oxides, 
11:20300 (J;US) 
Temperature Effects 
High-temperature yield behavior in NaCl-structure oxides, 
11:20300 (J;US) 
Yield Strength 
High-temperature yield behavior in NaCl-structure oxides, 
11:20300 (J;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
RHENIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Catalytic Effects 
Use of critical materials in catalysts for the petroleum and 
chemical industries (cobalt and platinum group metals). 
Working papers, 11:19091 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 


TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPIRATION 
Use for botanical systems only. 
Mathematical Models 
Evapotranspiration from a willow stand on wetland, 11:19465 
(RA;SE) 


See ENVIRONMENTAL TRANSPORT 
TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 

See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSURANIUM WASTES 

See ALPHA-BEARING WASTES 
TREES 

See also ASPENS 


Trend-like changes in environmental factors and tree ring 
analyses, 11:20931 (RA;SE) 
Roots 
Rooting patterns in the pinyon-juniper woodland, 11:21027 
(R;US) 
TRIBOLIUM 
Biological Radiation Effects 
Gamma radiation effects on the reproductive capacity of 
Tribolium castaneum, 11:21057 (R;TW) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGA PUSPATI REACTOR 
See RTP REACTOR 
TRIGA-2 REACTOR 
Measuring Instruments 
Triga MK II reactor, 11:19926 (R;MY;In Malay) 
TRIGA-MARK-II REACTOR 
See TRIGA-2 REACTOR 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Transposable Ring Intersecting STorage Accelerators in Nippon. 
Beam Dynamics 
Wake field acceleration using a cavity of elliptical cross 
section, part 1: WELL. A computer code for wake fields in 
a cavity of ellipticel cross section, 11:20737 (R;JP) 
Radiation Sources 
Plans for use of synchrotron radiation from the Tristan rings. 
Introductory material and topics for discussions, 11:20800 


Some recent results at the Saclay electron linear accelerator, 

11:21438 (R;FR;In French) 
Plumes 

Investigation of tritium in groundwater at Site 300, 11:19338 

(R;US) 
Migration 

Overview of environmental surveillance of waste management 
activities at the Idaho National Engineering Laboratory, 
11:19333 (R;US) 





TRITIUM 
Removal 
Removal 


A modified tritium trick technique for doping vanadium alloys 
with helium, 11:20371 (BA;US) 
TRITIUM COMPOUNDS 
Tissue Distribution 
Biomedical applications of MWPC's for digital imaging of soft 
Bp emitters, 11:21016 (R;US) 
TRITIUM RECOVERY 
In thermonuclear reactors and/or devices. 
Benchmarks 


Integral experiments in 14-MeV, 11:21750 (RA;JP;In Japanese) 
Measuring Methods 
Measurements of tritium production-rate distributions in 
lithium-oxide assemblies, 11:21748 (RA;JP;In Japanese) 
TROUT 
Behavior 
Fish behavior: applied studies to assess environmental effects of 
energy-related activities, 11:21079 (R;US) 
Predator-Prey Interactions 
Control of productivity and population characteristics in 
aquatic communities. Final report, 1 September 1967-31 
January 1986, 11:20955 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSL PROCESS 
Employment of radioactive tracers in the hydrodynamic 
definition of the thermal liquefaction unit dissolver. Topical 
report No. 4, 11:18988 (R;US) 
Solvents 


Advanced research for the characterization of hydrogen donor 
saivents i in two-stage liquefaction. Final report, 11:18990 


Operating manual for the Tower Shielding Facility, 11:19939 
(R;US) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 


Electrical Properties 
Superconducting and electrical properties of (BEDT-TTF)ls 
at ambient pressure, 11:20561 (J;GB) 
Molecular Structure 
Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF)ls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) 


Superconductivity 

Superconducting and electrical properties of (BEDT-TTF)2ls 

at ambient pressure, 11:20561 (J;GB) 
Transition T: 

Novel low temperature modulated structure of the ambient 
pressure superconductor (BEDT-TTF ls and a design 
strategy for new superconducting polyhalide phases, 
11:20583 (J;GB) 

TUBES 

For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES. 
Joining 

Stress and deformation analysis of a tube and coupling device, 

11:20355 (BA;US) 
Stress Analysis 

Stress and deformation analysis of a tube and coupling device, 

11:20355 (BA;US) 
Ultrasonic Testing 

Stress and deformation analysis of a tube and coupling device, 

11:20355 (BA;US) 
TUBES (CONDUITS) 
See PIPES 


TUFF 
Chemical Composition 
Chemical variability of zeolites at a potential nuclear waste 
repository, Yucca Mountain, Nevada, 11:21146 (R;US) 


Mineralogic summary of Yucca Mountain, Nevada, 11:21126 
(R;US) 
P 


etrochemistry 
Petrochemical variation of Topopah Spring tuff matrix with 
depth (stratigraphic level), drill hole USW G-4, Yucca 
Mountain, Nevada, 11:21159 (R;US) 
Petrography 
Detailed petrographic descriptions and microprobe data for 
tertiary silicic volcanic rocks in drill hole USW G-1, Yucca 
Moantain, Nevada, 11:21125 (R;US) 
Radioactive Waste Disposal 
Geologic media impacts upon repository design, 11:19303 
(BA;US) 
TUMOR CELLS 
See also ASCITES TUMOR CELLS 
Chromosomal Aberrations 
Flow cytometric detection of aberrant chromosomes, 11:20997 
(BA;DE) 
TUMORS 
See NEOPLASMS 
TUNDRA 
Carbon Cycle 
Site-specific seasonal models of carbon fluxes in terrestrial 
biomes, 11:20929 (R;US) 
Ecological Succession 
Reconnaissance observations of long-term natural vegetation 
recovery in the Cape Thompson region, Alaska, and 
additions to the checklist of flora, 11:20950 (R;US) 


Effects of perturbation of tundra drainage systems on 
ecosystems dynamics of tundra and riparian vegetation. 
Progress report, 1 July 1984-31 December 1985, 11:20927 
(R;US) 

Mineral Cycling 

Effects of perturbation of tundra drainage systems on 
ecosystems dynamics of tundra and riparian vegetation. 
Progress report, 1 July 1984-31 December 1985, 11:20927 
(R;US) 

TUNGSTEN 
Neutron Reactions 

Neutron elastic scattering differential cross sections in energy 

range below 440 keV, 11:21481 (R;SU;In Russian) 
TUNGSTEN ADDITIONS 
Ion Microprobe Analysis 

SIMS study of compositional changes observed in a PuO2 heat 

source cladding alloy, 11:20519 (BA;US) 
Mass Spectroscopy 

SIMS study of compositional changes observed in a PuO: heat 

source cladding alloy, 11:20519 (BA;US) 
TUNGSTEN ALLOYS 


See also RENE 95 
TUNGSTEN ADDITIONS 
TUNGSTEN BASE ALLOYS 


Crystallography 
Microstructure and crystallography of unidirectionally 
solidified Ni-W eutectic alloy, 11:20314 (J;US) 
Fracture Mechanics 
Ultrasonic inspection of alloye. 
(BA;US) 


Microstructure and crystallography of unidirectionally 
solidified Ni-W eutectic alloy, 11:20314 (J;US) 
Powder Metallurgy 
Ultrasonic inspection of alloyed tungsten bars, 11:20345 
(BA;US) 


agsten bars, 11:20345 


Microstructure and crystallography of unidirectional 
solidified Ni-W eutectic alloy, 11:20314 (J;US) 
Ultrasonic Testing 
Ultrasonic inspection of alloyed tungsten bars, 11:20345 
(BA;US) 
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TUNGSTEN BASE ALLOYS 
Chemical Composition 
Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 
Properties 


Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 
Effects 


Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 


Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 


Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 
Temperature Effects 
Microstructure limitations of high tungsten content heavy 
alloys, 11:20311 (J;US) 


Wind 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 
Wind Turbines 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 
TUNNELS 
Closures 
Schematic designs for tion seals for a repository in the 
Permian Basin, 11:19193 (R;US) 
Schematic designs for penetration seals for a repository in 
Richton Dome, 11:19191 (R;US) 
TURBINE BLADES 
Mateziais aspects of large aerogenerator blades, 11:19697 
(RA;DE) 
Aere 
Spectra of wind speed fluctuations met by a rotating blade, a .d 
resulting load fluctuations, 11:21636 (RA;DE) 
Design 
Design, construction and performance of WPX wind turbine 
rotor blades, 11:19669 (RA;DE) 
Fluid Flow 
Spectra of wind speed fluctuations met by a rotating blade, and 
resulting load fluctuations, 11:21636 (RA;DE) 
Mathematical Models 
Garos AIMS. Finite element modelling of the wind power 
plant WTS-3 at Maglarp, 11:19807 (R:SE:In Swedish) 
Performance Testing 
Design, construction and performance of WPX wind turbine 
rotor blades, 11:19669 (RA;DE) 
Reinforced Materials 
Development of web-stiffened glass-fiber foam sandwich wind 
turbine-blades, 11:19705 (RA;DE) 


Garos AIMS. Finite element modelling of the wind power 
plant WTS-3 at Maglarp, 11:19807 (R;SE;In Swedish) 
Wind Loads 
A computer analysis of wind turbine blade dynamic loads, 
11:19825 (BA;US) 
TURBULENT FLOW 


Finite Difference Method 
Block-implicit calculation of steady turbulent recirculating 
flows, 11:20669 (J;GB) 
Newton Method 
Block-implicit calculation of steady turbulent recirculating 
flows, 11:20669 (J;GB) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Air 
Experimental study of the motion of air bubbles in accelerating 
water, 11:20664 (R;DE) 
Bubbles 
Experimental study of the motion of air bubbles in accelerating 
water, 11:20664 (R;DE) 
Simulation 


A local void and slip model used in BODYFIT-2PE, 11:20674 
(BA;US) 


Flow Models 
A local void and slip model used in BODYFIT-2PE, 11:20674 
(BA;US) 
Hydraulics 
COMMIX-2: a three-dimensional transient computer program 
for thermal-hydraulic analysis of two-phase flows, 11:20666 
(R;US) 
Meetings y 
International workshop on two-phase flow fundamentals 
(September 22-27, 1985), 11:20662 (R;US) 
Programs 


International workshop on two-phase flow fundamentals 
(September 22-27, 1985), 11:20662 (R;US) 


COMMIX-2: a three-dimensional transient computer program 
for thermal-hydraulic analysis of two-phase flows, 11:20666 
(R;US) 


U308 
See URANIUM OXIDES U308 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Chemical Feedstocks 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
Pilot Plants 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
Present status of the U-GAS process, 11:18967 (R;US) 
Recent advances in the U-GAS process, 11:18969 (R;US) 
Recent developments in the U-GAS process, 11:18970 (R;US) 
Process Development Units 
Recent advances in the U-GAS process, 11:18969 (R;US) 
Recent developments in the U-GAS process, 11:18970 (R;US) 
Technology Assessment 
Present status of the U-GAS process, 11:18967 (R;US) 
Recent advances in the U-GAS process, 11:18969 (R;US) 
Recent developments in the U-GAS process, 11:18970 (R;US) 
Yields 
Performance of Utah bituminous coal in the U-GAS gasifier, 
11:18972 (R;US) 
Recent advances in the U-GAS process, 11:18969 (R;US) 
Recent developments in the U-GAS process, 11:18970 (R;US) 
UJM 
See JET MODEL 
ULTRACOLD NEUTRONS 
Elastic Scattering 
Calculation of the cross sections of very low energy neutron 
scattering on magnetic structure inhomogeneities in 
ferromagnetic films, 11:21599 (RA;SU;In Russian) 
ULTRAFILTRATION 
Manuals 
Hyperfiltration/reverse osmosis: a handbook on membrane 
filtration for the food industry, 11:20475 (R;US) 
ULTRAHIGH-SPEED PHOTOGRAPHY 
Real Time Systems 
Laser ignition studies, 11:20603 (R;US) 
ULTRASONIC TESTING 
Experience with the ultrasonic inspection of plane and curved 
austenitic components, 11:20308 (TG;GB) 
Automation 
Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 
Born 
Development of a high reliability flaw characterization 
module, 11:20357 (BA;US) 
Calibration 
Program for field validation of the Synthetic Aperture 
Focusing Technique for Ultrasonic Testing (SAFT UT). 
Final report, 11:20676 (R;US) 





Computer Calculations 
Computer aided ultrasonic flaw growth characterization in 
composite structures, 11:20425 (BA;US) 
Computer Graphics 
Computer aided ultrasonic flaw growth characterization in 
composite structures, 11:20425 (BA;US) 


Implementation of a robotic manipulator for the ultrasonic 
inspection of composite structures, 11:20428 (BA;US) 
Performance 
Program for field validation of the Synthetic Aperture 
Focusing Technique for Ultrasonic Testing (SAFT UT). 
Final report, 11:20676 (R;US) 


Reliability 
Development of a high reliability flaw characterization 
module, 11:20357 (BA;US) 
Wave Propagation 
Prediction of metal matrix composite density gradients by 
ultrasonic wave propagation velocity mapping, 11:20427 
(BA;US) 
ULTRASONIC WAVES 


Infrared detection of ultrasonic absorption and application to 
the determination of absorption in steel, 11:20341 (BA;US) 
Attenuation 
High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 
Infrared detection of ultrasonic absorption and application to 
the determination of absorption in steel, 11:20341 (BA;US) 
Reversed acoustic attenuation pattern at the neck of tensile 
specimen, 11:20343 (BA;US) 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 
Polarization 
Nondestructive detection and analysis of stress states with 
polarized ultrasonic waves, 11:20350 (BA;US) 
Reflection 
The role of the reflection coefficient in precision measurement 
of ultrasonic attenuation, 11:20342 (BA;US) 


Ultrasonic characterization of porosity: theory, 11:20328 
(BA;US) 
Temperature Dependence 
Relationship between temperature 
velocity and stress, 11:20353 (BA;US) 
Temperature Effects 
Experimental effects of time-varying thermal gradients on 
ultrasonic waves in locally stressed metals, 11:20351 
(BA;US) 
Velocity 
High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 
Ultrasonic NDE of non-Newtonian fluids for material 
processing, 11:19108 (BA;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRASONOGRAPHY 
Genetic Effects 
insonation of extra uteri human placentas: no effect 
of lymphocytic sister chromatid exchange, 11:21107 (J;DE) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 
Engineered Safety Systems 
Finite element model evaluation of barrier configurations to 
reduce infiltration into waste structures: 
results and design considerations, 11:19325 (BA;US) 
Intrusion 
Evaluation of geologic materials to limit biological intrusion 
— radioactive waste disposal sites, 11:19334 
Field evaluation of geologic materials to limit biological 
intrusion of low-level waste site covers, 11:19308 (BA;US) 


of ultrasonic 
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Radionuclide Migration 
Experiments to determine the migration potential for water 
and contaminants in shallow land burial facilities design, 
emplacement, and preliminary results, 11:19295 (BA;US) 
Shallow-land burial of low-level radioactive wastes: 
Preliminary of long-term health risks, 11:19365 (BA;US) 


Implementation of 10 CFR part 61 waste classification and 

waste form requirements, 11:19283 (BA;US) 
Risk Assessment 

Greater Confinement Disposal Test at the Nevada Test Site, 
11:19273 (BA;US) 

WASTE-PRA: a computer package for probabilistic risk 
assessment of shallow-land burial of low-level radioactive 
waste, 11:19347 (R;US) 

UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
Strata Control 
Ground-penetrating radar for strata control. Report of 
Investigations/1985, 11:19058 (R;US) 
UNEMPLOYMENT 
See EMPLOYMENT 
UNGLAZED SOLAR COLLECTORS 
Heat Transfer 

Characterization of the thermal performance of uncovered 
solar collectors by parameters including the dependence on 
wind velocity, humidity and infrared sky radiation as well as 
on solar irradiance, 11:19547 (R;CH) 

Test Facilities 

Characterization of the thermal performance of uncovered 
solar collectors by parameters including the dependence on 
wind velocity, humidity and infrared sky radiation as well as 
on solar irradiance, 11:19547 (R;CH) 

UNICELLULAR ALGAE 
Cultivation Techniques 
Microalgae Culture Collection, 1985-1986, 11:19459 (R;US) 
Productivity 
Microalgae Culture Collection, 1985-1986, 11:19459 (R;US) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 


Lattice Field Theory 
Epsilon beyond the naive mass spectrum, 11:21421 (J;NL) 
Vacuum States 
Quasiclassical picture of vacuum effects in gauge theories, 
11:21388 (RA;SU;In Russian) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 


See also GRAND UNIFIED THEORY 
KALUZA-KLEIN THEORY 
SUPERGRAVITY 

WEYL UNIFIED THEORY 

Particles 


Elementary 
Microcosmology: new particles and cosmology, 11:21170 
(RA;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Wind 
Analysis of the spatial and temporal variations of the wind 
field over the British Isles, 11:19641 (RA;DE) 
Wind Power Plants 
Review of renewable energy integration strategies, 11:20094 
(RA;DE) 
Utility view of the potential for large wind turbines, 11:19743 
(RA;DE) 
UNITED STATES OF AMERICA 
See USA 
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UNITS 
Conversion 
Oil industry conversion factors. Conversion factors, 
abbreviations, definitions and tables used in the international 
hydrocarbons industry, 11:21828 (R;AT) 


Axions 
Invisible axions and the QCD phase transition in the early 
Universe, 11:21208 (J;US) 
Elementary Particles 
Can warm” particles provide the missing mass in dwarf 
galaxies?, 11:21212 (J;US) 


Expansion 
New inflationary universe, 11:21169 (RA;US) 
Mass Distribution 
Adiabatic theories of galaxy formation and pancakes. Part III. 
Large-scale structure, 11:21173 (RA;US) 
Nature and significance of the mass distribution in the universe, 
11:21178 (RA;US) 
Pancakes and the formation of galaxies: neutrinos and other 
‘inos, 11:21174 (RA;US) 
Texture of the Universe, 11:21175 (RA;US) 
Missing Mass 
Can “warm” particles provide the missing mass in dwarf 
galaxies?, 11:21212 (J;US) 
Neutrinos 
Supernovae, neutrino rest mass, and the middle-energy 
neutrino background in the universe, 11:21192 (RAUS) 
Phase Transformations 
Invisible axions and the QCD phase transition in the early 
Universe, 11:21208 (J;US) 


Spectroscopy 
Evolution of containment facilities for spectroscopic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 
Influence of uranyl dibutylphosphate on the UV/VIS 
spectrophotometric online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 


Recovery of uranium from sea water recycle test for 
microsphere adsorbents, 11:19140 (R;TW) 
Uranium adsorption with composite titanium-iron hydrous 
oxide microspheres, 11:19141 (R;TW) 
Chemical Properties 
Uranium chemistry in the nuclear industry, 11:20594 (R;GB) 
Chemical Reactions 
Reaction of water vapour with a clean liquid uranium surface. 
Revised 1, 11:20600 (R;US) 


Dosimetry 
Rapporteur summary: dose assessment from measurements on 
man, 11:21064 (R;US) 
Emission 
Evolution of containment facilities for spectroscopic analysis at 
Rockwell Hanford Operations, 11:20529 (BA;US) 


Reaction of water vapour with a clean liquid uranium surface. 

Revised 1, 11:20600 (R;US) 
Fluorescence Spectroscopy 

Determination of uranium in plutonium solutions by laser 
induced fluorescence, 11:20534 @BA;US) 

On-line uranium determination using remote fiber fluorimetry, 
11:20533 (BA;US) 

Structure 


QED experiments with few-electron very heavy ions, 11:21230 
(RA;US) 
Lamb Shift 
QED experiments with few-electron very heavy ions, 11:21230 
(RA;US) 


Spectroscopy 
Kinetic analysis of laser induced phosphorescence in uranyl 
phosphate for improved analytical measurements, 11:20523 
(BA;US) 


FY-1984 annual report: spent fuel and UO, source term 
evaluation results, 11:20387 (R;US) 


Mass Spectroscopy 
Spectral studies of actinide elements by resonance ionization 
mass spectrometry, 11:20564 (J;US) 
The determination of uranium in urine by isotope dilution mass 
spectrometry using resin bead loading, 11:20531 (BA;US) 
Neutron Reactions 
Re-evaluation of the average prompt neutron emission 
multiplicity (nubar) values from fission of uranium and 
transuranium nuclides, 11:21513 (RA;XA) 
Neutron Transport 
Neutron production in uranium and aluminium by neutrons 
with the initial energy of 15 MeV, 11:21601 (RA;SU;In 
Russian) 
On the integral reactor experiments on measuring neutron 
resonance absorption in *°*U, 11:21602 (RA;SU;In Russian) 
Phase Transformations 
Reaction of water vapour with a clean liquid uranium surface. 
Revised 1, 11:20600 (R;US) 
Radiation Absorption Analysis 
Dual energy x-rays absorptiometer for nondestructive assay of 
mixed special nuclear material in solution, 11:20479 (R;IT) 
Three-energy gamma-ray absorptiometer (TEGA) for 
nondestructive assay of plutonium and uranium in solution, 
11:20485 (R;US) 
Radiation Hazards 
Training manual for uranium mill workers on health protection 
from uranium, 11:19349 (R;US) 
Recovery 
Recovery of U/Pu in radioactive wastes by incineration in 
molten sulfates and electrolysis. Application to uranium 
mainly, 11:19220 (R;LU;In French) 
Recovery of uranium from sea water recycle test for 
microsphere adsorbents, 11:19140 (R;TW) 
Uranium adsorption with composite titanium-iron hydrous 
oxide microspheres, 11:19141 (R;TW) 
Resonance Ionization Mass 
Isotopic measurements of uranium and plutonium by resonance 
ionization mass spectrometry, 11:20532 (BA;US) 


Development of the thermal denitration in-storage-can step in 

the CEUSP process, 11:19199 (R;US) 
Solvent Extraction 

Determination of trace impurities in uranium matrices by 
Inductively Coupled Plasma-Atomic Emission Spectrometry, 
11:20530 (BA;US) 

Determination of uranium in plutonium solutions by laser 
induced fluorescence, 11:20534 (BA;US) 

Influence of uranyl dibutylphosphate on the UV/VIS 
spectrophotometric online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 

Voltametry 
Controlled-potential-coulometric determination of uranium at a 
platinum electrode, 11:20511 (BA;US) 
235 


Capture-to-Fission Ratio 
Possibility of the **U alpha value measurement in the thermal 
point by the research y-multiplicity spectrometry in a 
steady-state research reactor, 11:20814 (RA;SU;In Russian) 
Casks 
Safety analysis report for packaging (Oak Ridge Y-12 Plant 
Model DT-14A package for enriched uranium), Y/DD-326 
Supplement No. 1 (Rev. 0), 11:20622 (R;US) 


URANIUM 235 TARGET 


Neutron Reactions 
Absolute measurements of the **5U(n,f) cross-section for 
neutron energies from 0.3 to 3 MeV, 11:21512 (RA;XA) 
IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 


URANIUM 238 REACTIONS 


Spallation 
La target fragmentation induced by high energy La and U 
ions, 11:21490 (RA;US) 


URANIUM 238 TARGET 


Carbon 12 Reactions 
Subthreshold 7°-production in the Boltzmann-Uehling- 
Uhlenbeck theory, 11:21468 (J;NL) 





URANIUM 238 TARGET 
Carbon 12 Reactions 


Uranium target fragmentation by intermediate and high energy 
12C and Ne, 11:21515 (RA;US) 
Neon 20 Reactions 
Uranium target entation by intermediate and high energy 
12C and Ne, 11:21515 (RA;US) 
Neutron Reactions 
IAEA Standards File: some comments and recommendations, 
11:21511 (RA;XA) 
URANIUM 239 TARGET 
Krypton 86 Reactions 
One-body dynamics and angular momentum dissipation in 
damped nuclear reactions, 11:21508 (RA;US) 
URANIUM ALLOYS 


Synthesis and characterization of actinide metal’ compounds 
formed by combustion, 11:20445 (R;US) 
URANIUM ARSENIDES 


Synthesis and characterization of actinide metal compounds 
formed by combustion, 11:20445 (R;US) 
URANIUM COMPLEXES 
See also URANYL COMPLEXES 
Chemical Preparation 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
Redox Reactions 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 
Structural Chemical Analysis 
Organoactinide chemistry: synthesis, structure, and solution 
dynamics, 11:20598 (R;US) 


Synthesis, structural studies and reactivity of trivalent uranium 
organometallic compounds. Application to catalysis, 
11:20573 (R;FR;In French) 

URANIUM DIOXIDE 
Bubble Growth 


Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Calibration Standards 
Nuclear Waste Materials Characterization Center. Semiannual 
progress report, April 1985-September 1985, 11:20453 (R;US) 
Preparation 


Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 
Properties 


Uranium chemistry in the nuclear industry, 11:20594 (R;GB) 
Containers 
Radioactive particulate release associated with the DOT 
specification 6M container under hypothetical accident 
conditions, 11:19163 (R;US) 
Diffusion 
Tracer surface diffusion on uranium dioxide, 11:20402 (J;NL) 
Emission Spectroscopy 
Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 
Fission Product Release 
Grain boundary sweeping and dissolution effects on fission 
product behavior under severe fuel damage accident 
conditions, 11:19914 (R;US) 
Fission Products 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
Fracture Properties 
Review of fracture properties of nuclear materials determined 
by Hertzian indentation, 11:20385 (R;US) 
Grain Boundaries 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 


Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 


FY-1984 annual report: spent fuel and UO, source term 
evaluation results, 11:20387 (R;US) 

Long-term performance of materials used for high-level waste 
packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 

Oxidation 

Test plan for Series 2 thermogravimetric analyses of spent fuel 

oxidation (NNWS)D), 11:19222 (R;US) 
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Quantitative Chemical Analysis 
Inductively coupled plasma for atomic emission spectroscopy 
at the Savannah River Plant, 11:20478 (R;US) 
Surface Properties 
Tracer surface diffusion on uranium dioxide, 11:20402 (J;NL) 
Swelling 
Fission gas behavior in nuclear fuels, 11:19917 (R;SE) 
X-Ray Diffraction 
Radiochemistry programme. Biennial progress report, 1982- 
1983, 11:20599 (R;IN) 
URANIUM HEXAFLUORIDE 
Chemistry 
Sampling, characterization, and remote sensing of aerosols 
formed in the atmospheric hydrolysis of uranium 
hexafluoride, 11:20922 (R;US) 
Hydrolysis 
Sampling and characterization of aerosols formed in the 
atmospheric hydrolysis of UFe, 11:20538 (BA;US) 
URANIUM IONS 


Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

Stopping Power 

Table of data stopping powers and remaining ranges for 
relativistic heavy ions in different structural and detecting 
materials, 11:21607 (R;SU;In Russian) 

URANIUM ISOTOPES 
See also URANIUM 235 
Emission Spectroscopy 

A new facility for high resolution inductively coupled plasma- 
atomic multielement emission spectroscopy of radioactive 
materials, 11:20528 (BA;US) 

Mass Spectroscopy 

A state-of-the-art mass spectrometer system for determination 
of uranium and plutonium isotopic distributions in process 
samples, 11:20541 (BA;US) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM NITRATES 
Denitration 
Development of the thermal denitration in-storage-can step in 
the CEUSP process, 11:19199 (R;US) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
Emissivity 

Reaction of water vapour with a clean liquid uranium surface. 

Revised 1, 11:20600 (R;US) 
URANIUM OXIDES U308 
Emission 

Inductively coupled plasma for atomic emission 

at the Savannah River Plant, 11:20478 (R;US) 
Quantitative Chemical Analysis 

A preliminary study on the determination of boron and 
cadmium impurities in uranium oxide and uranium metals by 
Inductively Coupled Plasma-Atomic Emission Spectroscopy, 
11:20517 (BA;US) 

Inductively coupled plasma for atomic emission 
at the Savannah River Plant, 11:20478 (R;US) 

URANIUM PHOSPHIDES 
Synthesis 

Synthesis and characterization of actinide metal compounds 

formed by combustion, 11:20445 (R;US) 
URANIUM TELLURIDES 


Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
Entropy 
Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 


Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
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Mass Spectroscopy 
Study of vaporization thermodynamics in the uranium- 
tellurium system, 11:20597 (R;US) 
URANYL COMPLEXES 
Structural Chemical Analysis 
Influence of uranyl dibutylphosphate on the UV/VIS 
spectrophotometric online monitoring of uranium in 
tributylphosphate/hydrocarbon solvent, 11:20536 (BA;US) 
URANYL COMPOUNDS 


See also URANYL FLUORIDES 
URANYL PHOSPHATES 


Neutron Transport 
Resonance neutron reactions on nuclei of atoms and molecules 
accompanied by electron-vibrational transitions under action 
of laser radiation, 11:21604 (RA;SU;In Russian) 
URANYL FLUORIDES 
Laser Spectroscopy 
Sampling and characterization of aerosols formed in the 
atmospheric hydrolysis of UFe, 11:20538 (BA;US) 
URANYL PHOSPHATES 
Chemical Reaction Kinetics 
Kinetic analysis of laser induced phosphorescence in uranyl 
phosphate for improved analytical measurements, 11:20523 
(BA;US) 
Laser Spectroscopy 
Kinetic analysis of laser induced phosphorescence in uranyl 
phosphate for improved analytical measurements, 11:20523 
(BA;US) 


Kinetic analysis of laser induced phosphorescence in uranyl 
phosphate for improved analytical measurements, 11:20523 
(BA;US) 

URBAN AREAS 
Fires 

Part of a SCOPE report on Atmospheric Consequences of a 

Nuclear War, 11:20853 (R;US) 
Geothermal District Heating 

Boise geothermal district heating system, 11:19627 (R;US) 

Geothermal district heating favorability studies in seven 
Washington cities, 11:19629 (BA;US) 

URETHANE 
Uses 
Use of urethane foam in the decontamination and 
decommissioning of nuclear facilities, 11:19229 (R;US) 
URINALYSIS 
See URINE 
URINE 
Quantitative Chemical Analysis 
The determination of uranium in urine by isotope dilution mass 
spectrometry using resin bead loading, 11:20531 (BA;US) 
Radiochemical Analysis 
Fission track method for uranium analysis, 11:20472 (R;US) 
Us DOD 
it of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
ent of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 


Computers 
Department of defense computer technology (study annex). 
Report to congress, 11:21837 (R;US) 
US DOE 


See also BONNEVILLE POWER ADMINISTRATION 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
NEVADA SITE 
OAK RIDGE RESERVATION 
ORGDP 
ORNL 
SAVANNAH RIVER PLANT 
SOUTHWESTERN POWER ADMINISTRATION 
WIPP 


Budgets 

Budget highlights, FY 1987, 11:21825 (R;US) 

Data Transmission 

Translation table for DOE/OSTI - COSATI bibliographic 
records to MARC format records, 11:21852 (R;US) 


USA 
Heavy Water Moderated Reactors 


Energy Policy 
The role of air infiltration in energy conservation, 11:20067 
(BA;GB) 
Government Policies 
Status of DOE defense waste management policy, 11:19286 
(BA;US) 


Guidelines for DOE Long Term Civilian Research and 
Development. Volume V. Report of the Demand Panel for 
the ERAB long-range energy R and D strategy study, 
11:20052 (R;US) 

Organizational Models 

Guidelines for DOE Long Term Civilian Research and 
Development. Volume V. Report of the Demand Panel for 
the ERAB long-range energy R and D strategy study, 
11:20052-(R;US) 

Personnel Dosimetry 
Internal dosimetry upgrade program, 11:21063 (R;US) 
Guides 


Status of Department of Energy order 5820, radioactive waste 
management, 11:19270 (BA;US) 
Research Programs 
Comprehensive environmental assessment and response 
program, 11:20041 (R;US) 
The mission and status of the U.S. Department of Energy’s 
battery energy storage program, 11:20025 (BA;US) 
The role of air infiltration in energy conservation, 11:20067 
(BA;GB) 
Test Facilities 
The remedial action program’s Technical Measurements 
Center--status, 11:19358 (BA;US) 
US EPA 
Demonstration Programs 
Federal Photovoltaic Utilization Program. Final report of the 
Environmental Protection Agency, 11:19515 (R;US) 
US FDA 
FDA (Food and Drug Administration) compliance program 
guidance manual and updates (FY 86). Section 4. Medical 
and radiological devices. Irregular report, 11:21115 (R;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Contamination Regulations 
NRC regulations for disposal of high-level radioactive wastes 
in geologic repositories: technical criteria, 11:19282 (BA;US) 
US ORGANIZATIONS 


See also TENNESSEE VALLEY AUTHORITY 
US DOD 
US DOE 
US EPA 
US NRC 


Directories 
Comprehensive program and plan for Federal Energy 
Education, extension and information activities: annual 
revisions. Ninth Report to Congress, 11:20108 (R;US) 
US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
USA 


See also APPALACHIA 
FEDERAL REGION X 
GULF COAST 


Arms Control 
tt of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
t of Defense annual report, Fiscal Year 1984, 
11:21832 (R;US) 
Electric Power 
Energy price dynamics and U.S. depressions: recent analogies, 
11:20090 (BA;US) 
Foreign Policy 
Energy technology transfer to China: a technical 
memorandum, 11:20056 (R;US) 
Heavy Water Moderated Reactors 
Introduction of heavy water reactors in the US: rates, benefits, 
and limitations, 11:19883 (R;US) 





USA 
Military Strategy 


Military Strategy 
t of Defense annual report, Fiscal Year 1986, 
11:21831 (R;US) 
ing the current transition in strategic nuclear affairs, 
11:20054 (R;US) 
Non-Proliferation Policy 
Energy technology transfer to China: a technical 
memorandum, 11:20056 (R;US) 
Nuclear Deterrence 
Managing the current transition in strategic nuclear affairs, 
11:20054 (R;US) 
Nuclear Power Plants 
Observations concerning a new DOE Civilian Reactor 
Development Program derived from the NPOVS task, 
11:19849 (R;US) 
Petroleum Deposits 
Ehanced oil recovery: What have we learned and what can we 
expect?, 11:19087 (BA;US) 
Heavy oil and the potential of thermal recovery in the United 
States, 11:19075 (BA;US) 
Photovoltaic Power Plants 
Federal photovoltaic utilization program status report, 
11:19521 (BA;US) 
Radioactive Waste Disposal 
Nuclear waste repository siting. An alternative approach, 
11:20057 (J;GB) 
Status of United States civilian waste management program, 
11:19262 (BA;US) 
Reactor Decommissioning 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
Vulnerability 
Strategic materials: technologies to reduce US import 
vulnerability, 11:20049 (R;US) 
Wind Power 
U.S. wind energy research programs: Current status and future 
plans, 11:19792 (RA;DE) 
Wind Power Plants 
Outlook for federal tax incentives in the United States, 
11:19798 (RA;DE) 
Wind Turbines 
Testing of WECS under controlled conditions, 11:19773 
(RA;DE) 
USSR 


BWR Type Reactors 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
LMFBR Type Reactors 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
PWR Type Reactors 
Nuclear energy in power supplies in the Soviet Union. Part II, 
11:19860 (TJ;GB) 
Reactor 
Inventory of nuclear power plants and research reactors 
temporary or definitively stopped in industrialized countries, 
11:19846 (R;FR;In French) 
UTAH 
Coal Deposits 
Stratigraphic framework and coal resources of the Upper 
Cretaceous Blackhawk Formation in the Convulsion Canyon 
and Wash Rock Canyon areas of the Wasatch Plateau coal 
field, Salina 30’ x 60’ quadrangle, Sevier and Emery 
Counties, Utah , 11:19042 (R;US) 
Coal 
Reclamation on Utah's Emery and Alton coal fields: 
techniques and plant materials. Forest Service research 
paper, 11:19032 (R;US) 
Eggs 
Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 
Fallout 
Historical estimates of external gamma exposure and collective 
external gamma exposure from testing at the Nevada Test 
i Test series through HARDTACK II, 1958, 11:21061 
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Fowl 
Compilation of poultry and egg parameters for the 
PATHWAY code, 11:20942 (R;US) 
Geothermal 


Systems 
Fluid flow in volcanic terrains; hydro istry of the 


geochemis' 
Meager mountain thermal system, 11:19570 (BA;US) 


Milk production and distribution practices for the Phase I 
region: an interim report, 11:21036 (R;US) 
Mountains 
Fluid flow in volcanic terrains; hydrogeochemistry of the 
Meager mountain thermal system, 11:19570 (BA;US) 
Naval Oil Shale Reserves 
Naval Petroleum and Oil Shale Reserves. Annual report of 
operations, fiscal year 1985, 11:19096 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 


VACUUM STATES 
Decay 
Quasiclassical picture of vacuum effects in gauge theories, 
11:21388 (RA;SU;In Russian) 
Fock Representation 
Gauge invariance and states in the Fock space, 11:21392 
(RA;SU;In Russian) 
Semiclassical Approximation 
Quasiclassical picture of vacuum effects in gauge theories, 
11:21388 (RA;SU;In Russian) 
VALENCE ELECTRONS 
See ELECTRONS 
VALUES 
Fuel-Air Ratio 
Development of an electronically controlled valve series for 
gas-heated industrial furnaces for energy conservation. Final 
report, 11:20164 (R;DE;In German) 
Gas Burners 
Development of an electronically controlled valve series for 
gas-heated industrial furnaces for energy conservation. Final 
report, 11:20164 (R;DE;In German) 
VALVES 
Expert Systems 
Automated valve expertise capture, 11:20624 (R;US) 
Packings 
Valve stem packing improvements, 11:19904 (R;US) 
VAN DE GRAAFF ACCELERATORS 
Target Chambers 
Miniaturized target chamber for 2MV Van de Graaff 
accelerator, 11:20759 (R;JP;In Japanese) 
VANADATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Phase Transformations 
Ferroelastic transformations in LaNbO,-type compounds, 
11:20441 (R;US) 
VANADIUM 
Dissolution 
Separation of tracer titanium-44 from vanadium, 11:20500 
(J;US) 
Ton Exchange 
Separation of tracer titanium-44 from vanadium, 11:20500 
(J;US) 
VANADIUM 48 
Self-Diffusion 
Cation self-diffusion in disordered VO /SUB x/ , 11:20398 
(J;GB) 
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VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Order-Disorder Transformations 
Disordering phase transformation in (NizoFeso)s(V/sub 98- 
x/AI/sub x/Tie) alloys with 0 = x = 80, 11:20251 (R;US) 
X-Ray Fluorescence Analysis 
Heavy-ion induced x-ray satellite emission as a chemical probe, 
11:20513 (BA;US) 
VANADIUM BASE ALLOYS 


Doping 
A modified tritium trick technique for doping vanadium alloys 
with helium, 11:20371 (BA;US) 
Crystal-Phase Transformations 
Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 
Embrittlement 
A modified tritium trick technique for doping vanadium alloys 
with helium, 11:20371 (BA;US) 
Internal Friction 
Martensitic phase transformation in A15 and Laves-phase 
compounds studied by internal friction, 11:20301 (J;GB) 
Ion Implantation 
A modified tritium trick technique for doping vanadium alloys 
with helium, 11:20371 (BA;US) 
Physical Radiation Effects 
A modified tritium trick technique for doping vanadium alloys 
with helium, 11:20371 (BA;US) 
VANADIUM COMPLEXES 


Synthesis 
Studies of elimination reactions of metal complexes. Final 
August 1, 1981-October 31, 1985, 11:20570 (R;US) 
VANADIUM OXIDES 
Chemical Reaction Kinetics 
Cation self-diffusion in disordered VO /SUB x/ , 11:20398 
(J;GB) 


Cation self-diffusion in disordered VO /SUB x/ , 11:20398 
(;GB) 
Vacancies 
Cation self-diffusion in disordered VO /SUB x/ , 11:20398 
(J;GB) 
VAPOR-DOMINATED SYSTEMS 
Prior to May, 1976 DRY-STEAM SYSTEMS was used for this 
concept. 
Fractured Reservoirs 
A quantitative model of vapor dominated geothermal 
reservoirs as heat pipes in fractured porous rock, 11:19561 
(BA;US) 
VECTOR FIELDS 
Feynman Path Integral 
Path-integral derivation of gauge and gravitational chiral 
anomalies in theories with vector and axial-vector couplings 
in arbitrary even dimensions, 11:21417 (J;US) 
VECTOR MESONS 
Flavor Model 
Hidden local symmetries from flavour anomalies of QCD, 
11:21338 (R;HU) 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-PO 


Computer modeling of the T156 and British Chieftain tank 
tracks, 11:20637 (R;US) 
VENTILATION 
Research 


Programs 
Multizone modeling and air leakage analysis, 11:20141 (R;US) 
Standards 
Air quality issues in ventilation standards, 11:20068 (BA;US) 
VENTILATION DUCTS 


Inlet of air through a ground pipe, 11:20156 (R;FI;In Finnish) 
Performance 


Air quality issues in ventilation standards, 11:20068 (BA;US) 
VERTICAL AXIS TURBINES 
See also TORNADO TURBINES 


Application of an aerodynamic calculation to the Magdalen 
Islands vertical axis prototype, 11:19716 (RA;DE) 
Comparison of analytic prediction methods for vertical axis 
wind turbines, 11:19715 (RA;DE) 
Flow curvature effect on vertical axis Darrieus wind turbine 
having high chord-radius ratio, 11:19717 (RA;DE) 
Pumped spoiling VAWT control, 11:19818 (BA;US) 
Structural response of the DAF Indal 6400 VAWT, 11:19811 
(BA;US) 
Airfoils 
Tailored airfoils for wind turbine applications, 11:19816 
(BA;US) 
Simulation 
Structural response of the DAF Indal 6400 VAWT, 11:19811 
(BA;US) 
Control Theory 
Pumped spoiling VAWT control, 11:19818 (BA;US) 
Demonstration 


Programs 
Progress with the U.K. Vertical Axis Wind Turbine 
programme, 11:19673 (RA;DE) 


Structural design of the Sandia 34m vertical axis wind turbine, 
11:19826 (BA;US) 
Test results of the FloWind 300 kW prototype, 11:19821 
(BA;US) 
Dynamic Loads 
Blade and tower forces on vertical axis wind turbines: Field 
measurements compared with theoretical predictions, 
11:19711 (RA;DE) 
Stability and dynamics of a vertical axis variable geometry 
wind turbine, 11:19695 (RA;DE) 
Fluid Flow 
Flow curvature effect on vertical axis Darrieus wind turbine 
having high chord-radius ratio, 11:19717 (RA;DE) 
Mathematical Models 
Optimization of the performance of the variable pitch vertical 
axis wind turbine, 11:19718 (RA;DE) 
Parametric Analysis 
NASTRAN-based software for the structure dynamic analysis 
of vertical and horizontal axis wind turbines, 11:19714 
(RA;DE) 
P 


erformance 

Comparison of analytic prediction methods for vertical axis 
wind turbines, 11:19715 (RA;DE) 

Development, testing and commercialization of DAF Indal’s 
series 6400-500 kW vertical axis wind turbine, 11:19671 
(RA;DE) 

Optimization of the performance of the variable pitch vertical 
axis wind turbine, 11:19718 (RA;DE) 

Review of calculation methods for the determination of 
performance characteristics of vertical axis wind energy 
converters with special reference to the influence of solidity 
and starting characteristics, 11:19704 (RA;DE) 

Performance Testing 

15 m vertical axis wind turbine PIONIER ! - description and 
experiments, 11:19674 (RA;DE) 

Blade and tower forces on vertical axis wind turbines: Field 
measurements compared with theoretical predictions, 
11:19711 (RA;DE) 

Development of vertical axis wind turbines, Darrieus type, 5 m 
diameter, at Grenoble (France), 11:19675 (RA;DE) 

Performance measurement techniques for variable speed wind 
turbines, 11:19817 (BA;US) 

Tailoring airfoils for vertical axis wind turbines, 11:19719 
(RA;DE) 

Test resulis of the FloWind 300 kW prototype, 11:19821 
(BA;US) 

Wind tunnel tests for the verification of a new approach to the 
analysis of VAWT, 11:19730 (RA;DE) 

Space Heating 
Direct heat production through the use of a straight-bladed 
vertical-axis wind turbine, 11:19747 (RA;DE) 


Specifications 
15 m vertical axis wind turbine PIONIER I - description and 
experiments, 11:19674 (RA;DE) 





VERTICAL AXIS TURBINES 
Strains 


Strains 
Blade and tower forces on vertical axis wind turbines: Field 
measurements compared with theoretical predictions, 
11:19711 (RA;DE) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHTR REACTOR 
Coated Fuel Particles 
Experimental determination of thermal conductivity and gap 
conductance of fuel rod for HTGR, 11:19881 (R;JP;In 
Japanese) 


Summary of the Experimental Multi-purpose Very High 
Temperature Gas Cooled Reactor design. Based on the 
comprehensive system design, 11:19877 (R;JP;In Japanese) 

Summary of the Experimental Multi-purpose Very High 
Temperature Gas Cooled Reactor design. Based on the 
second stage of detailed design, 11:19932 (R;JP;In Japanese) 

Ducts 
Test results of the hot gas ducts of HENDEL, 11:19882 (R;JP) 
Fuel Element Clusters 

Two-block crossflow experiments, 1. Experimental apparatus 

and conditions, 11:19933 (R;JP;In Japanese) 
Fuel Elements 

Nuclear analysis of the experimental VHTR fuel lattice, 

11:19880 (R;JP;In Japanese) 
Gas Flow 

Two-block crossflow experiments, 1. Experimental apparatus 

and conditions, 11:19933 (R;JP;In Japanese) 
Heat Transfer 

Experimental determination of thermal conductivity and gap 
conductance of fuel rod for HTGR, 11:19881 (R;JP;In 
Japanese 

Test results of the hot gas ducts of HENDEL, 11:19882 (R;JP) 
Neutron Flux 

Nuclear analysis of the experimental VHTR fuel lattice, 

11:19880 (R;JP;In Japanese) 
Reactivity 

Nuclear analysis of the experimental VHTR fuel lattice, 

11:19880 (R;JP;In Japanese) 
Reactor Cores 

Gas permeability in graphite used in seal performance test for 
the experimental VHTR core, 11:19936 (R;JP;In Japanese) 

Two-block crossflow experiments, 1. Experimental apparatus 
and conditions, 11:19933 (R;JP;In Japanese) 

Resonance 

Nuclear analysis of the experimental VHTR fuel lattice, 

11:19880 (R;JP;In Japanese) 
Seals 

Gas permeability in graphite used in seal performance test for 

the experimental VHTR core, 11:19936 (R;JP;In Japanese) 


Summary of the Experimental Multi-purpose Very High 
Temperature Gas Cooled Reactor design. Based on the 
comprehensive system design, 11:19877 (R;JP;In Japanese) 

Summary of the Experimental Multi-purpose Very High 
Temperature Gas Cooled Reactor design. Based on the 
second stage of detailed design, 11:19932 (R;JP;In Japanese) 

Temperature Distribution 
Test results of the hot gas ducts of HENDEL, 11:19882 (R;JP) 
VIDEO TAPES 
Uses 
Digital imaging of smoke plumes, 11:20918 (BA;US) 
VIRGINIA 
Metamorphic Rocks 


Southeastern Regional Environmental Characterization Report: 


executive summary. Final report, 11:19329 (R;US) 
Sedimentary Rocks 


Southeastern Regiona! Environmental Characterization Report: 


executive summary. Final report, 11:19329 (R;US) 
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VISIBLE RADIATION 
Angular Distribution 
Surface texture characterization by angular distributions of 
scattered light, 11:20337 (BA;US) 
Biological Effects 
Physiological responses of phytoplankton to natural light 
regimes, 11:21032 (J;GB) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 


See MACERALS 
VOLATILE MATTER 
Cold Traps 
Direct calibration of GC/MS systems using SRM (Standard 
Reference Material) gas cylinders. Project report, January 
1984-August 1985, 11:20631 (R;US) 
Emission Spectroscopy 
Characterization of vapors evolved during high-temperature 
syntheses, 11:20602 (R;US) 
Gas Analysis 
Characterization of vapors evolved during high-temperature 
syntheses, 11:20602 (R;US) 
Mass 
Characterization of vapors evolved-during high-temperature 
syntheses, 11:20602 (R;US) 
Quantitative Chemical 
Direct calibration of GC/MS systems using SRM (Standard 
Reference Material) gas cylinders. Project report, January 
1984-August 1985, 11:20631 (R;US) 
VOLCANOES 
Electromagnetic Surveys 
Transient sounding investigation of Newberry volcano, 
Oregon, 11:19569 (BA;US) 


Application of geophysics to exploration for concealed 
hydrothermal systems in volcanic terrains, 11:19579 (BA;US) 
Hydrothermal Systems 
Application of geophysics to exploration for concealed 
hydrothermal systems in volcanic terrains, 11:19579 (BA;US) 
Seismic Surveys 
Three-dimensional P-velocity structure of the summit Caldera 
of Newberry volcano, Oregon, 11:19568 (BA;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX AUGMENTED TURBINES 


Suggested model for computing the wind turbine 
aerodynamics, 11:19722 (RA;DE) 
Design 
Vortex screw, a new concept for wind power augmentation, 
11:19689 (RA;DE) 
VULNERABILITY 
System Failure Analysis 
Application of systems analysis techniques to vulnerability 
studies of complex installations, 11:19372 (R;US) 


Ww 


WASHINGTON 
Geothermal Energy 
Review and analysis of the adequacy of the legal and 
institutional framework for geothermal development in 
Washington State, 11:19590 (R;US) 
Urban Areas 
Geothermal district heating favorability studies in seven 
Washington cities, 11:19629 (BA;US) 
WASPALOY 
Crack Propagation 
Fatigue crack propagation of nickel-base superalloys at 650 deg 
C, 11:20287 (R;US) 
Corrosion 
Fatigue crack propagation of nickel-base superalloys at 650 deg 
C, 11:20287 (R;US) 
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WASTE BURIAL 

See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 

See CHEMICAL WASTES 
WASTE DISPOSAL 


See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
UNDERGROUND DISPOSAL 


Air Pollution Mi 

Installation restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 2. Appendices, 11:20862 (R;US) 

Environmental Impacts 

Development and demonstration of a hazard assessment rating 
methodology for Phase II of the Installation Restoration 
Program, 11:20934 (R;US) 

Health Hazards 

Development and demonstration of a hazard assessment rating 
methodology for Phase II of the Installation Restoration 
Program, 11:20934 (R;US) 

Improving the risk relevance of systems for assessing the 
relative hazard of contaminated sites, 11:21117 (R;US) 

Risk Assessment . 

Application of the NSF/PRA (National Scierce 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Final report, 11:20042 (R;US) 

Application of the NSF/PRA (National Science 
Foundation/Policy Research and Analysis) risk-analysis 
program results to risk management/safety policy 
formulation. Executive summary, 11:20043 (R;US) 

Water Pollution 

Installation restoration program. Phase II. 
Confirmation/quantification. Stage 1 for Tinker AFB, 
Oklahoma. Volume 1. Final report, 11:20958 (R;US) 

WASTE FORMS 
Comparative Evaluations 
Immobilization of acid digestion residue, 11:19272 (BA;US) 
Compression Strength 

Properties of cement-solidified radioactive waste forms with 
high levels of loading, 11:19256 (J;US) 

Testing waste forms containing high radionuclide loadings, 
11:19218 (R;US) 

Destructive Testing 

Using process instrumentation to obviate destructive 

examination of canisters of HLW glass, 11:19279 (BA;US) 
Evaluation 

Evaluation of a radioactive concrete waste form recovered 

from an ocean dumpsite, 11:19327 (BA;US) 
Fracture Properties 

Review of fracture properties of nuclear materials determined 

by Hertzian indentation, 11:20385 (R;US) 


Leaching 
tion and leaching of radioactive INEL waste forms, 
11:19289 (BA;US) 
Testing waste forms containing high radionuclide loadings, 
11:19218 (R;US) 
Performance 
Application of systems analysis to develop engineered systems 
performance requirements for a hard rock nuclear waste 
repository, 11:19299 (BA;US) 
Performance Testing 
Low-level waste data base development - EPICOR II 
resin/liner investigation - a program review, 11:19217 
(R;US) 
Testing waste forms containing high radionuclide loadings, 
11:19218 (R;US) 
Waste Form Evaluation Program. Final report, 11:20430 
(R;US) 
Physical Properties 
Properties of cement-solidified radioactive waste forms with 
high levels of loading, 11:19256 (J;US) 
Quality Assurance 
Using process instrumentation to obviate destructive 
examination of canisters of HLW glass, 11:19279 (BA;US) 


Research Programs 
Long-term performance of materials used for high-level waste 
packaging. Second quarterly report, year four, July- 
September 1985. Volume 2, 11:20452 (R;US) 
WASTE HEAT BOILERS 
Are Furnaces 
Design of waste heat boilers for the recovery of energy from 
arc furnace waste gases. Final report, 11:20175 (R;DE) 
Design 
Design of waste heat boilers for the recovery of energy from 
arc furnace waste gases. Final report, 11:20175 (R;DE) 
WASTE HEAT UTILIZATION 
Heat Exchangers 
Particle spout heat exchanger system development. Phase I 
report, September 1, 1984-May 1, 1985, 11:20173 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 


Air Pollution Control 
EPA (Environmental Protection Agency) guide for minimizing 
the adverse environmental effects of cleanup of uncontrolled 
hazardous-waste sites, 11:20891 (R;US) 
Land Pollution Control 
EPA (Environmental Protection Agency) guide for minimizing 
the adverse environmental effects of cleanup of uncontrolled 
hazardous-waste sites, 11:20891 (R;US) 
Water Pollution Control 
EPA (Environmental Protection Agency) guide for minimizing 
the adverse environmental effects of cleanup of uncontrolled 
hazardous-waste sites, 11:20891 (R;US) 
WASTE OILS 
Chemical Analysis 
Used oil analysis and engine rating of the M 15 fleet test. Final 
report, 11:19099 (R;DE;In German) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 
Computerized Simulation 
Computer modeling of the unit processes for the production of 
refuse-derived fuel systems, 11:19431 (BA;GB) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
A review of the status of transportation activities in various 
waste management systems, 11:19172 (BA;US) 
Spent nuclear fuel and high level radioactive waste 
transportation. White paper, 11:19156 (R;US) 
Simulation 


Impacts of nuclear material flows on transportation routing 
alternatives, 11:19175 (BA;US) 
Data Base Management 
The information data bases at the Transportation Technology 
Center, 11:19174 (BA;US) 
Environmental Impacts 
Development and use of generic documents for assessing the 


impacts of transporting nuclear materials, 11:19168 (R;US) 


Transportation Business Plan, 11:19158 (R;US) 
Recommendations 


Spent nuclear fuel and high level radioactive waste 
transportation. Recommendations and scoping of a 
comprehensive transportation plan. Transportation primer, 
11:19155 (R;US) 

Research Programs 

Impacts of nuclear material flows on transportation routing 

alternatives, 11:19175 (BA;US) 
Risk Assessment 

A methodology for estimating the risk of transporting low- 
level radioactive waste in the US, 11:19368 (BA;US) 

Approach to estimating food ingestion exposures for nuclear 
waste transportation accidents, 11:19355 (R;US) 

Defense Transuranic Waste Program. Transuranic waste 
transportation assessment and guidance report, 11:19157 
(R;US) 





Improving transportation of hazardous materials through risk 
assessment and routing, 11:20044 (R;US) 

RADTRAN III, 11:19353 (R;US) 

Revised rail-stop ex; model for incident-free transport of 
nuclear waste, 11:19356 (R;US) 


Routing 
Impacts of nuclear material flows on transportation routing 
alternatives, 11:19175 (BA;US) 
Improving ion of hazardous materials through risk 
assessment and routing, 11:20044 (R;US) 


Specifications 
Waste Management Systems Requirements and Descriptions 
(SRD) (Contains glossary), 11:19210 (R;US) 


The information data bases at the Transportation Technology 
Center, 11:19174 (BA;US) 
WASTE WATER 
Chemical Analysis 
Determination of single polynuclear aromatics in refinery 
effluents, 11:19398 (R;DE;In German) 
Forestry 
Energy conservation at external waste water treatment in the 
forestry, 11:20189 (R;SE;In Swedish) 


effluents, 11:19398 (R;DE;In German) 
Quantitative Chemical Analysis 
Analysis of refinery effluent components, 11:19100 (R;DE;In 
German) 
Analysis of selected components of service station and bulk 
plant waste water, 11:19101 (R;DE;In German) 
Water Pollution 


Control 
Application of oil agglomeration for effluent control from coal- 


cleaning plants. Final report Aug 78-Aug 80, 11:18999 
(R;US) 
Water Treatment 
Behaviour of radium in soil and in uranium mine-tailings, 
11:20939 (R;CA) 
Fate of catechols in coal gasification condensate waters, 
11:18978 (R;US) 
WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 
See also DRINKING WATER 
FEEDWATER 


GROUND WATER 
HEAVY WATER 
HOT WATER 
SEAWATER 
WASTE WATER 


Charged-Particie Transport 
Ee ne es 
relativistic heavy ions in different structural and 
materials, 11:21607 (R;SU;In Russian) 
Vibrational States 
Infrared absorption spectroscopy and chemical kinetics of free 
radicals. Progress report, 11:20546 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
JMTR REACTOR 
NSRR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TSR-2 REACTOR 
Insertions 
EUREKA-2: a computer code for the reactivity accident 
analysis in a water cooled reactor, 11:19967 (R;JP;In 
Japanese) 


EUREKA-2: a computer code for the reactivity accident 
analysis in a water cooled reactor, 11:19967 (R;JP;In 
Japanese) 

WATER HEATERS 
See also SOLAR; WATER HEATERS 
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Energy Efficiency 
Energy interactions of electric clothes dryers and heat pump 
water heaters with building equipment systems, 11:20159 
(J;US) 
WATER HYACINTHS 
Anaerobic Digestion 
Biogasification of water hyacinth and primary sludge, 11:19395 
(R;US) 
Biogasification of water hyacinth and sludge for methane 
production, 11:19397 (R;US) 
Biogasification of water hyacinth and primary sludge in an 
experimental digester, 11:19391 (R;US) 
WATER MODERATED REACTORS 


See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
JMTR REACTOR 
NSRR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
SPERT-1 REACTOR 
TSR-2 REACTOR 


Criticality 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
Pressure Vessels 
Evaluation of life prediction for light water reactor pressure 
vessel and its relevant theme for the materials testing, 
11:19855 (R;JP;In Japanese) 
Reaction Kinetics 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
Reactor Cores 
Benchmark tests for fast and thermal reactor applications, 
11:19887 (RA;JP;In Japanese) 
Risk Assessment 
Risk assessments for energy systems and role of preliminary 
degree-of-hazard evaluations, 11:20040 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Aerial Monitoring 
Observations of the suspended matter distribution dynamics in 


ARW annual report ‘1983, 11:20966 (R;DE;In German) 


Environmental Management Report update, Region 10, 1985, 

11:20890 (R;US) 
Salinity 

Solute-loading resources in the Dirty Devil River Basin, Utah, 

11:19138 (R;US) 
WATER PUMPS 

Wind powered water pumping. Comments on system design 

illustrated by examples from Africa, 11:19646 (RA;DE) 


Wind electric pumping systems, 11:19765 (RA;DE) 
WATER QUALITY 
Data Analysis 
Bayesian methods for estimation of environmental 
synthetic fuel byproducts data, 11:19037 (R;US) 
WATER RESOURCES 
Game Theory 
Efficiency/equity analysis of water-resources problems--a 
theoretic approach. Doctoral thesis, 11:20047 (R;US) 


quality from 


Management 
gap gn analysis of water-resources problems--a game 
theoretic approach. Doctoral thesis, 11:20047 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER VAPOR 
Chemical Reactions 
Reaction of water vapour with a clean liquid uranium surface. 
Revised 1, 11:20600 (R;US) 
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Ecological Concentration 
Correction for external mass transfer resistance in diffusive 
sampling, 11:20915 (J;US) 
WATER WAVES 
Mathematical Models 
Characteristics for extreme sea states on the Norwegian 
continental shelf, 11:19092 (R;NO) 
WATER WELLS 


226Ra and 7*°Ra in water supplies, 11:20980 (J;US) 
Water Quality 
226Ra and **Ra in water supplies, 11:20980 (J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATTS BAR-1 REACTOR 
Spring City, Tennessee, USA 
Pressure Vessels 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 
Reactor Safety 
Acoustic emission for on-line reactor monitoring: results of 
intermediate vessel test monitoring and reactor hot 
functional, 11:20010 (BA;US) 
WAVE EQUATIONS 
See also DIRAC EQUATION 
Ladder Approximation 
Eigensolutions of the light-cone equation for a scalar field 
model, 11:21418 (J;US) 
WAVE PROPAGATION 


Prediction of metal matrix composite density gradients by 
ultrasonic wave propagation velocity mapping, 11:20427 
(BA;US) 

WAVEGUIDES 
Electromagnetic Fields 
Electron wind in strong wave guide fields, 11:20776 (J;US) 
Travelling Waves 
Electron wind in strong wave guide fields, 11:20776 (J;US) 
WAXES 
See also PARAFFIN 
Gas Chromatography 
Content of lipids in Finnish peat mires, 11:19028 (R;FI) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK PARTICLE DECAY 
Data 
Data processing in AGS Experiment 780, 11:21255 (R;US) 
WEAPONS 


See also BOMBS 
NUCLEAR WEAPONS 


Microelectronics 
Department of defense computer technology (study annex). 
Report to congress, 11:21837 (R;US) 


Department of defense computer technology (study annex). 
Report to congress, 11:21837 (R;US) 
WEATHER 
Data Analysis 
Weather normalization of electricity sales (RP1922), 11:20207 
(RA;US) 
WEATHERIZATION 
Decision Making 
Measuring the impact of utility residential conservation 
programs: two case studies (RP1587), 11:20124 (RA;US) 
Assistance 


Trends report of energy assistance programs in the fifty states, 
1979-1984, 11:20066 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Lectures 
Electroweak model, 11:21304 (RA;XC) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 


WELDED JOINTS 
Acoustic Emission Testing 
Acoustic emission transient recording, 11:20680 (R;US) 
Cracks 
Acoustic emission transient recording, 11:20680 (R;US) 
Dimensions 
A lamb wave prediction of shear strength of spot welds. On 
line and postservice evaluation, 11:20344 (BA;US) 
Mechanical Properties 
A lamb wave prediction of shear of spot welds. On 
line and postservice evaluation, 11:20344 (BA;US) 
Stress Analysis 
Nondestructive detection and analysis of stress states with 
polarized ultrasonic waves, 11:20350 (BA;US) 
Ultrasonic Testing 
A lamb wave prediction of shear strength of spot welds. On 
line and postservice evaluation, 11:20344 (BA;US) 
Nondestructive detection and analysis of stress states with 
polarized ultrasonic waves, 11:20350 (BA;US) 
Siamese imaging technique for quasi-vertical type (QVT) 
defects in nuclear reactor piping, 11:19912 (R;US) 
WELDING 
See also LASER WELDING 
SOLDERING 
Air Pollution Monitoring 
Nickel and chromium compounds and welding fumes in 
mammalian cell transformation bioassay in vitro, 11:20886 
(R;US) 
Hazardous Materials 
Nickel and chromium compounds and welding fumes in 
mammalian cell transformation bioassay in vitro, 11:20886 
(R;US) 
WELDING MACHINES 
Calibration 
1000 amp ac/dc current source for the calibration of welding 
systems, 11:20633 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Computerized Simulation 
GEODYN2: A bottomhole assembly/geological formation 
dynamic interaction computer program, 11:19078 (BA;US) 
Drill Bits 
GEODYN2: A bottomhole assembly/geological formation 
dynamic interaction computer program, 11:19078 (BA;US) 
Implications of thermal wear phenomena for PDC bit design 
and operation, 11:19076 (BA;US) 
Rock breakage mechanisms with a PDC cutter, 11:19085 
(BA;US) 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 
Acoustic Monitoring 
Development of a new borehole acoustic televiewer for 
geothermal applications, 11:19585 (BA;US) 
Cables 
Examination of insulation wear modes in geothermal logging 
cables, 11:19583 (BA;US) 
Data Transmission Systems 
Space age telemetry for geothermal well logging - the wireline 
transmission link, 11:19584 (BA;US) 
Design 
Development of a new borehole acoustic televiewer for 
geothermal applications, 11:19585 (BA;US) 
Equipment Protection Devices 
Upgrades in thermal protection for downhole instruments, 
11:19587 (BA;US) 
Research Programs 
Geothermal instrumentation development activities at Sandia, 
11:19582 (BA;US) 
Temperature Effects 
Upgrades in thermal protection for downhole instruments, 
11:19587 (BA;US) 





WELL STIMULATION 
Bench-Scale Experiments 


WELL STIMULATION 
Bench-Scale Experiments 
Chemical stimulation of coalbed methane wells. Final report, 
1984-1985 project year, 11:19044 (R;US) 
WELLMAN-GALUSHA PROCESS 
Gas Generators 
MIFGa gasification program (Mining and Industrial Fuel Gas 
group), 11:18985 (RA;US) 


See also EXPLORATORY WELLS 
GEOTHERMAL WELLS 


NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 


Leak Testing 
Test of Department of Energy Strategic Petroleum Reserve 
cavern Bryan Mound 1, 11:19110 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Coal Producing Districts 
Human costs assessment - the impacts of flooding & 
nonstructural solutions. Tug Fork Valley, West Virginia & 
Kentucky. Research report, 11:19035 (R;US) 
Natural Gas Wells 
Eastern gas shales tistical lineament analysis. Final 
report, 11:19120 (R;US) 
WESTERN EUROPE 


See also AUSTRIA 
FEDERAL REPUBLIC OF GERMANY 
FRANCE 
ICELAND 
ITALY 
NETHERLANDS 
SCANDINAVIA 
SPAIN 


SWITZERLAND 
UNITED KINGDOM 
LMFBR Type Reactors 
West European breeder projects are moving closer together, 
11:19890 (TJ;GB) 
Wind 
Development of a method for wind climate analysis for non- 
montainous terrain in Europe, 11:19635 (RA;DE) 
Wind energy potential estimation in rough terrain, 11:19636 
(RA;DE) 


Results of the assessment study of the technical-economic 
prospects for wind energy in the European countries, 
11:19666 (RA;DE) 


Maps 
Mapping of vegetation as inventory of grounds suitable for 
energy production. Progress report 1-3, 11:19500 (R;SE;In 
Swedish) 
Short Rotation Cultivation 
Effects of energy forest silviculture on water pH in peatland 
environments, 11:19468 (RA;SE) 
WEYL FIELD 
See WEYL UNIFIED THEORY 
WEYL UNIFIED THEORY 
Fermions 
Effective gauge interaction of Weyl fermions. Extended-MAC 
scenario, 11:21361 (R;JP) 
Particle Interactions 
Effective gauge interaction of Weyl fermions. Extended-MAC 
scenario, 11:21361 (R;JP) 
WHOLE-BODY IRRADIATION 
Effect of ionizing radiation on gastric secretion and gastric 
motility in monkeys, 11:21039 (R;US) 
WIGGLER MAGNETS 
Excitation 
Desirable excitation patterns for tapered wigglers, 11:20650 
(R;US) 
Vacuum Systems 
Thermal and structural analysis of ring components by the 
finite element method, 11:20777 (J;US) 
WILD ANIMALS 


Cadmium hazards to fish, wildlife, and invertebrates: a 
synoptic review. Technical report, 11:20972 (R;US) 
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WILLOWS 
Biological Variability 
Preferences of insects for different willow clones: a case study 
with Galerucella lineola (Col., Chrysomelidae), 11:19486 
(RA;SE) 
Biomass 


Biomass distribution within willow plants growing on a peat 
bog, 11:19482 (RA;SE) 
Root biomass distribution in willow stands grown on bog, 
11:19483 (RA;SE) 
Summary criticism of photosynthetic studies and stemwood 
production, 11:19472 (RA;SE) 
Carbon Dioxide Fixation 
Carbon dioxide exchange in willow clones, 11:19474 (RA;SE) 
Cultivation Techniques 
Biomass production in willows. What did we know before the 
energy crisis, 11:19496 (RA;SE) 


for interspecific hybridization in willow for biomass 
production, 11:19478 (RA;SE) 
Harvesting 
Harvesting a short rotation forest, 11:19497 (RA;SE) 
Injuries 
Preferences of insects for different willow clones: a case study 
with Galerucella lineola (Col., Chrysomelidae), 11:19486 
(RA;SE) 
M 


orphology 
Growth behaviour and anatomy of meristems in Salix, 11:19491 
(RA;SE) 
Plant Breeding 
Breeding strategy for short rotation woody species, 11:19475 
(RA;SE) 
Improving the biomass potential of willow by selection and 
breeding, 11:19477 (RA;SE) 
Prospects for in ific hybridization in willow for biomass 
production, 11:19478 (RA;SE) 
Plant Growth 
Growth behaviour and anatomy of meristems in Salix, 11:19491 
(RA;SE) 
Modelling potential energy forest production, 11:19490 
(RA;SE) 
Productivity 
Aspects on willow leaf area measurement procedures, 11:19489 
(RA;SE) 
Modelling potential energy forest production, 11:19490 
(RA;SE) 
Production losses in intensively cultivated energy plantations, 
11:19484 (RA;SE) 
Short Rotation Cultivation 
Harvesting a short rotation forest, 11:19497 (RA;SE) 
Species Diversity 
Carbon dioxide exchange in willow clones, 11:19474 (RA;SE) 
Taxonomy 
Improving the biomass potential of willow by selection and 
breeding, 11:19477 (RA;SE) 
Transpiration 
Evapotranspiration from a willow stand on wetland, 11:19465 
(RA;SE) 
WIND 
Availability 
Analysis of the spatia! and temporal variations of the wind 
field over the British Isles, 11:19641 (RA;DE) 
Characteristics of wind speed in Kuwait, 11:19658 (RA;DE) 
Problems assessing the wind power potential for large areas, 
11:19637 (RA;DE) 
Wind energy potential estimation in rough terrain, 11:19636 
(RA;DE) 
Wind potential in Kenya, 11:19642 (RA;DE) 
Distribution 


Development of a method for wind climate analysis for non- 
montainous terrain in Europe, 11:19635 (RA;DE) 
Fluctuations 
Wind gradient fluctuations and wind velocity differences at 
Naesudden, Gotland, during near-neutral stratification, 
11:19649 (R;SE) 
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Hazards 
Extreme winds and tornadoes: an overview, 11:20694 (R;US) 
Measuring Methods 
Wind profile stability corrections: Their influence on wind 
energy assessment studies, 11:19645 (RA;DE) 
Monitoring 
A Markov method for simulating non-Gaussian wind speed 
time series, 11:19650 (BA;US) 
Spatial Distribution 
Wind energy siting in coastal regions - using numerical 
mesoscale modelling, 11:19638 (RA;DE) 
Statistical Data 
Handbook for wind energy production estimates in the 
Netherlands, 11:19639 (RA;DE) 
Turbulent Flow 
Turbulence analysis of kite wind measurements, 11:19644 
(RA;DE) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND LOADS 
Towers 
Wind loads on windmills at stand still, 11:19804 (R;DK;In 
Danish) 
Turbine Blades 
Wind loads on windmills at stand still, 11:19804 (R;DK;In 
Danish) 
WIND POWER 
Demonstration Programs 
ENEL’s wind power activities, 11:19788 (RA;DB) 
European Community demonstration programme for wind 
energy, 11:19786 (RA;DE) 
Important results of the European wind energy programme, 
11:19787 (RA;DE) 
Economic Analysis 
Offshore wind power in Denmark, 11:19664 (R;DK) 
Hourly Variations 
Effect variations in a wind power system, 11:19665 (R;DK;In 
Danish) 


European wind energy conference 1984. Proceedings, 11:19630 
(R;DE) 
Research Programs 
Canadian wind energy research - update ‘84, 11:19799 


(RA;DE) 

Evaluation of wind energy availability of Ethiopia, 11:19648 
(RA;DE) 

Netherlands wind energy R and D programme - state-of-the- 
art, 11:19795 (RA;DE) 

U.S. wind energy research programs: Current status and future 
plans, 11:19792 (RA;DE) 

Wind - tomorrow’s energy source. An overview of the state of 
research and development. 2. ed. , 11:19657 (R;DE;In 
German) 

Wind energy projects in Austria, 11:19790 (RA;DE) 

Wind energy potential and wind projects in Latin America, 
11:19793 (RA;DE) 

Wind energy activities in Denmark, 11:19794 (RA;DE) 

Wind energy in Catalonia: An assessment of the wind energy 
potential and the development of a 15 kW WECS, 11:19796 
(RA;DE) 

Wind energy research and development in Japan, 11:19797 
(RA;DE) 

WIND POWER PLANTS 

California wind park developments, 11:19779 (RA;DE) 

Outlook for federal tax incentives in the United States, 
11:19798 (RA;DE) 

TVA/DOE analysis of the operation of an electric power 
system with and without wind ion. Executive 
summary, March 1985, 11:19809 (R;US) 

Windfarm development: The California experience, 11:19778 
(RA;DE) 


Control 
Adaptive control and operational supervision for the 100 kW 
wind energy plant DEBRA, 11:19761 (RA;DE) 
Data Acquisition Systems 
Data acquisition system for research purposes at Alta Nurra 
wind power station, 11:19774 (RA;DE) 
Data acquisition and testing of small wind generators, 11:19775 
(RA;DE) 
Demands on and construction of computer-equipped measuring 
systems for wind energy plants, 11:19785 (RA;DE) 
Demonstration Programs 
DFVLR-25-m wind energy converter, 11:19668 (RA;DE) 
Wind/diesel development program at Risoe National 
Laboratory, 11:19754 (RA;DE) 
Wind energy meteorology from a 190 MW windpower facility, 
11:19647 (RA;DE) 
Desalination Plants 
Seawater desalination and wind energy, 11:19750 (RA;DE) 
Design 
Wind - tomorrow’s energy source. An overview of the state of 
research and development. 2. ed. , 11:19657 (R;DE;In 
German) 
Diesel Engines 
Autonomous power system supplied from wind and diesel, 
11:19755 (RA;DE) 
Medium-large wind power plant for the new diesel-powered 
energy supply system of Helgoland, 11:19753 (RA;DE) 
Economic Analysis 
What is the most economical size for a large wind power 
plant, 11:19654 (RA;DE) 


Economics of wind energy in South Africa, 11:19655 (RA;DE) 
Electric Generators 
Control of a variable speed wind energy converter with a 
synchronous and a d.c. link converter, 11:20083 (RA;DE) 
Electric Power 
Wind energy and residential electricity use: The experimental 
project ‘Camperduin’, 11:19764 (RA;DE) 
Electric Utilities 
Short range predicition of windspeeds: A system-theoretic 
approach, 11:19744 (RA;DE) 
Conservation 


Review of renewable energy integration strategies, 11:20094 
(RA;DE) 
Energy Conversion 
Development of an elastic-impulse power transmission for 
wind energy conversion systems. Final report, 11:19801 
(R;US) 
New Zealand's wind energy resource, 11:19631 (RA;DE) 
Energy Yield 
Results of the assessment study of the technical-economic 
prospects for wind energy in the European countries, 
11:19666 (RA;DE) 


Interfaces 
An AC/DC/AC interface control strategy to improve wind 
energy economics, 11:19810 (J;US) 
Feasibility Studies 
Wind power and capacity credits: Research and 
implementation issues arising from aggregation with other 
renewable power sources and utility demand management 
measures, 11:19656 (RA;DE) 
Field Tests 
On the accuracy of WECS performance curves and energy 
output estimate, 11:19782 (RA;DE) 
Harmonics 
Coherence in wind farm power harmonics, 11:19814 (BA;US) 
Hybrid Systems 
Autonomous power system supplied from wind and diesel, 
11:19755 (RA;DE) 
Legal Aspects 
Views of politicians and decision-makers on planning for the 
use of wind power in Sweden, 11:20093 (RA;DE) 
Load Management 
Adaptive control and i supervision for the 100 kW 
wind energy plant DEBRA, 11:19761 (RA;DE) 





An AC/DC/AC interface control strategy to improve wind 
energy economics, 11:19810 (J;US) 

Control of a variable speed wind energy converter with a 
synchronous and a d.c. link converter, 11:20083 (RA;DE) 

Integration of wind power in the Swedish state power system, 
11:20081 (RA;DE) 

Medium-large wind power plant for the new diesel-powered 
energy supply system of Helgoland, 11:19753 (RA;DE) 

Operational problems of grid-connected wind energy 
conversion systems (WECS) and their solution, 11:19745 
(RA;DE) 

Power management of grid-connected wind generator clusters, 
11:19760 (RA;DE) 

SEP wind measurement network in overhead line towers, 
11:20082 (RA;DE) 

Utility view of the potential for large wind turbines, 11:19743 
(RA;DE) 

Market 

Wind power and capacity credits: Research and 
implementation issues arising from aggregation with other 
renewable power sources and utility demand management 
measures, 11:19656 (RA;DE) 


Wind energy on the Greek islands, 11:19640 (RA;DE) 
Performance 
On the accuracy of WECS performance curves and energy 
output estimate, 11:19782 (RA;DE) 
Testing 


DFVLR-25-m wind energy converter, 11:19668 (RA;DE) 
Measurement of the tower wake of the Swedish prototype 
WECS Maglarp and calculations of its effect on noise and 
blade loading, 11:19652 (RA;DE) 
Power Generation 
Operational problems of grid-connected wind energy 
conversion systems (WECS) and their solution, it. 19745 
(RA;DE) 
Pitch angle control for power limitation, 11:19746 (RA;DE) 
Utility view of the potential for large wind turbines, 11:19743 
(RA;DE) 


Wind energy and cooling, 11:19748 (RA;DE) 
Research Programs 
A research program for wind energy-utility interface concerns, 
11:19815 (BA;US) 
New Zealand's wind energy resource, 11:19631 (RA;DE) 
Risk Assessment 
Risk analysis of WECS - insurance aspects, 11:19651 (RA;DE) 


Prediction of site risk levels associated with failures of wind 
turbine blades, 11:19708 (RA;DE) 
Sensitivity Analysis 
Economic feasibility of small-scale wind energy conversion 
systems, 11:19653 (RA;DE) 
Site Selection 
Dependence of energy production on the inteference effects of 
multiple plants consisting of several wind turbines, 11:19808 
(R;SE;In Swedish) 
Site Surveys 
Pacific Northwest Wind Regional Energy Assessment 
Program. Final report, Volume I, 11:19661 (R;US) 
Pacific Northwest Wind Regional Energy Assessment 
Program. Volume II. Appendix, 11:19662 (R;US) 
Pacific Northwest Wind Regional Energy Assessment 
Program. Summary, 11:19660 (R;US) 


Netherlands wind farm project: State-of-the-art, 11:19780 
(RA;DE) 

Wind - tomorrow's energy source. An overview of the state of 
research and development. 2. ed. , 11:19657 (R;DE;In 
German) 

Systems Analysis 

Economic feasibility of small-scale wind energy conversion 
systems, 11:19653 (RA;DE) 

Risk analysis of WECS - insurance aspects, 11:19651 (RA;DE) 

Turbine Blades 

Garos AIMS. Finite element modelling of the wind power 

plant WTS-3 at Maglarp, 11:19807 (R;SE;In Swedish) 
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United Kingdom 
Review of renewable energy integration strategies, 11:20094 
(RA;DE) 
WIND TURBINE ARRAYS 
Manuals 
Windy land owners’ guide, 11:19634 (R;US) 
WIND TURBINES 


See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
VORTEX AUGMENTED TURBINES 


Field tests and application potential of wind-diesel power 
plants and non-electric wind energy systems for remote and 
rural areas, 11:19763 (RA;DE) 

Taipower's wind energy project on the Chi Mei island, 
11:19759 (RA;DE) 

Wind power for pumping water in China, 11:19791 (RA;DE) 

Acoustics 


Determination of the acoustic source power levels of wind 
turbines, 11:19784 (RA;DE) 
Aerodynamics 
Aerodynamic interaction between two wind rotors set next to 
each other in one plane, 11:19736 (RA;DE) 
Atmospheric turbulence inputs for horizontal axis wind 
turbines, 11:19725 (RA;DE) 
Horizontal axis wind turbine gyroscopic behaviour, 11:19726 
(RA;DE) 
Investigation of wake of 200-kW wind turbine by laser doppler 
velocimeter (LDV), 11:19812 (BA;US) 
Unsteady aerodynamics of wind turbines, 11:21637 (RA;DE) 
Wake characteristics of the MOD-2 wind turbine at Medicine 
Bow, Wyoming, 11:19813 (BA;US) 
Calculation Methods 
Theoretical investigation of the design of a horizontal axis 
wind turbine, 11:19672 (RA;DE) 
Computer Calculations 
Dynamic response in horizontal axis wind turbines including 
instationary aerodynamic effects in the stream tube, 11:19694 
(RA;DE) 
Computerized Control Systems 
Computer controlled wind energy converter, 11:19702 
(RA;DE) 
Construction 
Status of the Boeing Mod-5B wind turbine project, 11:19823 
(BA;US) 


Rotorloads on a horizontal axis wind turbine at stochastic wind 
velocities, 11:19776 (RA;DE) 
Control Systems 
Description of the control system for WTS 75 Naesudden, 
11:19700 (RA;DE) 
Detection of inadmissible states of operation - a basic safety 
concept, 11:19707 (RA;DE) 
Innovative control and safety systems for waterpumpers, 
11:19768 (RA;DE) 
Dairy Industry 
Wind turbines at dairy-farms: An energetic and economics 
evaluation by computer-simulation, 11:19749 (RA;DE) 
Demonstration Programs 
Design and analysis program for wind energy conversion 
systems, influence of transmission and generator 
characteristic on design of wind energy conversion systems, 
11:19727 (RA;DE) 
Important results of the European wind energy programme, 
11:19787 (RA;DE) 


Correlation of turbine power and wind speed. Quantitative 
guidelines for test design, 11:19820 (BA;US) 

Doubly-fed variable speed generating system testing, 11:19819 
(BA;US) 

FIAT wind energy converters, in the power range 50-100 kW 
models already built, operating experience, further 
developments, 11:19670 (RA;DE) 

Offshore wind power in Denmark, 11:19664 (R;DK) 

Status of the Boeing Mod-5B wind turbine project, 11:19823 
(BA;US) 

Wind turbine driven boat, 11:19690 (RA;DE) 
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Dynamic Loads 


Effect of stochastic and deterministic loading on fatigue 
damage in a large horizontal-axis wind turbine, 11:19692 
(RA;DE) 

Rotorloads on a horizontal axis wind turbine at stochastic wind 
velocities, 11:19776 (RA;DE) 

What is the difference between a large and a small wind 
turbine, 11:19698 (RA;DE) 


Symbolic computing as a tool in wind turbine dynamics, 
11:19699 (RA;DE) 


Efficiency 
Research and development for shrouded wind turbines, 
11:19691 (RA;DE) 

Study of straight blade VAWT and its application, 11:19724 
(RA;DE) 


Aeroelastics of wind turbine systems, 11:19632 (RA;DE) 
Generators 


Electric 


Asynchronous generator with enlarged slip used for grid 
coupled wind turbines, 11:19740 (RA;DE) 

Autosynchronous generator in wind energy conversion 
systems, 11:19741 (RA;DE) 

Electricity generation at fixed frequency with variable speed 
WECS, 11:19739 (RA;DE) 

Induction generators adapted to variable speed operated wind 
turbines, 11:19738 (RA;DE) 


TURBINES 
Power Generation 


Offshore Sites 
Offshore wind power in Denmark, 11:19664 (R;DK) 


Effect of variable rotor speed on the design and operation of a 
WEC, 11:19701 (RA;DE) 


Aerodynamic optimisation of the horizontal axis wind turbines, 

11:19721 (RA;DE) 
Parametric Analysis 

Influence of wind direction on HAWT, 11:19685 (RA;DE) 

Study of straight blade VAWT and its application, 11:19724 
(RA;DE) 

Performance 

Aerodynamic research efforts at SERI Wind Energy Research 
Center at Rocky Flats, 11:19710 (RA;DE) 

Design of the Flair 20-rotor. Pt. 2, 11:19713 (RA;DE) 

Evaluation of loads measured at the two Swedish prototypes, 
11:19680 (RA;DE) 

Experiences from the commissioning and operation of the 
Swedish 2 MW WTS prototype, Naesudden, 11:19677 
(RA;DE) 

FIAT wind energy converters, in the power range 50-100 kW 
models already built, operating further 
doing, 11:19670 (RA;DE) 

Mod-2 wind turbine field operations experience, 11:19663 
(R;US) 

Nibe wake measurements project in Denmark, 11:19667 


Environmental Impacts (RA;DE) 

Physical planning and wind energy in the Netherlands, Operating experience with a 300 kW aerogenerator designed 
11:19709 (RA;DE) for remote locations, 11:19678 (RA;DE) 
Shadow hindrance by wind turbines, 11:19659 (RA;DE) Performance and operational data from the Orkney 20 m 

Equations of Motion diameter WTG, 11:19679 (RA;DE) 

Symbolic coraputing as a tool in wind turbine dynamics, Theoretical investigation of the design of a horizontal axis 
11:19699 (RA;DE) wind turbine, 11:19672 (RA;DE) 

Fatigue Theoretical determination of blade number for an axial wind 
Fatigue analysis of wind turbines, 11:19696 (RA;DE) turbine as a function of its specific rapidity, 11:19720 
Wind turbine fatigue considerations, 11:19805 (R;US) (RA;DE) 

Field Tests Performance Testing 
‘ALFABIA’ test station for windmills, 11:19777 (RA;DE) Aerodynnamic performance of a new LM 17.2 m rotor, 
Assessment and testing of wind turbines and their applications 11:19723 (RA;DE) 

in the Netherlands, 11:19772 (RA;DE) Correlation of turbine power and wind speed. Quantitative 
Field testing by CWD of water pumping windmills, 11:19770 guidelines for test design, 11:19820 (BA;US) 

(RA;DE) Doubly-fed variable speed generating system testing, 11:19819 
Testing of WECS under controlled conditions, 11:19773 (BA;US) 

(RA;DE) Eddy current converter for vertical-axis wind turbines, 

Hybrid Systems 11:19703 (RA;DE) 

Wind energy for pumping irrigation water, 11:19769 (RA;DE) Effect of precipitation on wind turbine performance, 11:19824 
Fluids (BA;US) 
Hydraulics for wind, 11:19737 (RA;DE) Experiences with Flair 8- and Flair 4-rotors. Pt. 1, 11:19712 

Information (RA;DE) 

Inventory and evaluation of experience made with SWECS in Four years of practical operation of a 5.5 kW wind energy 
Western Germany, 11:19684 (RA;DE) converter - experience, measuring results, suggestions, 

Installation 11:19751 (RA;DE) 

Status of the Boeing Mod-5B wind turbine project, 11:19823 GROWIAN test program with particular respect to the wind 
(BA;US) distribution across the rotor area, 11:19683 (RA;DE) 
Interference Horizontal axis wind turbine after 8000 hours of operation, 
Dependence of energy production on the inteference effects of 11:19682 (RA;DE) 
multiple plants consisting of several wind turbines, 11:19808 IEA Recommended Practices for Wind Turbine Testing and 
(R;SE;In Swedish) Evaluation, 11:19781 (RA;DE) 
Improved performance analysis from tests on model wind 
Economic feasibility of power generation with windmills in turbines, 11:19729 (RA;DE) 
India - a case study, 11:19762 (RA;DE) Report from WTS-3 Maglarp, one year of operation, 11:19676 

Load Management (RA;DE) 

Wind turbines at dairy-farms: An energetic and economics Transient behaviour of a one-bladed horizontal-axis wind 

evaluation by computer-simulation, 11:19749 (RA;DE) turbine, 11:19681 (RA;DE) 

Mechanical Structures Power Generation 
What is the difference between a large and a small wind Asynchronous generator with enlarged slip used for grid 

turbine, 11:19698 (RA;DE) coupled wind turbines, 11:19740 (RA;DE) 

Moment of Inertia Autosynchronous generator in wind energy conversion 
Extended momentum theory for windmills in perturbative systems, 11:19741 (RA;DE) 

form, 11:19800 (R;DK) Economic feasibility of power generation with windmills in 
Noise Pollution India - a case study, 11:19762 (RA;DE) 
Determination of the acoustic source power levels of wind Nibe wake measurements project in Denmark, 11:19667 
turbines, 11:19784 (RA;DE) (RA;DE) 
Noise emission from wind turbine generators - a measurement Synchronous generators with active damping for wind-power 
method, 11:19783 (RA;DE) stations, 11:19742 (RA;DE) 
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Power Supplies 
Four years of practical operation of a 5.5 kW wind energy 
converter - experience, measuring results, suggestions, 
11:19751 (RA;DE) 
Wind energy for small isolated users (Piedmont - Val d'Aosta), 
11:19752 (RA;DE) 
Research Programs 
French program for the development of wind energy, 11:19789 
(RA;DE) 
Rotors 
Design and construction of innovative flexible rotor systems, 
11:19686 (RA;DE) 
Floating 'Wagner-Rotor’ concept and first experience, 11:19688 
(RA;DE) 


Detection of inadmissible states of operation - a basic safety 
concept, 11:19707 (RA;DE) 
Engineering 


Innovative control and safety systems for waterpumpers, 
11:19768 (RA;DE) 
Requirements for wind turbine safety systems, 11:19706 
(RA;DE) 
Scale Models 
Siting evaluation of the wind park on the island of Kythnos, 
11:19733 (RA;DE) 
Synchronous generators with active damping for wind-power 
stations, 11:19742 (RA;DE) 
Shrouds 
Research and development for shrouded wind turbines, 
11:19691 (RA;DE) 
Simulation 
Investigation of interaction between a simulated wind turbine 
and a pump, 11:19766 (RA;DE) 
Site Selection 
Physical planning and wind energy in the Netherlands, 
11:19709 (RA;DE) 
Siting evaluation of the wind park on the island of Kythnos, 
11:19733 (RA;DE) 


Aeroelastics of wind turbine systems, 11:19632 (RA;DE) 
Start-Up 
Self-starting process of the Darrieus wind-turbine, 11:19735 
(RA;DE) 
Stresses 
Fatigue analysis of wind turbines, 11:19696 (RA;DE) 
Systems Analysis 

ARLIS - a program system for aeroelastic analysis of rotating 
linear systems, 11:19693 (RA;DE) 

Dynamic response in horizontal axis wind turbines including 
instationary aerodynamic effects in the stream tube, 11:19694 
(RA;DE) 

Effect of stochastic and deterministic loading on fatigue 
damage in a large horizontal-axis wind turbine, 11:19692 
(RA;DE) 

Test Facilities 
‘ALFABIA’ test station for windmills, 11:19777 (RA;DE) 
German SWEC testfield Schnittlingen, 11:19771 (RA;DE) 
Testing 

Aerodynamic interaction between two wind rotors set next to 
each other in one plane, 11:19736 (RA;DE) 

Experiences from the commissioning and operation of the 
Swedish 2 MW WTS prototype, Naesudden, 11:19677 
(RA;DE) 

Influence of buildings on the energy production generated by 
wind turbines, 11:19732 (RA;DE) 

Introduction of tip vane augmenters onto a horizontal axis 
wind turbine, 11:19687 (RA;DE) 

Windmill flowfield with non-uniform approach flow, 11:19731 
(RA;DE) 

Tipvane Rotors 

Introduction of tip vane augmenters onto a horizontal axis 

wind turbine, 11:19687 (RA;DE) 
Transients 

Investigation of interaction between a simulated wind turbine 

and a pump, 11:19766 (RA;DE) 
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Turbine Blades 
A computer analysis of wind turbine blade dynamic loads, 
11:19825 (BA;US) 
Design, construction and performance of WPX wind turbine 
rotor blades, 11:19669 (RA;DE) 
Development of web-stiffened glass-fiber foam sandwich wind 
turbine-blades, 11:19705 (RA;DE) 
Materials aspects of large aerogenerator blades, 11:19697 
(RA;DE) 
Spectra of wind speed fluctuations met by a rotating blade, and 
resulting load fluctuations, 11:21636 (RA;DE) 
Turbulence 
Some thoughts on the modeling of atmospheric turbulence 
from the perspective of a non-expert, 11:19806 (R;US) 
Water Pumps 
Wind electric pumping systems, 11:19765 (RA;DE) 

Wind energy for pumping irrigation water, 11:19769 (RA;DE) 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 

Water Requirements 
Wind powered water pumping. Comments on system design 
illustrated by examples from Africa, 11:19646 (RA;DE) 
Wind Tunnels 
Influence of buildings on the energy production generated by 
wind turbines, 11:19732 (RA;DE) 
Windmill flowfield with non-uniform approach flow, 11:19731 
(RA;DE) 
WINDOWS 
Computer-Aided Design 
Rf vacuum feedthroughs, 11:21723 (R;US) 
Design 
Energy efficient office building, 11:20138 (R;FI;In Finnish) 
Glazing Materials 
Thermochromic materials research for optical switching films. 
Final technical report, 30 September 1984-31 December 
1985, 11:19536 (R;US) 
Heat Losses 
Convective heat loss from windows: a review of the literature, 
11:20144 (R;US) 
Performance Testing 
Convective heat loss from windows: a review of the literature, 
11:20144 (R;US) 
Rf vacuum feedthroughs, 11:21723 (R;US) 
Thermal Efficiency 
Convective heat loss from windows: a review of the literature, 
11:20144 (R;US) 
WIPP 
Baseline Ecology 
Waste Isolation Pilot Plant. Ecosystem studies at the Los 
Medanos Site Eddy County, New Mexico. Volume I of III, 
11:20953 (R;US) 
Cost Estimation 
Testing a predictive model for repository cost-- the Waste 
Isolation Pilot Plant experience, 11:19266 (BA;US) 
Environmental Impacts 
Written comments on Waste Isolation Pilot Plant Draft 
Environmental Impact Statement. Volume I: Federal, 
11:19339 (R;US) 
Written comments on WIPP DEIS. Volume III: individuals 
and groups, 11:19340 (R;US) 
Field Tests 
Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:19264 (BA;US) 


WIPP Hydrology Program Waste Isolation Pilot Plant 
southeastern New Mexico. Hydrologic data report No. 2, 
11:21129 (R;US) 

Institutional Factors 

The institutional aspects of WIPP - a major federal/state 

challenge in waste management, 11:19284 (BA;US) 
Rock Mechanics 

Creep test of WIPP (Waste Isolation Pilct Plant) site anhydrite 

core. Final report, 11:19179 (R;US) 
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Soil-Structure Interactions 
Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:19264 (BA;US) 
Waste-Rock Interactions 
Planning, developing, and fielding of thermal/structural 
interactions in situ tests for the Waste Isolation Pilot Plant 
(WIPP), 11:19264 (BA;US) 
WIRES 
Testing 
High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 
T 


High precision ultrasonic velocity and attenuation 
measurements of lamb waves in anisotropic plates, 11:20418 
(BA;US) 

WISCONSIN 
Geology 


North Central Regional Geologic Characterization Report. 
Executive summary. Final report, 11:21122 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOLF-RAYET STARS 
Isotope Ratio 
Neutron-rich nuclei in cosmic rays and Wolf-Rayet stars, 
11:21198 (RA;US) 
wooD 
Anaerobic Digestion 
Anaerobic digestion of woody biomass, 11:19396 (R;US) 
Combustion 
Biomass systems for electric power production, 11:19432 
(BA;GB) 


Design and construction of the MINO-PILOT plant. Progress 
report stage 2, 11:19499 (R;SE;In Swedish) 
Development of the IGT Renugas process, 11:19394 (R;US) 
Production 
Summary criticism of photosynthetic studies and stemwood 
production, 11:19472 (RA;SE) 


Improving the biomass potential of willow by selection and 
breeding, 11:19477 (RA;SE) 

Short-rotation poplar culture in the pacific Northwest: 
components of a genetic program, 11:19476 (RA;SE) 


Storage 
Storage of chunk wood and fuel chips in bins, 11:19498 
(R;SE;In Swedish) 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies, For wood properties use WOOD. 
Economic Analysis 
Energy cultivation, 11:19428 (R;SE;In Swedish) 
Environmental 


Wood energy use as a factor affecting global forest growth 
patterns, 11:20097 (BA;GB) 
Resource Assessment 
Assessment of potential wood supply for intermediate scale 
thermoconversion facilities, Tasks I, II, III, 11:19426 (R;US) 
Supply and Demand 
Wood energy use as a factor affecting global forest growth 
patterns, 11:20097 (BA;GB) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Automation 
Benefits and results of computer control in pulp and paper 
industry, 11:20180 (R;FI) 
Computerized Control Systems 
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ville, TN, USA, 10-14 Sep 1984) 

See UCRL-91143 

(9. European conference on thermophysical proper- 
ties, Manchester, UK, 17-21 Sep 1984) 

High Temp. - High Pressures, 17: No. 2, 161- 
172(1985) 

(5. Adriatic international conference on nuclear phys- 
ics: fundamental problems in heavy-ion collisions, 
Hvar, Yugoslavia, 24-29 Sep 1984) 

See OU-NPL-76/84 

(5. symposium on neutron dosimetry, Munich, F.R. 
Germany, 17-21 Sep 1984) 

NTIS, PC A02/MF A001; 1 (GPO Dep.) 
(international conference on charge density waves in 
solids, Budapest, Hungary, 3-7 Sep 1984) 

See CEA-CONF-7459 

(international conference on nuclear and radioche- 
mistry, Lindau, Bodensee, F.R. Germany, 8-12 Oct 
1984) 

See INFN/TC-84-24 

(European wind energy confer’ice and exhibition, 
Hamburg, F.R. Germany, 23-26 Oct 1984) 

See EUR-9622 

(NSF/CEQ panel meeting on long term environmen- 
tal research needs, Washington, DC, USA, 9-10 Oct 
1984) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(IEA/SSPS meeting, Almeria, Spain, 8 Oct 1984) 

See SAND-85-2416C 

See SAND-85-2415C 

(Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum, Washington, DC, 
USA, 11-16 Nov 1984) 

See HEDL-SA-3170 

See HEDL-SA-3182 

(8. conference on the application of accelerators in 
research and industry, Denton, TX, USA, 12-14 Nov 
1984) 

Elsevier North-Holland, 52 Vanderbilt Ave., New 
York, NY 10017 

Elsevier North-Holland, 52 Vanderbilt Ave., New 
York, NY 10017 

(Materials Research Society annual meeting, Boston, 
MA, USA, 26-29 Nov 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(2. international workshop on cross sections for 
fusion and other applications, College Station, TX, 
USA, 8-10 Nov 1984) 

Nucl. Instrum. Methods Phys. Res., Sect. A, 240: No. 
3, 461-465(1 Nov 1985) 

Nucl. Instrum. Methods Phys. Res., Sect. A, 240: No. 
3, 519-526(1 Nov 1985) 

Nucl. Instrum. Methods Phys. Res., Sect. A, 240: No. 
3, 466-469(1 Nov 1985) 

Nucl. Instrum. Methods Phys. Res., Sect. A, 240: No. 
3, 453-456(1 Nov 1985) 

Nucl. Instrum. Methods Phys. Res., Sect. A, 240: No. 
3, 567-571(1 Nov 1985) 

(Research data management in the ecological sci- 
ences symposium, Georgetown, SC, USA, 4-6 Nov 
1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 
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CONF-850484- 


5 
CONF-8504116- 


Availability 

Source 

(GWI training course on new technologies for effi- 
cient use of the energy source gas in HVAC engi- 
neering, Essen, F.R. Germany, 11-14 Dec 1984) 
NTIS (US Sales Only), PC A04/MF AOI; 1 

(9. annual symposium on energy from biomass and 
wastes, Lake Buena Vista, FL, USA, 28 Jan-1 Feb 
1985) 

Institute of Gas Technology, 3424 South State St. 
Chicago, IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

(Arizona State University centennial symposium on 
high-resolution electron microscopy, Tempe, AZ, 
USA, 7-11 Jan 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(5. Moriond workshop on heavy quarks, flavor 
mixing and CP violation, La Plagne, France, 13-19 
Jan 1985) 

See EFI-85/13 

(23. international winter meeting on nuclear physics, 
Bormio, Italy, 21-26 Jan 1985) 

See CEA-CONF-7807 

(EPRI end-use metering workshop, Seattle, WA, 
USA, 15-16 Jan 1985) 

See EPRI-EM-4393 

(International ANS/ENS topical meeting on probabi- 
listic safety methods and applications, San Francisco, 
CA, USA, 24 Feb-1 Mar 1985) 

See BNL-NUREG-37678 

See BNL-NUREG-37692 

See BNL-NUREG-37679 

(Geopressured-geothermal energy conference, 
Austin, TX, USA, 4-6 Feb 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Alternative energy in the Midwest: research and ap- 
plications, Schaumburg, IL, USA, 21-23 Feb 1985) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(8. biennial session on nuclear physics, Aussois, 
France, 4-8 Feb 1985) 

See CEA-CONF-7799 

See CEA-CONF-7798 

(Workshop on the frontiers of theoretical and experi- 
mental electrochemistry, Los Alamos, NM, USA, 25- 
26 Feb 1985) 

See LA-10606-C 

(12. annual energy technology conference and exposi- 
tion, Washington, DC, USA, 25-27 Mar 1985) 
Government Institutes, Inc., 966 Hungerford Dr., 

No. 24, Rockville, MD 20850 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

(3. Southern biomass energy research conference, 
Gainesville, FL, USA, 12-14 Mar 1985) 

IGT, 3424 South State St., Chicago, IL 60616 

(Waste management ‘85, Tucson, AZ, USA, 24-28 
Mar 1985) 

Arizona Board of Regents, Arizona Univ., College of 
Engineering, Tucson, AZ 

(international rare earth conference on materials and 
chemistry, Zurich, Switzerland, 4-8 Mar 1985) 

J. Less-Common Met., 110: vp(Aug 1985) 

(Topical seminar on few and many quark systems, 
San Miniato, Italy, 25-29 Mar 1985) 

See RAL-85-054 

(International symposium on physics of proton-anti- 
proton collision, Tsukuba, Japan, 13-15 Mar 1985) 
See NIKHEF-H-85-4 

(Coal gasification and synthetic fuels for power gen- 
eration conference, San Francisco, CA, USA, 14-19 
Apr 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Penetration phenomena workshop, Oak Ridge, TN, 
USA, 14-16 Apr 1985) 


NTIS, PC A02/MF A01 (GPO Dep.) 

(Workshop on ion mixing and surface alloying II, 
Pasadena, CA, USA, 19-20 Apr 1985) 

See SAND-85-2465 
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(Energy sources: conservation and renewables, Wash- 
ington, DC, USA, 27-28 Apr 1985) 

See LBL-20506 

(Workshop on oscillation theory computation and 
methods of compensated compactness, Minneapolis, 
MN, USA, 1-5 Apr 1985) 

See SAND-85-0861C 

(Applications of artificial intelligence to 

problems, Southampton, UK, 15-18 Apr 1985) 

See EGG-M-26885 

(International workshop on ion interactions in 
transport systems, Athens, Greece, 8-12 Apr 1985) 
See LBL-20740 

(Particle accelerator conference, Vancouver, Canada, 
13-16 May 1985) 

IBEE Trans. Nucl. Sci., NS-32: No. 5, 2576-2578(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2870-2872(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2868-2869(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2837-2839(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2846-2848(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2854-2856(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2857-2859(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 1893-1895(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 3338-3340(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2860-2862(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2912-2914(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 3051-3053(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2876-2878(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2873-2875(Gct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2806-2808(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2809-2811(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2840-2842(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2843-2845(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2849-2851(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2852-2853(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2863-2864(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 2865-2867(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 1620-1622(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 1623-1625(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 1626-1628(Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 3327-332%Oct 
1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 5, 3324-3326(Oct 
1985) 

Goint symposium on stationary combustion NO/sub 
x/ control, Boston, MA, USA, 6-9 May 1985) 

IGT, 3424 South State St., Chicago, IL 60616 

(5. annual contractors’ review meeting on contami- 
nant control in hot coal derived gas streams, Mor- 
gantown, WV, USA, 7-9 May 1985) 

See DOE/METC-85/6025 

(American Ceramic Society annual meeting, Cincin- 
nati, OH, USA, 5-9 May 1985) 

See HEDL-SA-3313-FP 

(7. symposium on safeguards and nuclear material 
management, Liege, Belgium, 21-23 May 1985) 

See CEA-CONF-7970 
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Availability 
Source 


(2. international symposium on the biology and toxi- 
cology of metals using nuclear analytical methods, 
Upton, NY, USA, 20-22 May 1985) 

See BNL-37328 

(2. workshop on solar assisted heat pumps with 
ground coupled storage, Vienna, Austria, 8-10 May 
1985) 

NTIS (US Sales Only), PC A03/MF AO}; 1 
(Conference on nuclear structure with heavy ions, 
Legnaro, Padova, Italy, 27-31 May 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) , 

(German engineers’ conference on technical progress 
for a safe future, Stuttgart, F.R. Germany, 20-23 May 
1985) 

NTIS (US Sales Only), PC A02/MF AOI; 1 
(American Gas Association distribution/transmission 
conference, Boston, MA, USA, 20-22 May 1985) 
Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

Institute of Gas Technology South State St. Chicago, 
IL 60616 

Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

(8. Warsaw symposium on elementary particle phys- 
ics, Kazimierz, Poland, 1 May 1985) 

See DOE/ER/01545-364 

(Carbon transfer conference, Lake Arrowhead, CA, 
USA, 5-10 May 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Conference on load leveling and energy conserva- 
tion in industrial processes, Boston, MA, USA, 4-9 
May 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(INTERSOL '85 - Solar energy--the diverse solution, 
Montreal, Canada, 23-29 Jun 1985) 

See BNL-37216 

(16. world gas conference, Munich, F.R. Germany, 
24-27 Jun 1985) 

NTIS (US Sales Only), PC A03/MF A0i; 1 

(Review of progress in quantitative NDE, Williams- 
burg, VA, USA, 23-28 Jun 1985) 

See Y/DW-580 

(41. meeting of the IMOG subgroup on environmen- 
tal testing, Miamisburg, OH, USA, 18 Jun 1985) 

See UCRL-92746 

(Workshop on polarized beams at the SSC, Ann 
Arbor, MI, USA, 10-15 Jun 1985) 

See BNL-37505 

(10. annual meeting of the Technology Transfer Soci- 
ety, San Francisco, CA, USA, 24-27 Jun 1985) 

See BNL-37702 

(Atmospheric consequences of nuclear war, Essex, 
UK, 2-14 Jun 1985) 

See UCRL-92776 

(Workshop on elastic and diffractive scattering at the 
collider, Chateau de Blois, France, 3-6 Jun 1985) 

See CERN-EP-85-154 

(Theoretical advanced study institute on elementary 
particle physics, New Haven, CT, USA, 9 Jun-5 Jul 
1985) 

See DOE/ER/40008-78 

See CERN-EP-85-163 

See SLAC-PUB-3821 

(EPRI fuel oil utilization workshop, Atlanta, GA, 
USA, 19-20 Jun 1985) 

See EPRI-AP-4431 

(Antimatter propulsion workshop, Pasadena, CA, 
USA, 20 Jun 1985) 

NTIS, PC A02/MF AOl 

(Symposium on peat and peatlands resources and de- 
velopment, Province of Quebec, Canada, 16-20 Jun 
1985) 

NTIS, PC A02/MF AOI (GPO Dep.) 

(4. international symposium on agglomeration, To- 
ronto, Canada, 2-5 Jun 1985) 

Institute of Gas Technology, South State St., 
Chicago, IL 60616 

(10. international colloquium on safety engineering, 
Frankfurt am Main, F.R. Germany, 10-12 Jun 1985) 
NTIS (US Sales Only), PC A02/MF AO}; 1 
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Availability 
Source 


(International Europhysics conference on high 
energy physics, Bari, Italy, 18-24 Jul 1985) 

See CERN-EP-85-196 

(2. international synchrotron radiation instrumenta- 
tion conference, Stanford, CA, USA, 29 Jul-2 Aug 
1985) 

See DESY-SR-85-09 

See DESY-SR-85-10 

See BNL-37636 

(10. high pressure conference on research in high 
pressure science and technology, Amsterdam, Neth- 
erlands, 8-11 Jul 1985) 

See DOE/ER/40033-84 

(1. annual tar sand/oil shale contractors’ meeting, 
Morgantown, WV, USA, 9-11 Jul 1985) 

See DOE/METC-85/6026 

(SLAC summer institute on particle physics, Stan- 
ford, CA, USA, 23 Jul-3 Aug 1985) 

See SLAC-PUB-3832 

See LBL-20749 

(Fluidized bed combustion (FBC) materials work- 
shop, Nova Scotia, Canada, 29 Jul-1 Aug 1985) 

See LA-UR-85-4140 

(3. international workshop on positron (electron)-gas 
scattering, Detroit, MI, JUSA, 16-18 Jul 1985) 

See BNL-37373 

(Summer workshop in high energy physics and cos- 
mology, Trieste, Italy, 7-14 Jul 1985) 

See BNL-37412 

(Personal computer applications in the gas industry, 
Rosemont, IL, USA, 15-17 Jul 1985) 

IGT, 3424 South State St., Chicago, IL 60616 

(20. intersociety energy conversion engineering con- 
ference, Miami Beach, FL, USA, 18-23 Aug 1985) 
Institute of Gas Technology, 3424 South State St., 
Chicago, IL 60616 

(Cryogenic engineering conference and international 
cryogenic materials conference, Boston, MA, USA, 
12-16 Aug 1985) 

See LBL-19232 

See LBL-19226 

(Building energy simulation conference, Seattle, WA, 
USA, 21-22 Aug 1985) 

NTIS, PC A17/MF AO; 1 (GPO Dep.) 

(12. international symposium on lepton and photon 
interactions at high energies, Kyoto, Japan, 19-24 
Aug 1985) 

See LBL-20750 

See EFI-85-63 

(American Institute of Chemical Engineers national 
meeting, Seattle, WA, USA, 25-28 Aug 1985) 

NTIS, PC A02/MF A0i (GPO Dep.) 

(Meeting of the Particles and Fields Division of the 
American Physical Society, Eugene, OR, USA, 12-15 
Aug 1985) 

See SLAC-PUB-3818 

See CERN-EP-85-203 

(International symposium on few-body methods, 
Nanning, China, 4-10 Aug 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(DOE subcritical reactivity measurements workshop, 
Albuquerque, NM, USA, 26-29 Aug 1985) 

See RFP-3864 

(Nuclear chromodynamics conference, Santa Bar- 
bara, CA, USA, 12-13 Aug 1985) 

See SLAC-PUB-3859 

(international Association for Meteorology and At- 
mospheric Physics, Honolulu, HI, USA, 5-16 Aug 
1985) 

See GKSS-85/E/36 

(5. Congress of European Icthyologists, Stockholm, 
Sweden, 13-19 Aug 1985) 

See PNL-SA-12506 

(Oregon workshop on super high energy physics, 
Eugene, OR, USA, 9-10 Aug 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(INS international symposium on composite models 
of quarks and leptons, Tokyo, Japan, 13-15 Aug 
1985) 

See FNAL/C-85/110-T 

a ‘85, Santa Barbara, CA, USA, 18-22 Aug 
See SAND-85-1589C 
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Availability 
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(International seminar on nuclear war, Erice, Italy, 
19-24 Aug 1985) 

See UCRL-93768 

See UCRL-93760 

(SHARE 65, New Orleans, LA, USA, 11-16 Aug 
1985) 

See SLAC-PUB-3869 

(2. DOE/CESAR workshop on planning and sensing 
for autonomous navigation, Los Angeles, CA, USA, 
18-19 Aug 1985) 

See ORNL/TM-9923 

(9. international conference on magnet technology, 
Zurich, Switzerland, 9-13 Sep 1985) 

See TRI-PP-85-80 

(5. international conference on hypernuclear and 
kaon physics, Upton, NY, USA, 9-13 Sep 1985) 
NTIS, PC A02/MF AO01 (GPO Dep.) 

See TRI-PP-85-86 

(13. international conference on solid state nuclear 
track detectors, Rome, Italy, 23-27 Sep 1985) 

See HEDL-SA-3325-FP 

(190. American Chemical Society national meeting, 
Chicago, IL, USA, 8-13 Sep 1985) 

See PNL-SA-12935 

(3. symposium on containment of underground nucle- 
ar explosions, Idaho Falls, ID, USA, 10-12 Sep 1985) 
See UCRL-15759 

(7. international free-electron laser conference, Tahoe 
City, CA, USA, 8-13 Sep 1985) 

See LBL-20564 

See UCRL-93457 

(2. annual Pittsburgh coal conference, Pittsburgh, 
PA, USA, 16-20 Sep 1985) 

GDC, Inc., 10 West 35th Street, Chicago, IL 60616 
(Materials Research Society international symposium, 
Stockholm, Sweden, 9-12 Sep 1985) 

See RHO-BW-SA-470-P 

(7. annual DOE LLWMP participants information 
meeting, Las Vegas, NV, USA, 10-13 Sep 1985) 
NTIS, PC A05/MF A01 (GPO Dep.) 

(Hot humid climate conference, College Station, TX, 
USA, 24-26 Sep 1985) 

See LBL-19912 

(14. North American Thermal Analysis Society con- 
ference (NATAS), San Francisco, CA, USA, 15-18 
Sep 1985) 

See MLM-3306(OP) 

(TRIUMF accelerated radioactive beams workshop, 
Parksville, Canada, 4-7 Sep 1985) 

See CERN-EP-85-162 

(France/U.S. Department of Energy meeting on 
remote systems technology, Saclay, France, 2-6 Sep 
1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(17. international summer school on nuclear physics, 
Mikolajki, Poland, 2-14 Sep 1985) 

See GSI-85-44-Prepr. 

(2. international symposium on the synthesis and ap- 
plication of isotopically labeled compounds, Kansas 
City, MO, USA, 3-6 Sep 1985) 

See BNL-37563 

(Symposium on the medical implications of nuclear 
war, Washington, DC, USA, 20-22 Sep 1985) 

See UCRL-93835 

(AIC confereuce, Het Meerdal, Netherlands, 16-19 
Sep 1985) 

See LBL-19776 

(Parallel computing conference, West Berlin, F.R. 
Germany, 23 Sep 1985) 

See UCRL-93712 

(Actinide conference, Cadarache, France, 1-6 Sep 
1985) 

See UCRL-92753-Rev.1 

(18. AIAA/DGLR/JSASS international electric pro- 
pulsion conference, Alexandria, WA, USA, 30 Sep-2 
Oct 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Symposium on recent advances in the study of 
nuclei off the line of stability, Chicago, IL, USA, 8- 
18 Sep 1985) 

See LBL-20241 

(Resource sort workshop, Olympia, WA, USA, 16-19 
Sep 1985) 

NTIS, PC A03/MF A01 (GPO Dep.) 
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(Microphysical reality and quantum formalism, 

Urbino, Italy, 25 Sep-3 Oct 1985) 

See LBL-20094 ‘ 

(6. international symposium on inhaled particles, 

Cambridge, UK, 4 Sep 1985) 

See PNL-SA-12759 

(National congress of the French Physical Society, 

Nice, France, 9-13 Sep 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(DOE/CEA information exchange workshop on low- 

level waste siting and characterization, Paris, France, 

30 Sep-3 Oct 1985) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

See DP-MS-85-110 

(6. international conference on coherent optics, 

Ustron, Poland, 19-26 Sep 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Progress review meeting of SERI’s advanced high 

efficiency concepts program, Lakewood, CO, USA, 

12-13 Sep 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(American College of Physicians’ Ohio Regional 

meeting, Columbus, OH, USA, 19-21 Sep 1985) 

See MLM-3300(OP) 

(6. international conference on basement tectonics, 

Santa Fe, NM, USA, 16-20 Sep 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Conference on coal science, Sydney, Australia, 28 

Oct-1 Nov 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(IEEE nuclear science symposium, San Francisco, 

CA, USA, 23-25 Oct 1985) 

See CERN-EP-85-183 

(24. Hanford life sciences symposium on health and 

environmental research on complex organic mixtures, 

Richland, WA, USA, 21-24 Oct 1985) 

See BNL-37307 

See PNL-SA-13187 

(7. international workshop on laser interaction and 

related plasma phenomena, Monterey, CA, USA, 28 

Oct-1 Nov 1985) 

See UCRL-93829 

(IEEE-Industry Applications Society annual meeting, 

Toronto, Ontario, Canada, 6-11 Oct 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Boulder damage symposium, Boulder, CO, USA, 15- 

17 Oct 1985) 

See UCRL-93253 

(international meeting on reduced _ for re- 

search and test reactors, Petten, Netherlands, 14-16 

Oct 1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(DOE's natural phenomena hazards mitigation con- 

ference, Las Vegas, NV, USA, 7-11 Oct 1985) 

See UCRL-15743 

See UCRL-15742 

See UCRL-15745 

See UCRL-15746 

(Central receiver solar thermal technology confer- 

ence, Williamsburg, VA, USA, 2-3 Oct 1985) 

See SAND-85-8241 

(ASM metals congress/TMS-AIME fall meeting, To- 

ronto, Ontario, Canada, 13-18 Oct 1985) 

See PNL-SA-13169 

NTIS, PC A03/MF A0i (GPO Dep.) 

(GRI basic research contractor's review meeting on 

gaseous fuel synthesis from inorganic resources, Chi- 

cago, IL, USA, 16-17 Oct 1985) 

See SAND-86-0205C 

(13. water reactor safety research information meet- 
ing, Gaithersburg, MD, USA, 22-25 Oct 1985) 

NIIS, PC A03/MF AO1 - GPO 

See BNL-NUREG-37589 

See SAND-85-1818C 

See NUREG/CP-0072-Vol.2 

See NUREG/CP-0072-Vol.3 

See NUREG/CP-0072-Vol.4 

See NUREG/CP-0072-Vol.5 

See NUREG/CP-0072-Vol.6 

(Aeroballistic Range Association oe San Anto- 

nio, TX, USA, 2-4 Oct 1985) 

See LA-UR-85-3408 
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Availability 
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(Compact accelerator workshop/conference, Liver- 

more, CA, USA, 23-24 Oct 1985) 

See LA-UR-85-3739 

(Joint meeting of the CAM-I advance numerical con- 

trol (ANC), process planning (PP), and quality assur- 

ance programs, Arlington, TX, USA, 30 Oct 1985) 

See BDX-613-3398 

(3. McDonnell Douglas Manufacturing Industry Sys- 

tems Company Robotics User Group meeting, St. 

Louis, MO, USA, 17 Oct 1985) 

See BDX-613-3396 

(Federal Energy Regulatory Commission 

workshop, Boise, ID, USA, 21-23 Oct 1985) 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 

(in situ characterization in electrochemical processes, 

Denver, CO, USA, 18-20 Oct 1985) 

See BNL-37260 

(international symposium on management of hazard- 

ous chemical waste sites, Winston-Salem, NC, USA, 

7-11 Oct 1985) 

See LA-UR-85-3933 

(4. conference on acoustic emission/microseismic ac- 

tivity in geologic structures and materials, University 

Park, PA, USA, 22-24 Oct 1985) 

See RHO-BW-SA-511-P 

(DOE/industry advanced research and development 

sensor working group meeting, Chicago, IL, USA, 

31 Oct 1985) 

NTIS, PC A10/MF A01; 1 (GPO Dep.) 

(Annual symposium on energy and economic devel- 

opment: global views and issues in Greece, Cam- 

bridge, MA, USA, 11-13 Oct 1985) 

See BNL-37306 

(5. international conference on occupational and envi- 

ronmental significance of industrial carcinogens, Bo- 

logna, Italy, 8-10 Oct 1985) 

See UCRL-94054 

(Vacuum measurement and technology workshop, St. 
FL, USA, 30-31 Oct 1985) 

See MLM-3313(OP) 

(Government/industry technology transfer confer- 

ence, Philadelphia, PA, USA, 9 Oct 1985) 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 

(Workshop on solar neutrinos, Moscow, USSR, 2-8 

Oct 1985) 

See BNL-37506 

(Workshop on atomic transport and defects in metals 

by neutron scattering, Julich, F.R. Germany, 2-4 Oct 

1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(DARPA/ARMY symposium, Daytona Beach, FL, 

USA, 21-23 Oct 1985) 

See LA-UR-86-382 

See LA-UR-86-383 

See LA-UR-85-4445 

See LA-UR-86-751 

See LA-UR-86-789 

(Scientific seminar on application of distribution coef- 

ficients to radiological assessment models, Louvain, 

Belgium, 1 Oct 1985) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

(Workshop on global change, St. Petersburg, FL, 

USA, 28 Oct-1 Nov 1985) 

NTIS, PC A03/MF A011 (GPO Dep.) 

(institute of Electrical and Electronic 

ference, Chicago, IL, USA, 21-24 Oct 1985) 

See LA-UR-85-4251 

(5. EPRI contractors’ conference on coal gasification, 

Palo Alto, CA, USA, 30-31 Oct 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Conference on managing cumulative impacts in 

Florida wetlands, Sarasota, FL, USA, 18-19 Oct 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

(American Nuclear Society winter meeting, San 
Francisco, CA, USA, 10-15 Nov 1985) 

See EGG-M-10585 

See PNL-SA-13265-S 

(international test conference, Philadelphia, PA, 
USA, 19-21 Nov 1985) 

See SAND-85-0705C 

(Meeting of the Plasma Physics Division of the 
American Physical Society, San Diego, CA, USA, 4- 
8 Nov 1985) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A0i (GPO Dep.) 

(Eastern oil shale symposium, Lexington, KY, USA, 
18-20 Nov 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(32. national vacuum symposium and topical confer- 
ence, Houston, TX, USA, 19-22 Nov 1985) 

See KMSF-U-1678e 

See KMSF-U-1620 

See DOE/ET/51013-169 

See KMSF-U-1616C 

See PPPL-2307 

See PPPL-2305 

See PPPL-2312 

(International laser science conference, Dallas, TX, 
USA, 18-22 Nov 1985) 

See UCRL-93853 

See LA-UR-86-211 

NTIS, PC A02/MF A01 (GPO Dep.) 

See LA-UR-86-249 

(Department of Energy (DOE) uranium workshop, 
Rockville, MD, USA, 5-7 Nov 1985) 

See PNL-SA-13604 

(17. annual Department of Defence tri-service manu- 
facturing technology conference, Washington, DC, 
USA, 7 Nov 1985) 

See PNL-SA-13503 

(RAWG robotic and automation workshop, Los 
Alamos, NM, USA, 21-22 Nov 1985) 

See UNI-SA-160 

(4. international RETRAN meeting, Tampa, FL, 
USA, 11-13 Nov 1985) 

See UNI-SA-152 

(5S. international workshop on electron cyclotron 
emission and electron, San Diego, CA, USA, 9-12 
Nov 1985) 

See GA-A-18226 

(Workshop on the investigation of fundamental inter- 
actions with cold neutrons, Gaithersburg, MD, USA, 
14-15 Nov 1985) 

See DOE/ER/40048-149 

(AEA international symposium on fuel rod internal 
chemistry and fission product behavior, Karlsruhe, 
F.R. Germany, 11-15 Nov 1985) 

NTIS, PC A03/MF A01 - GPO 

(Conference on indentation fracture and mechanical 
properties of ceramic fuels, waste ceramics and glass- 
es, Karlsruhe, F.R. Germany, 11-12 Nov 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Task force meeting on risk and policy analysis under 
conditions of uncertainity, Laxenburg, Austria, 25-27 
Nov 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Workshop on triggering, data acquisition and com- 
puting for high energy/high luminosity hadron- 
hadron colliders, Batavia, IL, USA, 11-14 Nov 1985) 
See BNL-37357 

See BNL-37469 

See ANL-HEP-CP-86-02 

See SLAC-PUB-3838 

(U.S. Space Foundation symposium, Colorado 
Springs, CO, USA, 20-22 Nov 1985) 

See UCRL-93621 

(Conference on the laser versus the electron beam in 
welding, cutting and surface treatment, Reno, NV, 
USA, 6-8 Nov 1985) 

See Y/DV-428 

(International symposium on behavior or lattice im- 
perfections in materials: in situ experiments with 
HVEM, Osaka, Japan, 18-20 Nov 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See LBL-20460 
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(LAMPF User's meeting, Los Alamos, NM, USA, 2 
Nov 1985) 

See BNL-37500 

(IEA fatigue experts meeting, Stuttgart, F.R. Germa- 
ny, 28-29 Nov 1985) 

See SAND-85-2617C 

(American Institute of Physics conference, Dallas, 
TX, USA, 18-20 Nov 1985) 

See SAND-86-0111C 

(Workshop on environmental modelling for priority 
setting among existing chemicals, Munchen-Neuher- 
berg, F.R. Germany, 11-13 Nov 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(DOE-ORNL-ASHRAE-BTECC conference on 
thermal performance of the exterior envelopes of 
buildings-ITI, Clearwater Beach, FL, USA, 2-5 Dec 
1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(International conference and exhibition on fatigue, 
corrosion cracking, fracture mechanic and failure 
analysis, Salt Lake City, UT, USA, 2-6 Dec 1985) 
See EGG-M-05285 

(24. IEEE conference on decision and control, Ft. 
Lauderdale, FL, USA, 11-13 Dec 1985) 

See SAND-85-2794C 

USA, 2-7 Dec 1985) 

See SAND-85-1403C 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See SAND-85-1405C 

See LBL-20631 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 


waves, Lake Buena Vista, FL, USA, 8-13 Dec 1985) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(National Research Council’s Energy Engineering 
Board’s Committee on Energy Conservation Re- 
search conference, Washington, DC, USA, 4-5 Dec 
1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(14. IEA experts meeting on turbulence loads on 
wind turbines, Stockholm, Sweden, 4-5 Dec 1985) 
See SAND-86-0014C 

(Symposium on phase transitions in condensed sys- 
tems: experiments and theory, Pittsburgh, PA, USA, 
2-7 Dec 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Federal Energy Regulatory Commission matrix 
technical session, Olympia, WA, USA, 3-5 Dec 1985) 
NTIS, PC A03/MF AO1 (GPO Dep.) 

(1. combined meeting of Colonial Waterbird Group 
and Pacific Seabird Group, San Francisco, CA, 
USA, 4-8 Dec 1985) 

See DP-MS-85-114 

(Meeting on ultra-sensitive techniques for measure- 
ment of uranium in biological specimens, Washing- 
ton, DC, USA, 3-4 Dec 1985) 

See BNL-37326 

(Workshop on an advanced steady state neutron fa- 
cility, Gaithersburg, MD, USA, 16-17 Dec 1985) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Winter conference on plasma spectrochemistry, 
Maui, HI, USA, 3-10 Jan 1986) 

See LA-UR-86-648 

(3. symposium on space nuclear power systems, Al- 
buquerque, NM, USA, 13-16 Jan 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(11. workshop on geothermal reservoir engineering, 
Stanford, CA, USA, 21-23 Jan 1986) 

See LA-UR-86-64 

See LA-UR-86-114 

See LA-UR-86-65 

See EGG-M-33785 

See EGG-M-33885 

(American Society for Testing and Materials Com- 
mittee C-26 meeting on nuclear fuel cycle, New Orle- 
ans, LA, USA, 13-17 Jan 1986) 

See DP-MS-85-94 
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(Los Angeles symposium and exhibition on optical 
and electro-optical engineering, Los Angeles, CA, 
USA, 19-24 Jan 1986) 

See UCRL-91874 

See UCRL-94147 

See UCRL-93321 

(Society for Computer Simulation (SCS) multiconfer- 
ence, San Diego, CA, USA, 23-25 Jan 1986) 

See PNL-SA-13322 

(international workshop on polarized sources and tar- 
gets, Montana, Switzerland, 13-17 Jan 1986) 

See DOE/ER/40001-41 

(Pinyon-juniper symposium, Reno, NV, USA, 12-18 
Jan 1986) 

See LA-UR-85-3819 

(24. AIAA aerospace science meeting, Reno, NV, 
USA, 6-9 Jan 1986) 

See SAND-85-1465C 

(IAEA specialists meeting on tokamak concept inno- 
vations, Vienna, Austria, 13-17 Jan 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(UCLA transport conference, Los Angeles, CA, 
USA, 22-24 Jan 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(BUSCON conference, San Jose, CA, USA, 14-16 
Jan 1986) 

See SLAC-PUB-3844 

(Surface mounting and reflow technology II 
(SMART II) conference, Los Angeles, CA, USA, 13- 
16 Jan 1986) 

See SAND-86-0210C 

(Radiobioassay and internal dosimetry workshop, Al- 
buquerque, NM, USA, 20 Jan 1986) 

See PNL-SA-13664 

See PNL-SA-13593 

See PNL-SA-13670 

See PNL-SA-13657 

(Conference on new techniques and ideas in quantum 
measurement theory, New York City, NY, USA, 21- 
24 Jan 1986) 

See SLAC-PUB-3734 

(Minimars review meeting, Redondo Beach, CA, 
USA, 28 Jan 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(10. annual conference on composites and advanced 
ceramic materials, Cocoa Beach, FL, USA, 19-24 Jan 
1986) 

See LA-UR-86-628 

(international workshop on the magnetic properties 
of low dimensional systems, Taxco, Mexico, 6-9 Jan 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Workshop on neutron capture therapy, New York, 
NY, USA, 22-23 Jan 1986) 

See EGG-M-01386 

(Spent fuel technology seminar, Washington, DC, 
USA, 23 Jan 1986) 

See PNL-SA-13666 

(Energy-sources technology conference and exhibi- 
tion, New Orleans, LA, USA, 23-27 Feb 1986) 

NTIS, PC A02; 3 

(19. midyear topical symposium on health physics 
considerations in decontamination and decommission- 
ing, Knoxville, TN, USA, 2-6 Feb 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See UNI-SA-164 

See MLM-3341(OP) 

(Thermal reactor safety meeting, San Diego, CA, 
USA, 2-6 Feb 1986) 

See SAND-85-1631C 

See SAND-85-1528C 

See SAND-85-1652C 

See SAND-85-1749C 

See LA-UR-85-4172 

See SAND-85-2700C 

See SAND-85-1726C 

See SAND-86-0042C 

See SAND-85-1664C 

(IEEE Power Engineering Society winter meeting, 
New York, NY, USA, 2-7 Feb 1986) 

See EGG-M-30885 
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(Conference on all aspects of low level waste, Chica- 
go, IL, USA, 28 Feb-1 Mar 1986) 

See MLM-3340(OP) 

(PATRAN user’s conference, Newport Beach, CA, 
USA, 2-6 Feb 1986) 

See SAND-85-2158C 

(IADC/SPE drilling conference, Dallas, TX, USA, 
10-12 Feb 1986) 

See LA-UR-85-4232 

(DOE/ANL training course, Gaithersburg, MD, 
USA, 24 Feb 1986) 

See UNI-SA-165 

(Western regional strain gage committee conference, 
Long Beach, CA, USA, 18-19 Feb 1986) 

See SAND-86-0349C 

(Conservation Foundation meeting on nature and 
extent of cross-media health problems, Washington, 
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11:20273 
11:20964 
11:20860 
11:20274 
11:21000 
11:19405 
11:21092 
11:21093 


11:21124 


11:21616 
11:21497 
11:21485 


11:21056 





GTFR- 


Report 
Mee 
GTFR- 
61 
HEDL- 
7480 
7556 
7562 
HEDL-SA- 
3060 
3170 
3182 
3313-FP 
3325-FP 
HETA- 
84-011-1567 
HHS/PUB/FDA- 
85-8238, 
85-8243 
HMI-P- 
1/ 85-HF-Prepr. 


3/ 85-HF-Prepr. 


IA- 
1390 
1401 
IAE- 
3839/ 7 
3857/ 8 
3864/ 1 
IAEA-CN- 
42/91 
IFEU- 
35-Ed.2 


IFSR- 

209 

224 

225 

226 

227 
IFTAR-LOP- 

53-1985 
IFU-B- 

12-84 


65/ 1983 


IFUSP-P- 
369 

IFVE-OEF- 
83-125 
84-187 

IFVE-OEIPK- 
84-77 
84-107 
85-63 


Availability 
Source 


NTIS, PC A05/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MFA 01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


See PB-86-113412/XAB 


See PB-86-113735/XAB 
See PB-86-114774/XAB 


NTIS PC E02; Available from NTIS as TIB/B85- 
14036 
NTIS PC E02; Available from NTIS as TIB/B85- 
14072 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AO01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 


See AECL-7764 


NTIS PC E02; Available from NTIS as TIB/B86- 
01748 


See DOE/ET/53088-209 
See DOE/ET/53088-224 
See DOE/ET/53088-225 
See DOE/ET/53088-226 
See DOE/ET/53088-227 


NTIS (US Sales Only), PC A02/MF A01 


Forschungszentrum Graz, Austria. Inst. fuer 
Umweltforschung 
Forschungszentrum Graz, Austria. Inst. fuer 
Umweltforschung 


NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOi 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01i 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Salvs Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF A01 
Republic 

Republic 


Ingenieurhochschule Zittau, German Democratic 
Republic 


Ingenieurhochschule Zittau, German Democratic 
Republic 


DE86006999 
DE86007001 
DE86006009 
DE86007426 
DE86007427 


DE86700835 


ERA-11/9 / 338R 


Abstract 
Number 


11:21739 


11:19925 
11:19222 
11:19950 


11:19853 
11:19885 
11:19966 
11:19223 
11:20850 


11:20900 


11:21038 
11:21017 


11:21486 


11:21504 


11:20275 
11:20483 


11:21644 
11:21740 
11:21382 


11:19186 


11:21094 


11:21640 
11:21732 
11:21641 
11:21642 
11:21643 


11:21645 
11:19406 


11:19407 


11:20812 


11:21307 
11:21267 


11:21308 
11:21268 
11:21269 


11:21309 


11:21383 
11:21384 
11:21310 
11:21311 
11:21312 
11:21313 
11:21565 
11:21314 
11:21315 
11:21385 
11:21316 


11:20033 
11:20178 


11:20034 


11:20037 





339R / ERA-11/9 


Report Availability 
Source 


ITUG-pre- 
NTIS PC EWissenschaftszentrum Berlin (Germany, 
F.R.). Internationales Inst. fuer Umwelt und 
Gesellschaft$TIB/B86-02878 PC: E02; Available 
from NTIS as TIB/B86-02878 


NTIS (US Sales Only), PC A02/MF A01 DE86700850 11:21741 
NTIS (US Sales Only), PC A03/MF AOl1 DE86751140 11:19800 


See JAERI-M-84-103 DE84901548 11:21430 
See JAERI-M-84-111 DE84901533 11:21514 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901027 11:19376 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901029 11:19140 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901030 11:19141 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901031 11:19378 
NTIS (US Sales Only), PC A02/MF A01; 1 DE86901035 11:21057 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE86901036 11:19906 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901038 11:21058 
NTIS (US Sales Only), PC A02/MF AO1 DE86901039 11:21059 
NTIS (US Sales Only), PC A04/MF AO}; 1 DE86901042 11:19089 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE86901043 11:19886 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE86900952 11:21270 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE86900958 11:21016 
NTIS (US Sales Only), PC A02/MF A01; 1 DE86900960 11:20592 


NTIS (US Sales Only), PC A02/MF A01 DE86700718 11:19090 
NTIS (US Sales Only), PC A02/MF A01 DE86701021 11:19926 
NTIS (US Sales Only), PC A17/MF A01 DE86780404 11:21254 


NTIS (US Sales Only), PC A02/MF A01 DE86700789 11:21621 
NTIS (US Sales Only), PC A02/MF AO1 DE86700902 11:21441 
NTIS (US Sales Only), PC A03/MF A01 DE86700890 11:21605 
NTIS (US Sales Only), PC A02/MF AOI DE86700790 11:21622 


NTIS (US Sales Only), PC A02/MF AOI DE86700970 11:20757 
NTIS (US Sales Only), PC A02/MF A01 DE86700882 11:21271 
NTIS (US Sales Only), PC A02/MF A01 DE86700903 11:21572 
NTIS (US Sales Only), PC A02/MF A01 DE86700805 11:21397 
NTIS (US Sales Only), PC A02/MF AOi DE86700879 ic 6S 
NTIS (US Sales Only), PC A02/MF A01 DE86700806 11:21598 
NTIS (US Sales Only), PC A03/MF AO! DE86700880 11:21326 
NTIS (US Sales Only), PC A03/MF AO1 DE86700799 11:21623 
NTIS (US Sales Only), PC A02/MF AOI DE86700911 11:21442 


NTIS (US Sales Only), PC A02/MF A01 DE86700972 11:20758 
NTIS (US Sales Only), PC A04/MF A01 DE86700913 11:21428 
NTIS (US Sales Only), PC A02/MF A01 DE86700916 11:21443 
DE86780235 11:19224 
DE86750712 11:21505 
DE86750710 | 11:21573 


DE86700852 11:21743 
DE86700821 11:21237 
DE86700845 11:21647 
DE86700829 11:21648 
DE86700830 11:21649 
DE86700836 11:21650 
DE86700843 11:21651 
DE86700840 11:21652 
DE86700848 11:21744 
DE86700841 11:21653 
DE86700831 11:21654 
DE86700832 11:21655 
DE86700833 11:21656 
DE86700842 11:21657 
DE86700844 11:21658 
DE86700837 11:21659 


Fesssauanstts 
PEEEEEEE: 
Saeeeces 


4 


DE86700765 11:20824 
T186006950 
DE86700824 





ITEP- 


Report 
Number 


ITEP- 
12(1984) 
18(1984) 
62(1984) 
99(1984) 
120(1984) 
122(1984) 

ITF- 

84-81-R 
84-130-R 
85-5-R 
ITP- 
84-122-E 
84-143-E 
84-150-E 
84-166-E 

IWR-RR- 
85-R-4 

JA- 

5761 

JAB- 
10343-TM2 

JAERI-! 
84-074 
84-085 
84-103 
84-106 
84-111 
84-113 
84-149 
84-158 
84-162 
84-164 
84-167 
84-172 
84-174 
84-176 
84-181 
84-183 
24-186 
84-188 
84-191 
84-193 
84-194 
84-196 
84-199 
84-200 
84-206 
84-207 
84-208 
84-209 
84-210 
84-212 
84-216 
84-218 
84-221 
84-222 
84-223 
84-228 
84-229 
84-230 
84-234 
84-235 
84-236 
84-238 
85-001 
85-008 

JINR- 
8-85-111 
9-85-113 
13-85-150 
16-85-121 
D-1-84-859 
B-1-84-354 
E-2-85-85 
E-2-85-167 
E-2-85-197 
E-2-85-227 
E-4-84-118 
E-4-84-602 
E-4-85-165 
E-11-84-692 
E-17-84-822 
R-1-84-328 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A0i 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-160633/4/XAB 
See AD-A-159744/2/XAB 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A17/MF AOI 
NTIS (US Sales Only), PC A0S/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A10/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC Al4/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales C aly), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A18/MF AOI 
NTIS (US Sales Only), PC A99/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A08/MF AO! 
NTIS (US Sales Only), PC A08/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO! 
NTIS (US Sales Only), PC A04/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


DE86007026 


DE86700995 
DE86780378 
DE84901548 
DE86701009 
DE84901533 
DE86700996 
DE86701022 
DE86700985 
DE86701023 
DE86701024 
DE86700988 
DE86701010 
DE86701011 
DE86701003 
DE86700977 
DE86701012 
DE86700838 
DE86700997 
DE86700849 
DE86700847 
DE86701004 
DE86701013 
DE86701014 
DE86701005 
DE86700834 
DE86700839 
DE86700998 
DE86700982 
DE86701015 
DE86700846 
DE86700891 
DE86701025 
DE86701006 
DE86701016 
DE86701007 
DE86700999 
DE86701000 
DE86700983 
DE86701017 
DE86701001 
DE86701018 
DE86701026 
DE86701028 
DE86701019 


DE86700974 
DE86700978 
DE86700969 
DE86700894 
DE86700887 
DE86700900 
DE86700874 
DE86700825 
DE86700809 
DE86700857 
DE86700906 
DE86700898 
DE86700859 
DE86701030 
DE86700808 
DE86700888 


ERA-11/9 / 340R 


Abstract 
Number 


11:21327 
11:21328 
11:21329 
11:21330 
11:21399 
11:21574 


11:21624 
11:21444 
11:21331 


11:21625 
11:21445 
11:21400 
11:21459 


11:19035 
11:20642 
11:20851 


11:19967 
11:21429 
11:21430 
11:19876 
11:21514 
11:19854 
11:19929 
11:19907 
11:19930 
11:19931 
11:19143 
11:19877 
11:19878 
11:19865 
11:20759 
11:19879 
11:21660 
11:19968 
11:21751 
11:21752 
11:19866 
11:19915 
11:19916 
11:19969 
11:21661 
11:21662 
11:19855 
11:19880 
11:19932 
11:21753 
11:21606 
11:19970 
11:19971 
11:19933 
11:19972 
11:19934 
11:19973 
11:19935 
11:19936 
11:19974 
11:19881 
11:19937 
11:19975 
11:19882 


11:20627 
11:20760 
11:20761 
11:21607 
11:21272 
11:21464 
11:21332 
11:21608 
11:21401 
11:21333 
11:21446 
11:21498 
11:21334 
11:21841 
11:21402 
11:21273 





341R / ERA-11/9 


Report 
Number 


R-1-85-89 
R-1-85-132 
R-2-84-435 
R-2-85-107 
R-2-85-140 
R-2-85-141 
R-2-85-179 
R-2-85-233 
R-2-85-240 
R-3-85-133 
R-4-85-70 
R-9-85-199 
JINR-R- 
3-85-187 
JPRS-USB- 
5-005 
Juel- 
1963 
Juel-Spez- 
310 


K- 
84-96U(R) 


5622 
K/PS- 

5042 
KA-TR- 


KAPL- 
KEK- 


84-7 
KFK- 
3990 


3992 


KFKI- 
1982-30 
1983-69 
1983-72 
1985-08 
1985-37 
1985-39 
1985-44 
1985-46 
1985-47 
1985-48 
1985-51 
84-12 

KMSF-U- 
1616C 
1620 
1670 
1678e 

KTH-KTR- 
85-23 

KTM/E-B- 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS, PC A08/MF AO1 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS PC E14; Available from NTIS as TIB/B86- 


01541 

See AD-A-159905/9/XAB 

NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
See AD-A-160567/4/XAB 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A0O1 


NTIS PC E02; Available from NTIS as TIB/B86- 


00325 


NTIS PC EKernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)$TIB/B86-02938 PC: E09; 


Available from NTIS as TIB/B86-02938 


NTIS (US Sales Only), PC A02/MF A01; 1 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Oniy), PC A03/MF A01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See STEV-BF-85-14 


DE86751375 


DE86700908 


DE86006484 
DE86006485 
DE86006481 
DE86006483 


DE86751164 


Abstract 
Number 


11:21274 
11:21577 
11:21403 
11:21335 
11:21626 
11:21627 
11:21336 
11:21628 
11:21337 
11:21481 
11:21465 
11:20765 


11:19938 
11:21071 
11:20550 


11:19225 


11:20847 
11:19142 
11:20922 
11:20848 
11:20276 


11:20737 
11:20738 
11:21609 
11:20800 
11:20766 
11:20767 
11:20801 
11:20825 
11:21240 


11:19148 


11:20664 


11:21404 
11:20574 
11:20665 
11:19867 
11:19918 
11:21610 
11:21241 
11:21629 
11:21338 
11:19868 
11:21405 


11:21578 
11:21754 
11:21755 
11:21756 
11:21757 


11:19408 


31 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86751186 11:20038 
KTM/E-D- 

60 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86751181 11:20136 

68 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86751182 11:20137 

72 NTIS (US Sales Only), PC A07/MF AOI; 1 DE86751183 11:20138 

73 NTIS (US Sales Only), PC A09/MF AO}; 1 DE86751184 11:20179 

76 NTIS (US Sales Only), PC A04/MF AO}; 1 DE86751185 11:20180 


KUNS- 
628 
674 

LA- 
9323-MS 
10281-MS 
10286-MS 
10353-MS 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


DE86900867 
DE86900865 


DE86007192 
DE85015370 
DE86007590 
DE85017956 


11:21406 
11:21339 


11:21125 
11:19149 
11:19334 
11:19381 





LA- ERA-11/9 / 342R 


Report Availabilit Abstract 
Number Source Y Number 
10512-PR NTIS, PC A07/MF AOI; 1 (GPO Dep.) .99: 11:21060 
10529-PR NTIS, PC A07/MF A01; 1 (GPO Dep.) 11:19371 
10543-MS NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: 11:21126 
10557-PR NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: 11:19382 
10561-MS NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: 11:21159 
10571-PR NTIS, PC A03/MF A01; 1 (GPO Dep.) 11:19383 
10577-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:21663 
10584-PR NTIS, PC A03/MF A01; 1 (GPO Dep.) 11:20982 
10590-M See NUREG/CR-4442 11:19994 
10591-PR NTIS, PC A02/MF AOI; 1 (GPO Dep.) 11:19900 
10606-C NTIS, PC A03/MF A01 (GPO Dep.) 11:20587 
10621-T NTIS, PC A07/MF A01; 1 (GPO Dep.) 11:20597 
10625-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:19892 
10628-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:20277 
LA 10640-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:20485 
-tr- 
85-41 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-8 NTIS, PC A02/MF A01 (GPO Dep.) 
LA-UR- 


85-3408 NTIS, PC A03/MF AO1 (GPO Dep.) 
85-3689 NTIS, PC A02/MF AO! - GPO (GPO Dep.) 
85-3739 NTIS, PC A02/MF A0i (GPO Dep.) 
85-3819 NTIS, PC A02/MF A01 (GPO Dep.) 
85-3933 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
85-4068 NTIS, PC A02/MF A01 (GPO Dep.) 
85-4140 NTIS, PC A02/MF AOI (GPO Dep.) 
85-4172 NTIS, PC A02/MF AOl (GPO Dep.) 
85-4174 NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
85-4232 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-4251 NTIS, PC A02/MF AOl (GPO Dep.) 
85-4393 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-4445 NTIS, PC A02/MF AOl (GPO Dep.) 
86-64 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-65 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
86-114 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-119 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
86-136 See DOE/TIC-4639 
86-211 NTIS, PC A02/MF AOI (GPO Dep.) 
86-249 NTIS, PC A02/MF AOl (GPO Dep.) 
86-382 NTIS, PC A02/MF A0i (GPO Dep.) 
86-383 NTIS, PC A02/MF A0i (GPO Dep.) 
86-502 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-568 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-614 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
86-615 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-616 NTIS, PC A02/iMF A01; 1 (GPO Dep.) 
86-628 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-648 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
86-680 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

86-787 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-789 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 11:20445 
86-798 NTIS, PC A02/MF A0i (GPO Dep.) 11:21759 
ca” NTIS (US Sales Only), PC A03/MF AO! 11:21611 
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NTIS, PC A03/MF A01; 1 (GPO Dep.) 
19226 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 
NTIS, PC A10/MF A001; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC All/MF A01; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A12/MF A01; 1 (GPO Dep.) 
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Report 
Number 


20964 
LUTKDH/TKKT- 

1002-1-169 
MDC-G- 

7852-06/ 82 

8502-Bk.1 

8502-Bk.3 

9705-Sect.9 
MDC-H- 

0130-Vol. 1-Sect.1 
MHD-III- 


85-3154-1 


251 
NDRL- 

2820 
NEANDC(J)- 

99/ AU 

102/ U 
NHL- 


284123 
NIBR-R- 


Availability 
Source 


NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A08/MF AOI; 1 


See DOE/SF/10499-T 123 
See DOE/SF/10499-T91 
See DOE/SF/10499-T93 
See DOE/SF/10499-T 156 


See DOE/SF/10499-T159 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC 4.02/MF AOI; 1 


See PB-86-107869/XAB 
See PB-86-107661/XAB 


See STEV-VIND-85-6 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS PC E11; Available from NTIS as TIB/B85- 
14344 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 


See AD-A-159799/6/XAB 
See AD-A-160505/4/XAB 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0Oi 
NTIS, PC A05/MF A01 
NTIS, PC A08/MF AOI 
NTIS, PC A09/MF A01 
NTIS, PC A02/MF A02 
NTIS, PC A03/MF AO1 
NTIS, PC A21/MF AO1 
NTIS, PC A18/MF AO1 
NTIS, PC A05/MF A0i 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A01 
NTIS, PC A18/MF AOl 
NTIS, PC A02/MF AOi 


See DOE/NASA-20320-69 E 1.99: 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) E 1.99: 


See PB-86-110855/XAB 
See N-86-11363 


See AD-A-160629/2/XAB 


See DOE/ER/00038-2820 E 1.99: 


See JAERI-M-84-103 
See JAERI-M-84-111 


NTIS (US Sales Only), PC AOS/MF A01; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


DE86007424 
DE86751154 
DE86000703 
DE86001382 
DE86001384 
1186000671 

DE86001390 
DE86007024 


DE86007253 
DE86007599 


DE86901044 


DE86751150 


DE86001758 
DE86001759 
DE86005027 
DE86006325 
DE86007399 
DE86007401 
DE86007526 
DE86007347 
DE86007348 


DE86006657 


DE86007175 


DE86006404 


DE84901548 
DE84901533 


DE86751062 
DE86751058 


DE86900824 


Abstract 
Number 


11:20575 
11:20965 


11:19526 
11:19524 
11:19525 
11:19527 


11:19528 
11:20101 


11:20845 
11:20433 


11:20487 


11:19125 
11:20884 


11:19649 


11:21011 
11:20576 
11:20840 
11:20488 
11:20552 
11:20434 
11:20283 
11:19228 
11:19229 


11:20876 


11:19516 


11:20611 
11:20613 


11:19425 
11:21242 
11:20284 
11:20241 
11:21201 
11:21202 
11:21203 
11:20285 
11:20410 
11:20415 
11:20450 
11:21118 
11:20287 
11:19454 
11:20416 
11:20390 
11:19455 
11:20705 
11:21204 
11:19518 


11:19663 
11:20144 
11:21243 
11:21118 
11:21166 
11:20591 


11:21430 
11:21514 


11:19092 
11:20028 


11:21290 
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Number Source Category Number 


NMERDI- 
2-72-4627 NTIS, PC A03/MF AOI; 1 - NMERDI, University 11:20451 
of New Mexico, 457 Washington S.E., Albuquerque, 
N.M. 87109 
2-73-4627 NTIS, PC A03/MF AOI; 1 - NMERDI Univ. of 11:19801 
New Mexico, 457 Washington SE, Albuquerque, NM 
87108 
NOAA-TR-ERL- 
428-ARL-8 See PB-86-109584/XAB 11:20889 
NOSC/TR- 
1050 See AD-A-160748/0/XAB 11:20959 
NP- 
900843 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86900843 11:21826 
901054 NTIS (US Sales Only), PC A17/MF A0l; 1 DE86901054 11:19230 
6007390 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86900936 11:19097 
6751139 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86751139 11:20708 
6751141 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86751141 11:20070 
6751142 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86751142 11:20071 
6751143 NTIS (US Sales Only), PC A02/MF AO01 DE86751143 11:20095 
6751147 NTIS (US Sales Only), PC A10/MF AOI; 1 DE86751147 11:20022 
6751209 NTIS (US Sales Only), PC A12/MF AOI; 1 DE86751209 11:20966 
6751211 NTIS (US Sales Only), PC A06/MF AO}; 1 DE86751211 11:21161 
6751212 NTIS (US Sales Only), PC A05/MF AOI; 1 DE86751212 11:19434 
6751216 NTIS (US Sales Only), PC A99/MF AOI; 1 DE86751216 11:19040 
6751225 NTIS (US Sales Oniy), PC A07/MF AOI; 1 DE86751225 11:20145 
6751226 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86751226 11:19592 
6751228 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86751228 11:19593 
6751376 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86751376 11:19657 
6751382 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86751382 11:20229 
6900207 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86900207 11:20146 
6900340 SOMED, Box 6282, Univ. of Alabama, University 186900340 11:19024 
(Tuscaloosa), AL 35486, $3.00 
6900385 SOMED, Box 6282, Univ. of Alabama, University TI86900385 11:19117 
(Tuscaloosa), AL 35486, $3.00 
6900386 SOMED-Box 6282, Univ. of Alabama, University T186900386 11:19044 
(Tuscaloosa), AL. 35486 
6900468 NTIS, PC A05/MF AOI; 1 DE86900468 11:19634 
6900586 Alaska Power Authority, Box 190869, Anchorage, TI86900586 11:20074 
AK 99519-0869 
Alaska Power Authority, P.O. Box 190869, 1186900587 11:20084 
Anchorage, AL 99519-0869 
Hawaii Natural Energy Inst., Honolulu, Hawaii 186900812 11:20096 
96804 
NTIS (US Sales Only), PC A09/MF AOI; 1 11:21291 
NTIS (US Sales Only), PC A09/MF AOI; 1 11:21827 
NTIS, PC A0S/MF A0i 11:20048 
SOMED, Box 6282, University of Alabama, 11:19025 
University (Tuscaloosa), AL 35486, $3.00 
NTIS (US Sales Only), PC A02/MF AOI; 1 11:21135 
Nippon Atomic Industry Group Co., LTD 13-12, 11:19888 
Mita 3-Chrome, Minato-ku, Tokyo, Japan 
Westinghouse Electric Corp., Environmental Systems 11:19103 
Dept., Pittsburgh, PA 
NTIS, PC A02/MF AO}; 1 11:20181 
NTIS (US Sales Only), PC A0S/MF AOI; 1 11:19231 
NTIS, PC A09/MF AOI; 1 11:19232 
NTIS (US Sales Only), PC A03/MF AOI; 1 11:21828 
NRL-F- 
62 NTIS (US Sales Only), PC A02/MF AOI; 1 11:20945 
ot NTIS (US Sales Only), PC A02/MF AOI; 1 11:20923 
NRL-MR- 
5657 See AD-A-160763/9/XAB 11:21167 
5669 See AD-A-160631/8/XAB 11:20646 
NRRI- 
11 Cleveland State Univ., College of Urban Affairs, 11:20066 
Cleveland, OH 44115 
NUREG- 


0020-Vol.9-No.12 NTIS, PC A19/MF A01 - GPO TI86900707 11:19979 
0430-Vol.6-No.1 NTIS, PC A02/MF A01 - GPO TI86900916 11:19373 
0748-Vol.5-No.11 NTIS, PC Al4/MF A01 - GPO T186900813 11:19893 
1031-Suppl.5 NTIS, PC A04/MF AO! - GPO 1186901014 11:19980 
1159 NTIS, PC A03/MF AOi - GPO 186900625 11:19349 
1176 NTIS, PC A21/MF AOl - GPO T186900919 11:19869 
1182 NTIS, PC A24/MF AOI - GPO T186901007 11:19870 
1190 NTIS, PC A09/MF AOl - GPO T186900588 11:19981 
1195 NTIS, PC A08/MF A01 - GPO 186901022 11:19982 
NUREG/CP- 
0072-Vol.2 NTIS, PC A25/MF A01 - GPO 186007445 11:19983 
0072-Vol.3 NTIS, PC A19/MF AOl - GPO T186007438 11:19984 
0072-Vol.4 NTIS, PC A20/MF A0Ol - GPO 1186007696 11:19985 
0072-Vol.5 NTIS, PC A20/MF AOI - GPO 1186007697 11:19986 
0072-Vol.6 NTIS, PC A19/MF A0l - GPO 186007698 11:19987 
NUREG/CR- 
2907-Vol.3 NTIS, PC A10/MF A01 - GPO 186006867 11:19922 
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4078 NTIS, PC A08/MF A0O1 - GPO 11:20676 
4164 NTIS PC E08/MF $9.00 - GPO 11:19988 
4188-Vol.2 NTIS, PC A05/MF A0Ol - GPO 11:19847 
4219-Vol.2 NTIS, PC All/MF AOl - GPO 11:20288 
4223 NTIS, PC AC7/MF A01 - GPO 11:20289 
4238 NTIS, PC A03/MF A01 - GPO 11:19908 
4279-Vol.1 NTIS (US Sales Only), PC A07/MF A01 - GPO 11:19909 
4289 NTIS, PC Al2/MF A01 - GPO 11:19989 
4293 NTIS, PC A03/MF A0O1 - GPO 11:19910 
4337 NTIS, PC A03/MF A01 - GPO 11:19871 
4359 NTIS, PC A08/MF AOl - GPO 11:19990 
4363 NTIS, PC A02/MF AO! - GPO 11:20628 
4366 NTIS, PC A03/MF A01 - GPO 11:19911 
4371 NTIS, PC A06/MF A01 - GPO 11:20666 
4372 NTIS, PC A03/MF A01 - GPO 11:19991 
4379-Vol.2 NTIS, PC A05/MF A01 - GPO 11:20452 
4386 NTIS, PC A04/MF AO1 - GPO 11:19992 
4420 NTIS, PC A09/MF A01 - GPO 11:19993 
4442 NTIS, PC Al4/MF A0O1 - GPO 11:19994 
4450 NTIS, PC A07/MF A01 - GPO 11:19233 
4460 NTIS, PC A03/MF A01 - GPO 11:19872 
4469-Vol.1 NTIS, PC A04/MF AO1 - GPO 11:19856 
4472 NTIS, PC A04/MF A01 - GPO 11:19912 

NTIS, PC A09/MF AOi - GPO 11:19234 

NTIS, PC A05/MF A01i - GPO 11:19235 

NTIS, PC A03/MF AO! - GPO 11:20290 


NTIS, PC A09/MF A01 - GPO T185901897 11:20382 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 99: DE86006931 11:21061 


NTIS (US Sales Only), PC A03/MF A01; 1 DE86900501 11:20147 
NTIS (US Sales Only), PC A02/MF A01 DE86900503 11:20210 


NTIS (US Sales Only), PC A03/MF A01; 1 DE86900505 11:20244 
NTIS (US Sales Only), PC A03/MF A01; 1 DE86900506 11:19121 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE85901855 11:20192 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE86900423 11:20160 


Minerals Management Service, Alaska, OCS, P.O. TI86900515 11:19104 
Box 1159, Anchorage, AL 99510 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86007095 11:20085 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86007062 11:19421 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE86006760 11:19236 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86007040 11:20086 
NTIS, PC A08/MF A0i (GPO Dep.) DE86006779 11:20247 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86007073 11:21095 
NTIS, PC A10/MF A0O1; 1 (GPO Dep.) DE86007068 11:20491 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86007064 11:20148 

NTIS, PC A02/MF AO1 (GPO Dep.) DE86006764 11:19150 

NTIS, PC A03/MF AO! (GPO Dep.) DE86007884 11:21761 

NTIS, PC A0S/MF AOI (GPO Dep.) DE86007876 11:18996 

114 See DOE/ER-0045/15 DE86007874 11:21730 
ORNL/Sub- 


83-13817/ 2-01 NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86006733 11:18997 
83-13817/ 3-01 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE86006734 11:19137 


83-44374/ 1/ Vol.2 


8962 
9369 
9496 
9570/ V2 
9593/ V2 
9655 
9680/ P1 
9683 
9684 
9721 


9749 
9788 


9830 


NTIS, PC A18/MF AOI; 1 (GPO Dep.) 


NTIS, PC A13/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
See NUREG/CR-4188-Vol.2 
See NUREG/CR-4219-Vol.2 
NTIS, PC A08/MFA 01; 1 (GPO Dep.) 
NTIS, PC A03/MF A0Ol (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep. 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF A001; 1 (GPO Dep. 
NTIS, PC A07/MF A01; 1 (GPO Dep. 
Dep. 
Dep. 


) 
) 
) 
) 
) 


NTIS, PC A04/MF AOI; 1 (GPO 
NTIS, PC A0S/MF A01; 1 (GPO 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
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DE86007071 


DE86006770 
DE86007077 
DE86006763 


11:19827 


11:20149 
11:21664 
11:19237 
11:19847 
11:20288 
11:20629 
11:19238 
11:20928 
11:19350 
11:19456 
11:20607 
11:20967 
11:20929 
11:21665 
11:20019 
11:20651 
11:19239 
11:19151 
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9857 
9866/ Ri 
9900 
9907 
9923 
9941 
9944 


OTA-ITE- 


248 
OTA-O- 
171 
171 


OTA-TM-ISC- 


30 
OU-NPL- 
23/ 84 
35/ 84 
45/ 84 
68/ 84 
16/ 84 


84-207349 

86-100658/ XAB 
86-101060/ XAB 
86-101706/ XAB 
86-102324/ XAB 
86-102654/ XAB 
86-102860/ XAB 
86-103041/ XAB 
86-103157/ XAB 
86-104247/ XAB 
86-104353/ XAB 
86-104775/ XAB 
86-106101/ XAB 
86-107034/ XAB 
86-107356/ XAB 
86-107364/ XAB 
86-107612/ XAB 
86-107638/ XAB 
86-107661/ XAB 
86-107711/ XAB 
86-107869/ XAB 
86-108263/ XAB 
86-108354/ XAB 
86-108644/ XAB 
86-108800/ XAB 
86-108818/ XAB 
86-109089/ XAB 
86-109097/ XAB 
86-109105/ XAB 
86-109485/ XAB 
86-109584/ XAB 
86-109790/ XAB 
86-110046/ XAB 
86-110269/ XAB 
86-110277/ XAB 
86-110285/ XAB 
86-110293/ XAB 
86-110483/ XAB 
86-110707/ XAB 
86-110715/ XAB 
86-110772/ XAB 
86-110780/ XAB 
86-110855/ XAB 
86-110921/ XAB 
86-110939/ XAB 
86-111218/ XAB 
86-111630/ XAB 
86-111648/ XAB 
86-111705/ XAB 
86-112323/ XAB 
86-112471/ XAB 
86-113008/ XAB 
86-113107/ XAB 
86-113412/ XAB 
86-113735/ XAB 
86-114089/ XAB 
86-114097/ XAB 
86-114105/ XAB 
86-114147/ XAB 
86-114774/ XAB 
86-115169/ XAB 
86-115201/ XAB 
86.115219/ XAB 


NTIS, PC A06/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AO1; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 


GPO* 


GPO* 
See PB-86-116852/XAB 


See PB-86-113008/XAB 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS 

NTIS, PC A04/MF A0Ol1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A09/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A15/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A15/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A08/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A99/MF AOI 
NTIS, PC Al3/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A09/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A15/MF A0i 
NTIS, PC A99/MF AOI 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A08/MF AOi 
NTIS, PC A03/MF AOI 
NTIS, PC A0S/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC Al1/MF A0Ol1 
NTIS MF AOl 

NTIS, PC A03/MF AOI 
NTIS, PC A06/MF A0O1 
NTIS, PC A08/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A08/MF A0i 
NTIS, PC A02/MF AOI 
NTIS, PC All/MF A01 
NTIS, PC A09/MF AOI 
NTIS, PC A10/MF A01 
NTIS, PC A03/MF A0Ol 
NTIS, PC A04/MF AOl 
NTIS, PC A07/MF AO1 
NTIS, PC A08/MF AO1 


DE8670090i 
DE86700912 
DE86700909 
DE86700899 
DE86700910 


11:20934 
11:20553 
11:19939 
11:18964 
11:20630 
11:20554 
11:20072 


11:20049 


11:19240 
11:19241 


11:20056 


11:21358 
11:21292 
11:21492 
11:21589 
11:21590 


11:20968 
11:20182 
11:20969 
11:20877 
11:20878 
11:20879 
11:20183 
11:19837 
11:20880 
11:20881 
11:20709 
11:20184 
11:20957 
11:20882 
11:20042 
11:20043 
11:20926 
11:20883 
11:20884 
11:20970 
11:19125 
11:20885 
11:19058 
11:20886 
11:20887 
11:20888 
11:21033 
11:21034 
11:21035 
11:21012 
11:20889 
11:20983 
11:20890 
11:20891 
11:19138 
11:21127 
11:20892 
11:19032 
11:20893 
11:20631 
11:20894 
11:20895 
11:21243 
11:20896 
11:20211 
11:20897 
11:20898 
11:19041 
11:20899 
11:20185 
11:20044 
11:20056 
11:20971 
11:20900 
11:21038 
11:20901 
11:20902 
11:20903 
11:20904 
11:21017 
11:19831 
11:20905 
11:20906 
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Report Availability Abstract 
Number Source Number 


86-115342/ XAB 
86-115359/ XAB 
86-116035/ XAB 
86-116720/ XAB 
86-116779/ XAB 
86-116852/ XAB 
86-117157/ XAB 
86-117165/ XAB 
86-119567/ XAB 
86-119575/ XAB 
86-122595/ XAB 
86-122611/ XAB 
86-123627/ XAB 
86-920900/ XAB 


NTIS, PC A06/MF AO01 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF E01 
NTIS, PC A04/MF A01 
NTIS, PC A16/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A10/MF AOi 
NTIS, PC A05/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AOl 


11:20243 
11:19091 
11:19457 
11:18998 
11:20972 
11:19241 
11:19832 
11:20973 
11:18999 
11:20907 
11:20908 
11:20909 
11:19133 


NTIS, PC A02/MF AOl 11:21115 

PFC/CP- 

86-2 See DOE/ET/S51013-169 .99: DE86006975 11:21731 

PNCT-J- 

— NTIS (US Sales Only), PC A02/MF A0i DE86701020 11:19889 
5214 NTIS, PC A03/MF AO1 (GPO Dep.) 
5356 NTIS, PC A09/MF A01; 1 (GPO Dep.) 
5429 See NUREG/CR-4289 


DE86007479 11:19026 
DE86007256 11:19351 
TI86007814 11:19989 
5452 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86007745 11:19160 
5456 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86007480 11:19161 
5479-Vol.1 See NUREG/CR-4279-Vol.1 T1I86007428 11:19909 
5544 See NUREG/CR-4386 T186004497 11:19992 
5571 NTIS, PC All/MF AOI; 1 (GPO Dep.) DE86006322 11:19162 
5618 NTIS, PC Al4/MF AOI; 1 (GPO Dep.) DE86007402 11:19426 
5625 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86007251 11:20974 
5650 See DOE/CH-19 DE86007740 11:20387 
5683 NTIS, PC A03/MF A01 (GPO Dep.) DE86007191 11:20453 
5684 NTIS, PC Al2/MF A01; 1 (GPO Dep.) DE86007751 11:21128 
5685 NTIS, PC AG4/MF AO1; 1 (GPO Dep.) DE86007252 11:20975 
$711-Vol.1 See NUREG/CR-4469-Vol.1 T186006885 11:19856 
$717 See NUREG/CR-4472 186006418 11:19912 
5738 NTIS, PC A03/MF AOI; 1 DE86007199 11:19242 
5747 NTIS, PC A04/MF AO1; 1 (GPO Dep.) DE86007449 11:19163 
5765 NTIS, PC A03/MF A01 (GPO Dep.) DE86007746 11:19164 
5776 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86007450 11:20150 
5795 NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86007741 11:20946 
PNL-SA- 
10891 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
11275 NTIS, PC A02/MF A01 (GPO Dep.) 
12470 NTIS, PC A02/MF A0i (GPO Dep.) 
12506 NTIS, PC A03/MF A01 (GPO Dep.) 
12759 NTIS, PC A02/MF A0O1 (GPO Dep.) 
12935 NTIS, PC A03/MF A01 (GPO Dep.) 
13169 NTIS, PC A02/MF A0i (GPO Dep.) 
13187 NTIS, PC A02/MF A01 (GPO Dep.) 
13265-S NTIS, PC A02/MF A0i - GPO 
13322 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
13399 See UNI-SA-155 
13503 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13593 NTIS, PC A02/MF A0O1 (GPO Dep.) 
13604 NTIS, PC A02/MF A0O1 (GPO Dep.) 
13657 NTIS, PC A02/MF AOI (GPO Dep.) 
13664 NTIS, PC A02/MF A01 (GPO Dep.) 
13666 NTIS, PC A02/MF A01 (GPO Dep.) 
13670 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
13764 NTIS, PC A02/MF A0l; 1 (GPO Dep.) 
PNL-TR- 
454 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
PPA-C- 
2 NTIS (US Sales Only), PC A03/MF A01 11:19940 
PPPL- 
2273 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A001; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


mimi 
3 $3 


— 


tod tod ed dd 
8823333 


— a 


DE86007784 11:19165 
DE85016612 11:20947 
DE86007781 11:20930 
DE85017862 11:21079 
DE85017901 11:21062 
DE86004876 11:20555 
DE86004858 11:20291 
DE86007726 11:21098 
186007787 11:19352 
DE86007723 11:19166 
DE86006413 11:19357 
11:20632 
11:21063 
11:21064 
11:21065 
11:21066 
11:19167 
11:21067 
11:20186 
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E 
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—_ 


11:20295 


11:21666 
11:21667 
11:21762 
11:21668 
11:21669 
11:21670 
11:21763 
11:21671 
11:21764 
11:21672 
11:21765 


map 
SSSSSSSS3% 


See KFK-3990 11:19148 
See AD-A-160357/0/XAB 11:21597 
NTIS (US Sales Only), PC A02/MF AOl 11:20739 


NTIS (US Sales Only), PC A02/MF A01 11:21407 
NTIS (US Sales Only), PC A03/MF A01 11:21408 
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502-4 


REPT- 

85.37 
RERF-TR- 

5-83 

12-82 

3849 

3864 

3872 
RHO-BW-SA- 

470-P 

511-P 
RHO-RE-MA- 

15-P 
RHO-RE-ST- 

30-P 
RIFP- 

475 

487 

490 

496 

501 

503 

504 
RISO-M- 

2451-Pt.1 

2507 

2521 
RISO-R- 

522 
RRC- 

67 

69 

71 


72 

SAIC- 
84/ 1402 
84-1429 

SAN- 
0499-50-Bk.1 
0499-50-Bk.3 
0499-51-06/ 82 
0499-82-Sect.9 
0499-860-Vol.1-Sect.1 

SAND- 
78-0344-J 
83-2048 
83-7458 
84-0036 
84-2625 
85-0705C 
85-0707 
85-0861C 
85-1042C 
85-1175 
85-1403C 
85-1405C 
85-1462C 
85-1465C 
85-1467 
85-1476 
85-1528C 
85-1563 
85-1589C 
85-1594 
85-1631C 
85-1652C 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


See PB-86-110277/XAB 


Nuclear Regulatory Commission, Washington, DC 
20555 

US Nuclear Regulatory Commission, Washington, 
DC 20555 

US Nuclear Regulatory Commission, Washington, 
DC 20555 

US Nuclear Regulatory Commission, Washington, 
DC 20555 


See PB-86-108644/XAB 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A23/MF AO; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI 


NTIS (US Sales Only), PC A0S/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


See AD-A-160565/8/XAB 
See AD-A-160628/4/XAB 


See DOE/SF/10499-T91 
See DOE/SF/10499-T93 
See DOE/SF/10499-T 123 
See DOE/SF/10499-T 156 
See DOE/SF/10499-T159 


NTIS, PC A02/MF A01 - GPO 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/A AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4420 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 - GPO 

NTIS, PC A03/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
See NUREG/CR-4337 

NTIS, PC A02/MF AO1 - GPO 

NTIS, PC A02/MF AOl - GPO 


— ot et ee 


$8 SSSSs3sess SSsss 


On MMM a 


oe 


DE86700812 
DE86700813 
DE86700814 
DE86700881 
DE86700893 
DE86700883 


DE86007108 
DE86007109 


DE86007585 
DE86006160 
DE86004924 


DE86006409 
DE86004830 


DE86005694 
DE86006457 


DE86900881 
DE86900879 
DE86900882 
DE86900876 
DE86900874 
DE86900872 
DE86900873 


DE86751136 
DE86751135 
DE86751137 


DE86751138 


DE86900929 
DE86900931 
DE86900934 
DE86900933 


DE86001382 
DE86001384 
DE86000703 
186000671 

DE86001390 


T186006905 

DE86006539 
DE86007407 
DE86007409 
DE86006653 
DE85016168 
T186007440 

DE86006493 
DE86003728 
DE86007246 
DE86007146 
DE86007395 
DE86006495 
DE86004218 
DE86002591 
DE86007403 
1186004612 

DE86007242 
DE86003719 
TI86005974 

T186004216 

186004611 


11:21409 
11:21410 
11:21411 
11:21293 
11:21613 
11:21591 


11:19138 
11:19857 
11:19894 
11:21018 
11:19995 


11:20886 


11:21068 
11:21069 


11:19243 
11:20834 
11:20633 


11:19336 
11:21149 


11:19244 
11:19245 


11:21412 
11:21359 
11:21371 
11:21360 
11:21413 
11:21361 
11:21362 


11:19802 
11:19803 
11:19804 


11:20861 


11:20910 
11:20556 
11:20599 
11:20492 


11:20843 
11:20645 


11:19524 
11:19525 
11:19526 
11:19527 
11:19528 


11:20435 
11:21150 
11:21136 
11:19353 
11:19354 
11:20698 
11:19993 
11:21252 
11:20454 
11:20634 
11:20455 
11:20456 
11:19053 
11:20667 
11:19551 
11:19246 
11:19996 
11:19247 
11:21842 
11:19871 
11:19997 
11:19998 
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Report Availability istributi Abstract 
Number Source Number 
85-1658C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 11:19552 
85-1664C NTIS, PC A02/MF A01 - GPO 11:19999 
85-1722 NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:19355 
85-1726C NTIS, PC A02/MF A0i - GPO 11:20000 
85-1729 NTIS, PC A09/MF AO; 1 (GPO Dep.) 11:21162 
85-1749C NTIS, PC A02/MF A01 - GPO (GPO Dep.) .99: 11:20001 
85-1818C NTIS, PC A02/MF A0Ol - GPO 11:20002 
85-1926C NTIS, PC A02/MF A011; 1 (GPO Dep.) 99: 11:21151 
85-1949C NTIS, PC A02/MF AO01 (GPO Dep.) 
85-1987C NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
85-1989C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
85-2032C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-2123C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
85-2149 NTIS, PC A02/MF A0Oi (GPO Dep.) 
85-2158C NTIS, PC A02/MF A01 (GPO Dep.) 
85-2196 See NUREG/CR-4460 
85-2267 NTIS, PC A04/MF A01 (GPO Dep.) 
85-2356 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
85-2390C NTIS, PC A02/MF A01 (GPO Dep.) 
85-2414C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-2415C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-2416C NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
85-2429 NTIS, PC A04/MF A011; 1 (GPO Dep.) 
85-2465 NTIS, PC A10/MF A01; 1 (GPO Dep.) 
85-2476C NTIS, PC A02/MF AO1 (GPO Dep.) 
85-2561C NTIS, PC A02; 3 
85-2617C NTIS, PC A02/MF AOl (GPO Dep.) 
85-2672 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
85-2700C NTIS, PC A02/MF A0O1 - GPO 
85-2794C NTIS, PC A02/MF A01 (GPO Dep.) 
85-2800 NTIS, PC A06/MF A01; 1 (GPO Dep.) 
85-2815C NTIS, PC A02/MF A01 (GPO Dep.) 
85-2844C NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
85-7006 NTIS, PC A07/MF A01; 1 (GPO Dep.) 
85-7014 NTIS, PC A05/MF A01; 1 (GPO Dep.) 
85-7215 NTIS, PC A06/MF A0O1; 1 (GPO Dep.) 
85-7245 NTIS, PC A02/MF A011; 1 (GPO Dep.) 
85-7245C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-7263 NTIS, PC A22/MF AOI; 1 (GPO Dep.) 
85-8028 NTIS, PC A04/MF A01; 1 (GPO Dep.) 
85-8241 NTIS, PC A23/MF AOI; 1 (GPO Dep.) 
85-8250 NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
86-0006C NTIS, PC A03/MF A01; 1 (GPO Dep.) 
86-0014C NTIS, PC A02/MF A01 (GPO Dep.) 
86-0042C NTIS, PC A02/MF AOl1 
86-0091C NTIS, PC A02/MF A011; 1 (GPO Dep.) 
86-0111C NTIS, PC A02/MF A01 (GPO Dep.) 
86-0205C NTIS, PC A07; 3 
86-0210C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-0222C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0349C NTIS, PC A02; 3 
86-0407C NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
86-0489C NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
—_- NTIS, PC A04/MF AOI (GPO Dep.) 
170 NTIS (US Sales Only), PC A04/MF AOI; i DE86751144 11:20151 
SERI/SP- 
231-2863 NTIS, PC A0S5/MF A01i (GPO Dep.) .99: DE86006992 11:19459 
SERI/STR- 
211-2824 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) .99: DE85016894 11:19460 
211-2825 NTIS, PC A04/MF AOi (GPO Dep.) DE86004422 11:19461 
211-2888 NTIS, PC A03/MF A01 (GPO Dep.) DE86004421 11:19462 
SERI/TP- 
253-2819 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85016885 11:19555 


—_ ee _ > 


11:19000 
11:19578 
11:19519 
11:20835 
11:19553 
11:19554 
11:21152 
11:20292 
11:20577 
11:20578 
11:19805 
11:19110 
11:19858 
11:20836 
11:20493 
11:21766 
11:21843 
11:19520 
11:19458 
11:21163 
11:19374 
11:19375 
11:21129 
DE86007747 11:20706 
DE86006320 11:19530 
DE86006651 11:19531 
DE86004915 11:20668 
DE86006498 11:19806 
186006491 : 11:20003 
DE86006235 11:19168 
DE86005625 11:20458 
DE86006233 11:20459 
DE86005890 11:20699 
DE86007142 11:19169 
DE86006469 11:20678 
DE86007701 11:21767 
DE86007816 11:19249 
DE86007836 11:20494 
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253-2602 NTIS, PC A03/MF A0O1 (GPO Dep.) DE86004423 11:19539 
253-2604 NTIS, PC A03/MF A01 (GPO Dep.) DE86004419 11:19540 
253-2605 NTIS, PC A03/MF A01 (GPO Dep.) DE86004418 11:19541 
162-85-05-131 NTIS PC E02; Available from NTIS as TIB/B86- 11:21244 


00302 

SKI-B- 

22-83 NTIS (US Sales Only), PC A06/MF AOI 11:20004 

24-82 NTIS (US Sales Only), PC A04/MF AOI 11:19917 
SLAC-CN- 

238 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

316 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

317 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
SLAC-PUB- 

3734 NTIS, PC A02/MF A01 (GPO Dep.) 

3818 NTIS, PC A02/MF AO! (GPO Dep.) 
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LBL—19571 
LBL—20108 
SAND—86-0210C 
SAND—85-2032C 
EFI—85/13 
EFI—85-63 
LBL—20176 
SAND—85-1729 
LBL—20564 
LA-UR—86-64 
LA-UR—86-65 
DOE/ET/53088—225 
LA-UR—86-114 
LA-UR—86-119 
LA-UR—86-211 
LA-UR—86-249 
LA-UR—86-382 
LA-UR—86-383 
DOE/CH—4-Exec.Summ. 
DOE/CH—5-Exec.Summ. 
DOE/CH—8-Exec.Summ. 
DOE/OR/21400—T220 
CONF-860420—1 
CONF-851202—7 
CONF-860137—2 
CONF-851185-—9 
CONF-8604120—2 
CONF-8604116—1 
DOE/ER/10569—T4 
CONF-8505239—1 
CONF-780185—1 
SAND—85-2465 
RFP—3864 
UCRL—15745 
CONF-860421—1 
CONF-860317—8 
GJ/TMC—08-Ed.2 
DOE/FE/60181—186 
CONF-860203—8 
CONF-860203—9 
CONF-860203—11 
CONF-860203—10 
CONF-851260—2 
CONF-860317—9 
CONF-860479—4 
DOE/ER/30078—T1 
SAND—86-0205C 
SAND—86-0091C 
BNL—37505 
BNL—37326 
BNL—37412 
BNL—37563 
DOE/FE/60181—191 
LBL—19776 
LBL—19232 
LBL—20506 
UCRL—15746 
UCRL—15743 
UCRL—15742 
DOE/S—0042 
FNAL-TM—1374 
DOE/RW—0046 
SAND—85-8241 
PNL—5571 
MLM—3331 
SAND—85-2429 
LBL—20745 


File No. 


DE86006335 
DE86006341 
DE86006344 
DE86006349 
DE86006389 
DE86006395 
DE86006396 
DE86006397 
DE86006399 


DE86006712 
DE86006720 
DE86006723 
DE86006727 
DE86006731 
DE86006733 
DE86006734 
DE86006737 
DE86006747 
DE86006757 
DE86006758 
DE86006760 
DE86006761 


Report No. 


LBL—20749 
K/PS—5042 
DOE/ER/40048—149 
DOE/ER/10918—T1 
BNL—51954 
DOE/ER/10361—4-Pt.2 
DOE/ER/10361—4-Pt.3 
DOE/ER/10361—T3 
DOE/ER/13296—2 
DOE/FE/60181—190 
DOE/ER/00038—2820 
RHO-BW-SA—470-P 
UNI-SA—152 
UNI-SA—155 
UNI-SA—164 
DOE/ER/01316—T2 
DOE/PC/70788—T4 
DOE/ER/10981—4 
DOE/ER/40031—3 
BNL—37621 
LBL—20750 
LBL—20817 
CONF-860302—2 
CONF-860414—1 
RHO-RE-ST—30-P 
SAND—85-7245C 
SAND—86-0349C 
SAND—85-2390C 
DOE/TIC—4639 
DOE/ER/10361—T6 
CONF-790606—10 
KMSF-U—1670 
KMSF-U—1678e 
KMSF-U—1616C 
KMSF-U—1620 
HEDL-SA—3325-FP 
SAND—85-0861C 
SAND—85-1462C 
SAND—86-0014C 
SAND—85-2617C 
DOE/ER/40001—41 
DOE/DR/00789—T15 
Y/DW—580 
BDX—613-3410 
CONF-750275—Suppl. 
UCRL—93457 
UCRL—92544 
UCRL—92548 
SAND—83-2048 
DOE/CH—3-Exec.Summ. 
DOE/ER/13056—1 
SAND—85-7014 
SAND—85-8250 
SAND—84-2625 
DOE/NASA—20320-69 
WINCO—1026 
BMI/ONWI—570 
BMI/ONWI—563 
UCID—20652 
DOE/ER/13451—1 
LA-tr—86-8 
DOE/ER/40047—T3 
DOE/DR/00789—T18 
UCRL—94054 
UCRL—94060 
UCRL—92753-Rev.1 
DOE/BP/35756—T1 
UCRL—15741 
UCRL—15748 
UCRL—87419 
UCRL—91874 
UCRL—93621 
UCRL—93712 
UCRL—15754 
UCRL—15759 
UCRL—92746 
UCRL—15713 
ORNL/Sub—83-13817/2-01 
ORNL/Sub—83-13817/3-01 
DOE/CE/40691—1 
DOE/ET/11440—T2 
BNL—51945 
ORNL/TM—9819 
ORNL—6100 
BNL—51950 


ERA-11/9 / 354N 


Report No. 


ORNL/TM—9866/Ri 
ORNL/TM—9496 
ORNL/CSD/TM—205 
ORNL/TM—8962 
DOE/ID—12103 
BNL—51923 
ORNL/TM—9852 


DOB/ER/13357—1 
DOE/ER/40216—003 
DOE/JPL/957031—86/5 
SLAC-CN—316 
ORNL/TM—9923 
CONF-860402—1 
DOE/IR/10277—T1 
DOE/PC/50809—T11 
DOE/ER/40174—1 
DOE/CE/30754—1 
SLAC-PUB—3869 
DOE/CE/30801—T1 
WINCO— 1036 
UCRL—53699 
SAND—85-1722 
DOE/PC/81543—T1 
DOE/ET/26950—1-Vol.1 
DOE/RW-—0044 
DOE/ER/72018—T21 
DOE/ER/60250—T1 
DOE/ER/40168—T1 
BNL—37585 
BNL—37216 
BNL—37307 
CONF-851238—5 
GA-A—18226 
HEDL-SA—3060 
Y/DW—612 
DOE/CE/40654—T3 
DOE/PC/81008—T2 
DOE/SF/15295—T1 
CONF-8509245—1 
DOE/ER/10361—T7 
PNL-SA—13764 
NVO—226 
BMI/ONWI—564 
CONF-860317—10 
CONF-8505172—4 
PNL-TR—454 
EGG—10282-1082 
SLAC-PUB—3734 
DOE/ET/34215—38 
DOE/DP/00539—054 
SLAC-PUB—3859 
DOE/EV/10328—T3 
DOE/CE/40691—T1 
UNI-SA—165 
UNI-SA—160 
DOE/PC/70754—T2 
DOE/ET/51013—169 
DOE/ER/10998—T1 
DOE/CE/15230—T1 
SERI/SP—231-2863 
ORNL/TM—9944 
UCRL—53559 
UCID—20589 
UCID—20562 
DOE/ET/53088—209 
DOE/ET/53088—224 
DOE/ER/45116—10 
DOE/ER/45116—11 
EGG— 10282-2081 
BMI/ONWI—562 
DOE/PC/60044—T7 
DOE/CS/24448—T9 
DOE/ID/12527—1 
MHD-ITI—86-004 
JAB—10343-TM2 
DOE/PC/80519—1 
DOE/PC/60807—10 
SLAC-PUB—3838 
ORNL/TM—9846-Vol.1 
DOE/ER/45100—2 
ORNL/TM—9907 





355N / ERA-11/9 


File No. 
DE86007040 
DE86007041 
DE86007061 


DE86007064 


Report No. 


ORNL—6159 
ORNL/TM—9721 
ORNL/TM—9655 
ORNL—6091 
ORNL/CON—197 
ORNL/TM—9857 
ORNL/TM—$9737 
ORNL/TM—9749 
ORNL—6247 
ORNL/TM—9788 
ORNL/Sub—83-44374/1/ 
Vol.2 


ORNL/TM—9684 
ORNL/TM—9369 
ORNL/TM—9830 
ORNL/TM—9941 
ORNL/TM—9683 
DOE/MA—0062/4 
LA-tr—85-41 
ORNL/TM—9732 
ORAU/IEA—85-5(M) 
CRREL—85-11 
CONF-8511167—1 
DOE/ER/13439—T1 
RERF-TR—5-83 
RERF-TR—12-82 
DOE/BP/25593—1-Summ. 
DOE/BP/25593—1-Vol.1 
DOE/BP/25593—1-Vol.2 
UCRL—94147 
UCRL—93253 
UCRL—93321 
BNL—37636 
BNL—37603 
BNL—37508 
BNL—37561 
GTFR—61 
SAND—86-0222C 
SAND—85-1403C 
SAND—85-2414C 
DP-MS—85-107 
DPST—80-254 
DPST—85-964 
DPSPU—85-124-3 
ANL/CNSV-TM—167 
DP-MS—85-80 
DP-MS—85-101 
DP-MS—85-111 
DP-MS—85-126 
DP-MS—85-114 
DOE/ET/15601—18 
NBS-GCR—86-504 
DOE/PC/80521—T2 
DOE/ER/10817—5 
DOE/EV/70023—20 
DOE/EV/06024—T1 
DOE/ER/45088—2 
LA—10606-C 
KAPL—4188 
PNL—5683 
LA—9323-MS 
LA—10557-PR 
LA—10577-MS 
PNL—5738 
UCID—20650 
UCID—20612 
DOE/EV/10098—6 
LA—10571-PR 
LA—10561-MS 
UCID—20588 
BMI/ONWI—364 
HEDL—7556 
DOE/EIA—0130(85/12) 
DOE/NBM—6007217 
DOE/NBM—6007219 
DOE/NBM—6907220 
CONF-860317—16 
CONF-851217—51 
CONF-850142—6 
CONF-8410358—2 
CONF-851102—101 
CONF-851102—102 
CONF-851102—103 
CONF-851102—104 


Report No. 


CONF-851102—100 
CONF-860317—15 
SAND—85-1563 
SAND—85-2267 
SAND—85-7006 
SAND—85-1175 
DOE/CE—0144 
DOE/FE—0050 
UCID—20649 
PNL—5625 
PNL—5685 
MHSMP—86-05 
UCID—20663 
UCID—20668 
PNL—5356 
SAND—85-2800 
SLAC-CN—317 
SLAC-CN—238 
CONF-851003—18 
ANL/FPP/TM—203 
CONF-850301—8 
CONF-850240—5 
CONF-8506256—1 
CONF-8510287—1 
CONF-850836—10 
CONF -860304—5 
CONF-851144—2 
DOE/FE/60181—195 
CONF-850409—4 
DOE/CH/93024—T1 
DOE/FE/60181—194 
DOE/CS/30085—T1 
DOE/NV/10057—2 
DOE/NV/10057—3 
DOE/NV/10057—4 
DOE/NV/10057—5 
CONF-850207—8 
DOE/EIA—0383(85) 
DOE/PC/80753—T1 
DOE/CE/30789—T1 
CONF-8604130—1 
DOE/PC/80511—T1 
DOE/FC/10620—2012 
DOE/PC/71257—TS 
DOE/PC/60792—T2 
CONF-850484—5 
CONF-860266—1 
CONF-860307—1 
DOE/OR/21400—T238 
CONF-860151—1 
CONF-851268—1 
CONF-860455—1 
CONF-860415—6 
CONF-860414—7 
CONF-851217—52 
CONF-860268—1 
DOE/CE/65600—TS 
MLM—3340Q(OP) 
MLM—3341(OP) 
DOE/ET/10532—T29 
DOE/NBM—6007356 
LA-UR—86-798 
LA-UR—86-789 
LA-UR—86-787 
LA-UR—86-751 
LA-UR—86-680 
LA-UR—86-648 
LA-UR—86-628 
LA-UR—86-616 
LA-UR—86-615 
LA-UR—86-614 
LA-UR—86-568 
LA-UR—86-502 
SAND—85-2123C 
SAND—$85-1405C 
DOE/ER—0238 
MLM—3333 
DOE/CH/10140—5(85) 
MLM—3334 
PNL—5618 
SAND—85-1476 
SAND—85-7215 
SAND—83-7458 
SAND—85-7263 
SAND—84-0036 


Report No. 


BMI/ONWI—588 
DOE/EI/02295—T7 
LBL—20740 
LBL—20964 
DOE/ER/60202—1 
DOE/ET/53088—226 
DOE/ET/53088—227 
DOE/FC/10601—2011 
LBL—20351 
EGG—2399 
PNL—5747 
PNL—5776 
LBL—20631 
LBL—20936 
DOE/PC/70798—T5 
DOE/ER/45091—2 
DOE/CS/40242—3 
DOE/NV/10338—T1 
CONF-860380—1 
PNL—S5214 
PNL—5456 
LBL—20460 
LBL—20381 
LBL—20737 
LBL—20503 
LBL—20845 
LBL—20850 
LBL—17553 
LBL—20618 
LBL—19912 
CONF-860414—8 
CONF-860153—1 
CONF-8604135—1 
CONF-8510289—1 
CONF-851217—55 
PPPL—2316 
PPPL—2295 
MLM—3336 


PPPL—2313 
PPPL—2303 
PPPL—2312 
DOE/PC/80514—02 
DOE/ER/60106—3 
DOE/ER/60215—T1 
DOE/ER—0134/3 
DOE/NBM—6007558 
DOE/MA—0111 
DPSPU—85-124-1 
DOE/OR/21400—T244 
CONF-851136—6 
DOE/OR/21400—T246 
CONF-8509258—1 
CONF-851136—7 
LA—10625-MS 
PPPL—2294 
LA—10512-PR 
LA—10543-MS 
LA—10628-MS 
LA—10529-PR 
LA—~10621-T 
LA—10591-PR 
RFP—3849 
LA—10640-MS 
LA—10584-PR 
LA—10286-MS 
DOE/PC/60813—10 
DOE/PC/80261—1Q 
DOE/ER/45091—T1 
MHSMP—86-07 
EGG-M—30885 
EGG-M—20385 
EGG-M—33785 
EGG-M—01386 
DOE/ET/27053—6 
EGG-EA—7106 
EGG-WM—7154 
EGG-WM—7155 
DOE/ID/12548—1 
EGG-M—05285 
EGG-M—33885 





Report No. 


DOE/ID—10136 
EGG-M—10585 
CONF-8505253—1 
EGG-M—30485 
DOE/ID/12541—1 
DOE/ER/13068—1 
DOE/AL/33218—T2 
DOE/AL/33218—T3 
DOE/PC/80526—T2 
DOE/PC/80524—T3 
DOE/PC/80525—T2 
DOE/PC/63032—T10 
SAND—86-0407C 
SAND—85-1949C 
PNL-SA—13593 
PNL-SA— 13664 
PNL-SA—13657 
PNL-SA—13604 
PNL-SA—13670 
PNL-SA—13322 
PNL-SA—13187 
PNL-SA— 13666 
DOE/CH—19 
PNL—5795 
SAND—85-2149 
PNL—5452 
PNL—5765 
SAND—85-8028 
SAND—85-2356 
SAND—85-7245 
SAND—85-2672 
PNL—5684 
DOE/PETC/TR—86/4 
DOE/PC/72007—T7 
UNI-SA—167 
DOE/ER—60216 
DOE/EIA—0226(85/12) 
K/D—5622 
PNL-SA—12470 
PNL-SA—10891 
UCID—20600 
ANL—85-76 
BNL—37702 
SAND—86-0489C 
SAND—85-1989C 
SAND—85-1987C 
BMI/ONWI—541-Rev.1 
SAND—86-8209 
DOE/ID—10133-1 
DOE/CH/10140—03(85-3) 
DOE/CH/10140—03(85-2) 
DOE/RW—0063 
BNL—51947 
CONF-851217—58 
DOE/FE—0037/8 
DOE/ER—0045/15 
ORNL/TM—9680/P1 
ORNL/FETEP—2 
ORNL/FEDC—85/5 
EPRI-NP—4465 
DOE/ER/13013—3 
BMI/ONWI—590 
TVA/OP/EDT—84/41- 
Exec.Summ. 
INIS-BR—410 
IRD-CNEN-NT—004/84 
INP—1170/PL 
INP—1194/PL 
ITF—84-81-R 
ITP—84-150-E 
JINR—R-2-85-140 
JINR—R-2-85-141 
JINR—R-2-85-233 
UFRJ-IF—21/83 
UFRJ-IF—24/83 
UFRJ-iF—25/83 
INS—S01 
KFKI—1985-46 
UFRJ-IF—26/83 
IAE—3864/1 
IFVE-OTF—84-32 
IFVE-OTF—84-43 
INS—497 

INS—499 
ITEP—120(1984) 


Report No. 


JINR—E-17-84-822 
JINR—E-2-85-197 
JINR—R-2-84-435 
KFKI—1985-51 
RAL—85-042 
RAL—85-043 
RAL—85-044 
ITP—84-122-E 
RAL—85-039 
RAL—85-040 
UFRJ-IF—30/83 
KFKI—1985-44 
FEI—1571 
IPPJ—679 
FEI—1578 
KEK—84-7 
ITEF—101(1984) 
JINR—E-2-85-167 
KEK—83-22 
LAFI—065 
IAE—3839/7 
IPPJ—681 
IPPJ—682 
IPPJ—688 
IPPJ—690 
IPPJ—691 
JAERI-M—84-206 


IFTAR-LOP—53-1985 


IPPJ—683 
IPPJ—695 
JAERI-M—84-186 
JAERI-M—84-207 
IPPI—685 
IPPJ—687 
IPPJ—692 
IPPJ—684 
IPPJ—694 
IPPJ—680 
JAERI-M—84-212 
JAERI-M—84-193 
IPPJ—686 
JAERI-M—84-191 
ILE—8402-P 
IPPJ—672 
IAE—3857/8 
UFRJ-IF—22/83 
CERN—85-11 
ITEP—99(1984) 
JINR—E-2-85-227 
IFVE-OTF—84-174 
JINR—E-4-85-165 
IFVE-OEF—83-125 


IFVE-OEIPK—84-77 


IFVE-ONF—85-75 
IFVE-OTF—84-101 
IFVE-OTF—84-132 
IFVE-OTF—84-152 
IFVE-OTF—85-49 
IFVE-OTF—85-50 
IFVE-OTF—85-55 
IFVE-OTF—85-69 
ITEP—12(1984) 
ITEP—18(1984) 
ITEP—62(1984) 
ITF—85-5-R 
JINR—E-2-85-85 
JINR—R-2-85-107 
JINR—R-2-85-179 
JINR—R-2-85-240 
KFKI—1985-47 
INS—498 
INS—S00 
RAL—85-048 
INS—495 
RAL—85-054 
IFVE-OBF—84-187 


IFVE-OEIPK—84-107 
IFVE-OEIPK—85-63 


JINR—D-1-84-859 
JINR—R-1-84-328 
JINR—R-1-85-89 
INP—1179/AP 
JAERI-M—84-216 
KFKI—1985-39 
RAL—85-050 


File No. 


DE86700894 
DE86700895 
DE86700896 
DE86700897 
DE86700898 
DE86700899 
DE86700900 
DE86700901 
DE86700902 
DE86700903 
DE86700904 
DE86700905 
DE86700906 
DE86700907 
DE86700908 
DE86700909 
DE86700910 
DE86700911 
DE86700912 
DE86700913 
DE86700914 
DE86700915 
DE86700916 
DE86700966 
DE86700967 
DE86700968 
DE86700969 
DE86700970 
DE86700971 
DE86700972 
DE86700973 
DE86700974 
DE86700975 
DE86700976 
DE86700977 
DE86700978 
DE86700979 
DE86700980 
DE86700981 
DE86700982 
DE86700983 
DE86700985 
DE86700986 
DE86700987 
DE86700988 
DE86700989 
DE86700990 
DE86700991 
DE86700995 
DE86700996 
DE86700997 
DE86700998 
DE86700999 
DE86701000 
DE86701001 
DE86701003 
DE86701004 
DE86701005 
DE86701006 
DE86701007 
DE86701008 
DE86701009 
DE86701010 
DE86701011 
DE86701012 
DE86701013 
DE86701014 
DE86701015 
DE86701016 
DE86701017 
DE86701018 
DE86701019 
DE86701020 
DE86701021 
DE86701022 
DE86701023 
DE86701024 
DE86701025 
DE86701026 
DE86701027 
DE86701028 
DE86701029 
DE86701030 
DE86701031 
DE86750659 


ERA-11/9 


Report No. 


JINR—16-85-121 
IFVE-OTF—84-206 
ITEP—122(1984) 
ITP—84-166-E 
JINR—E-4-84-602 
OU-NPL—68/84 
JINR—E-1-84-354 
OU-NPL—23/84 
INP—1176/PL 
INS—496 
ITF—84-130-R 
ITP—84-143-E 
JINR—E-4-84-118 
JINR—R-4-85-70 
KIYI—84-12 
OU-NPL—45/84 
OU-NPL—76/84 
INS—502 
OU-NPL—35/84 
INS-PT—32 
JINR—R-1-85-132 
JINR—R-3-85-133 
INT—167/P 
KEK—83-19 
KEK—83-20 
RAL—85-037 
JINR—13-85-150 
INS—490 
KEK—83-28 
INS-NUMA--51 
JINR—R-9-85-199 
JINR—8-85-111 
KEK—83-27 
DL/SCI/TIM—41A 
JAERI-M—84-181 
JINR—9-85-113 
KEK—83-26 
KEK—83-30 
KEK—83-29 
JAERI-M—84-209 
JAERI-M—84-230 
JAERI-M—84-158 
KFKI—1985-08 
KFKI— 1985-48 
JAERI-M—84-167 
SKI-B—24-82 
KFKI—1985-37 
SKI-B—22-83 
JAERI-M—84-074 
JAERI-M—84-113 
JAERI-M—84-188 
JAERI-M—84-208 
JAERI-M—84-228 
JAERI-M—84-229 
JAERI-M—84-235 
JAERI-M—84-176 
JAERI-M—84-194 
JAERI-M—84-200 
JAERI-M—84-221 
JAERI-M—84-223 
CEGB-TPRD/B—0606/N85 
JAERI-M—84-106 
JAERI-M—84-172 
JAERI-M—84-174 
JAERI-M—84-183 
JAERI-M—84-196 
JAERI-M—84-199 
JAERI-M—84-210 
JAERI-M—84-222 
JAERI-M—84-234 
JAERI-M—84-236 
JAERI-M—85-008 
PNCT-J—260-82-04 
INIS-mf—10011 
JAERI-M—84-149 
JAERI-M—84-162 
JAERI-M—84-164 
JAERI-M—84-218 
JAERI-M—84-238 
PPA-C—2 
JAERI-M—85-001 
JINR-R—3-85-187 
JINR—E-11-84-692 
FEI—1557 
CEA-CONF—7970 





357N / ERA-11/9 


File No. 


Report No. 
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(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, Mi 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 

409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 

Federal Documents 

1420 P Street 

Lincoin, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 
Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept. 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, Wi 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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PERSONAL ENERGY 


PROFILE (PEP) 


COMPUTER SEARCH 
SERVICE 


&P 


PEP is a customized computer 
search service provided to 
DOE and contractor personnel 
on DOE/RECON (the Depart- 
ment’s interactive on-line infor- 
mation retrieval system). For 
others, these selective 
dissemination-of-information 
services are available on com- 
mercial on-line systems. PEP 
automatically supplies the 
latest information in your field 
of interest by searching any of 
the regularly updated data 
bases in DOE/RECON twice a 
month, printing out the new 
bibliographic entries defined by 
your particular search, and 
mailing the update to you. 


A search strategy is custom 
designed for each PEP sub- 
scriber so that each person’s 
unique information needs are 
met. Your library and the 
scientific specialists at the 


Office of Scientific and Techni- 
cal Information work with you 
to design a suitable search. 
Once the PEP service has 
been established, the search is 
automatically executed twice a 
month, and the results— 
provided in computer printout 
form—are mailed to you. 


To obtain additional informa- 
tion about the specifics of 
subscribing to the PEP search 
service, or for examples of 
PEP search results, contact 
the library at your facility. If 
you do not have a library at 
your facility, contact 


Technical Information Division 

Office of Scientific and 
Technical Information 

U. S. Department of Erergy 

P. O. Box 62 

Oak Ridge, TN 37831 





